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Chapter 1 Managerial Accounting and the Business Environment Solutions to Questions 1-1 Managerial accounting is concerned with providing information to managers for use within the organization. Financial accounting is concerned with providing information to stockholders, creditors, and others outside of the organization.



from making one product to making another allows the company to respond more quickly to customers. Finally, smaller batches make it easier to spot manufacturing problems before they result in a large number of defective units.



1-2 Essentially, managers carry out three major activities in an organization: planning, directing and motivating, and controlling. All three activities involve decision making.



1-7 The main benefits of a successful JIT system are reductions in: (1) funds tied up in inventories; (2) space requirements; (3) throughput time; and (4) defects.



1-3 The Planning and Control Cycle involves formulating plans, implementing plans, measuring performance, and evaluating differences between planned and actual performance.



1-8 TQM generally approaches improvement in a series of small steps that are planned and implemented by teams of front-line workers. Process Reengineering involves completely redesigning business processes from the ground up—often with the use of outside consultants.



1-4 A line position is directly related to the achievement of the basic objectives of the organization. A staff position is not directly related to the achievement of those objectives; rather, it is supportive, providing services and assistance to other parts of the organization.



1-9 If Process Reengineering is successful, fewer workers are needed. If management responds by laying off workers, morale will almost certain suffer.



1-5 In contrast to financial accounting, managerial accounting: (1) focuses on the needs of the manager; (2) places more emphasis on the future; (3) emphasizes relevance and flexibility, rather than precision; (4) emphasizes the segments of an organization; (5) is not governed by GAAP; and (6) is not mandatory.



1-10 Some benefits from improvement efforts come from cost reductions, but the primary benefit is often an increase in capacity. At non-constraints, increases in capacity just add to the already-existing excess capacity. Therefore, improvement efforts should ordinarily focus on the constraint.



1-6 A number of benefits accrue from reduced setup time. First, reduced setup time allows a company to produce in smaller batches, which in turn reduces the level of inventories. Second, reduced setup time allows a company to spend more time producing goods and less time getting ready to produce. Third, the ability to rapidly change



1-11 If people generally did not act ethically in business, no one would trust anyone else and people would be reluctant to enter into business transactions. The result would be less funds raised in capital markets, fewer goods and services available for sale, lower quality, and higher prices.
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Exercise 1-1 (10 minutes) 1. Line 2. Directing and motivating 3. Budgets 4. Planning 5. Staff 6. Decentralization 7. Precision; Nonmonetary data 8. Managerial accounting; Financial accounting 9. Feedback 10. Controller 11. Performance report 12. Chief Financial Officer
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Exercise 1-2 (10 minutes) 1. Total quality management; Process reengineering 2. Just-In-Time 3. Nonconstraint 4. Benchmarking 5. Setup 6. Constraint 7. Non-value-added activities 8. Business process
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Exercise 1-3 (15 minutes) If cashiers routinely shortchanged customers whenever the opportunity presented itself, most of us would be careful to count our change before leaving the counter. Imagine what effect this would have on the line at your favorite fast-food restaurant. How would you like to wait in line while each and every customer laboriously counts out his or her change? Additionally, if you can’t trust the cashiers to give honest change, can you trust the cooks to take the time to follow health precautions such as washing their hands? If you can’t trust anyone at the restaurant would you even want to eat out? Generally, when we buy goods and services in the free market, we assume we are buying from people who have a certain level of ethical standards. If we could not trust people to maintain those standards, we would be reluctant to buy. The net result of widespread dishonesty would be a shrunken economy with a lower growth rate and fewer goods and services for sale at a lower overall level of quality.
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Problem 1-4 (30 minutes) 1. See the organization chart on the following page. 2. Line positions include the university president, academic vice-president, the deans of the four colleges, and the dean of the law school. In addition, the department heads (as well as the faculty) are in line positions. The reason is that their positions are directly related to the basic purpose of the university, which is education. (Line positions are shaded on the organization chart.) All other positions on the organization chart are staff positions. The reason is that these positions are indirectly related to the educational process, and exist only to provide service or support to the line positions. 3. All positions would have need for accounting information of some type. For example, the manager of central purchasing would need to know the level of current inventories and budgeted allowances in various areas before doing any purchasing; the vice-president for admissions and records would need to know the status of scholarship funds as students are admitted to the university; the dean of the business college would need to know his/her budget allowances in various areas, as well as information on cost per student credit hour; and so forth.
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Problem 1-4 (continued) 1. Organization chart: President



Vice President, Auxiliary Services



Manager, Central Purchasing



Vice President, Admissions & Records



Manager, University Press



Dean, Business



(Departments)



Academic Vice President



Manager, University Bookstore



Dean, Humanities



(Departments)



Vice President, Financial Services (Controller)



Manager, Computer Services



Dean, Fine Arts



(Departments)



Vice President, Physical Plant



Manager, Accounting & Finance



Dean, Engineering & Quantitative Methods



Manager, Grounds & Custodial Services



Manager, Plant & Maintenance



Dean, Law School



(Departments)
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Problem 1-5 (20 minutes) 1. Failure to report the obsolete nature of the inventory would violate the Standards of Ethical Conduct as follows: Competence • Perform duties in accordance with relevant technical standards. • Prepare complete reports using reliable information. • By failing to write down the value of the obsolete inventory, Perlman would not be preparing a complete report using reliable information. In addition, generally accepted accounting principles (GAAP) require the write-down of obsolete inventory. Integrity • Avoid conflicts of interest. • Refrain from activities that prejudice the ability to perform duties ethically. • Refrain from subverting the legitimate goals of the organization. • Refrain from discrediting the profession. Members of the management team, of which Perlman is a part, are responsible for both operations and recording the results of operations. Since the team will benefit from a bonus, increasing earnings by ignoring the obsolete inventory is clearly a conflict of interest. Perlman would also be concealing unfavorable information and subverting the goals of the organization. Furthermore, such behavior is a discredit to the profession.
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Problem 1-5 (continued) Objectivity • Communicate information fairly and objectively. • Disclose all relevant information. • Hiding the obsolete inventory impairs the objectivity and relevance of financial statements. (Unofficial CMA solution) 2. As discussed above, the ethical course of action would be for Perlman to insist on writing down the obsolete inventory. This would not, however, be an easy thing to do. Apart from adversely affecting her own compensation, the ethical action may anger her colleagues and make her very unpopular. Taking the ethical action would require considerable courage and self-assurance.
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Problem 1-6 (30 minutes) 1. Line authority is directly related to the achievement of an organization’s basic objectives. Line managers have formal authority to direct operations. Staff assists line management in the achievement of an organization’s basic objectives. Persons with staff authority provide support services. Staff managers typically have advisory authority because of their particular expertise. 2. Mark Johnson’s responsibility for maintaining the production schedule involves line authority. Johnson would be directly concerned with meeting the company’s primary objective of producing metal parts. Johnson’s responsibility to consult with production supervisors is a staff role because he apparently cannot order changes in those consultations, only advise. Johnson’s supervision of new alloy testing and his role regarding the use of new alloys in product development is basically a staff function as well. He has limited authority regarding the use of new alloys because his authority applies only to product development and not to production. 3. Mark Johnson may experience several conflicts because he has been given both line and staff authority. First, Johnson may initially find it difficult to communicate with the production supervisors because he operates out of a staff position. Second, a conflict could easily develop if the supervisors lacked a clear understanding of Johnson’s responsibilities and authorities. The supervisors could resent apparent staff interference and refuse to discuss their problems with Johnson, making the meetings fruitless. The supervisors working on the new contract may fail to perceive Johnson’s line authority and refuse to follow his orders. Third, Johnson might have difficulty in understanding the nature of his position and job. Johnson might also find it difficult to distinguish between his staff capacity and line capacity. For instance, Johnson might have difficulty in remaining objective if any production problems develop in the alloys he tested. (Unofficial CMA Solution, adapted) © The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 1
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Problem 1-7 (20 minutes) 1. If all automotive service shops routinely tried to sell parts and services to customers that they didn’t really need, most customers would eventually figure this out. They would then be reluctant to accept the word of the service representative that a particular problem needs to be corrected—even when a real problem exists. Either the work would not be done, or customers would learn to diagnose and repair problems themselves, or customers would hire an independent expert to verify that the work is really needed. All three of these alternatives impose costs and hassles on customers. 2. As argued above, if customers could not trust their service representatives, they would be reluctant to follow the service representative’s advice. They would be inclined not to authorize work even when it is really necessary. And, more customers would learn to do automotive repairs and maintenance themselves. Moreover, customers would be unwilling to pay as much for work that is done since customers would have reason to believe that the work may be unnecessary. These two effects would reduce demand for automotive repair services. The reduced demand would reduce employment in the industry and would lead to lower overall profits.
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Problem 1-8 (30 minutes) 1. No, Charlie would not be justified in ignoring the situation. First, the Standards of Ethical Conduct for Management Accountants states that the management accountant must “Avoid actual or apparent conflicts of interest and advise all appropriate parties of any potential conflict.” If J.B. insists on continuing the relationship with A-1, Charlie has a responsibility to advise both the corporate counsel and WIW’s Board of Directors. Second, as the company’s controller, Charlie has a responsibility to ensure that the JIT approach is properly implemented. From the data given in the problem, it does not appear that A-1 Warehouse Sales is the best or most dependable supplier available. Orders are late and not complete, and there is no way to ensure proper quality since nearly all orders are shipped directly from the manufacturer. The present arrangement with A-1 negates most of the benefits that can accrue from JIT. Charlie’s first step should be to verify the accuracy of his information. He states that A-1’s markup is 30%, but he does not indicate how he obtained this figure. Also, the adverse financial impact on WIW is dependent in part on the price it would have to pay directly to the manufacturers as compared to the price being paid to A-1. That is, can WIW purchase directly from the manufacturers for the same price as given to jobbers, who handle huge volumes of goods? If not, then the adverse financial impact of buying through A-1 may, in fact, be very small, since WIW may have to pay about the same price either way. Charlie’s second step should be to discuss the potential legal ramifications on a confidential basis with WIW’s corporate counsel. Before meeting with the corporate counsel, Charlie may wish to discretely determine if Tony, the purchasing agent, and J.B., the president, worked together in their prior employment. (Remember that both have been with WIW for five years.) Armed with the information obtained from the discussion with counsel, Charlie should review the situation again with J.B., explaining more directly his concerns about the apparent conflict of interest and ask that the Board of Directors approve the continued use of A1 as a supplier.
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Problem 1-8 (continued) If J.B. refuses to follow this course of action, Charlie’s only alternative is to submit a memorandum to the Board of Directors. J.B. should be notified of this action in advance. The memorandum should present only the facts. If the Board approves the continued relationship with A-1, Charlie may possibly conclude that his concerns about an apparent conflict of interest do not represent an actual conflict. This presumes that legal counsel has advised the Board that the arrangement with A-1 does not violate any laws and that the company has made adequate disclosures in its public filings. Only Charlie can make the decision as to whether or not he can continue at WIW under these circumstances.
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Group Exercise 1-9 Students’ answers will depend on the specific experiences they had while working.
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Chapter 2 Cost Terms, Concepts, and Classifications



Solutions to Questions 2-1 The three major elements of product costs in a manufacturing company are direct materials, direct labor, and manufacturing overhead. 2-2 a. Direct materials are an integral part of a finished product and their costs can be conveniently traced to it. b. Indirect materials are generally small items of material such as glue and nails. They may be an integral part of a finished product but their costs can be traced to the product only at great cost or inconvenience. Indirect materials are ordinarily classified as manufacturing overhead. c. Direct labor includes those labor costs that can be easily traced to particular products. Direct labor is also called “touch labor.” d. Indirect labor includes the labor costs of janitors, supervisors, materials handlers, and other factory workers that cannot be conveniently traced to particular products. These labor costs are incurred to support production, but the workers involved do not directly work on the product. e. Manufacturing overhead includes all manufacturing costs except direct materials and direct labor. 2-3 A product cost is any cost involved in purchasing or manufacturing goods. In the case of manufactured goods, these costs consist of direct materials, direct labor, and manufacturing overhead. A period cost is a cost that is taken directly to the income statement as an expense in the period in which it is incurred. 2-4 The income statement of a manufacturing company differs from the income statement of a merchandising company in the cost of



goods sold section. The merchandising company sells finished goods that it has purchased from a supplier. These goods are listed as “Purchases” in the cost of goods sold section. Since the manufacturing company produces its goods rather than buying them from a supplier, it lists “Cost of Goods Manufactured” in place of “Purchases.” Also, the manufacturing company identifies its inventory in this section as “Finished Goods Inventory,” rather than as “Merchandise Inventory.” 2-5 The schedule of cost of goods manufactured lists the manufacturing costs that have been incurred during the period. These costs are organized under the three major categories of direct materials, direct labor, and manufacturing overhead. The total costs incurred are adjusted for any change in the Work in Process inventory to determine the cost of goods manufactured (i.e. finished) during the period. The schedule of cost of goods manufactured ties into the income statement through the Cost of Goods Sold section. The cost of goods manufactured is added to the beginning Finished Goods inventory to determine the goods available for sale. In effect, the cost of goods manufactured takes the place of the “Purchases” account in a merchandising firm. 2-6 A manufacturing company has three inventory accounts: Raw Materials, Work in Process, and Finished Goods. A merchandising company generally identifies its inventory account simply as Merchandise Inventory. 2-7 Since product costs accompany units of product into inventory, they are sometimes called inventoriable costs. The flow is from direct materials, direct labor, and manufacturing overhead to Work in Process. As goods are com-
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pleted, their cost is removed from Work in Process and transferred to Finished Goods. As goods are sold, their cost is removed from Finished Goods and transferred to Cost of Goods Sold. Cost of Goods Sold is an expense on the income statement. 2-8 Yes, costs such as salaries and depreciation can end up as assets on the balance sheet if these are manufacturing costs. Manufacturing costs are inventoried until the associated finished goods are sold. Thus, if some units are still in inventory, such costs may be part of either Work in Process inventory or Finished Goods inventory at the end of a period. 2-9 Cost behavior refers to how a cost will react or respond to changes in the level of activity. 2-10 No. A variable cost is a cost that varies, in total, in direct proportion to changes in the level of activity. A variable cost is constant per unit of product. A fixed cost is fixed in total, but will vary inversely on an average per-unit basis with changes in the level of activity. 2-11 When fixed costs are involved, the average cost of a unit of product will depend on the number of units being manufactured. As production increases, the average cost per unit will fall as the fixed cost is spread over more units. Conversely, as production declines, the average cost per unit will rise as the fixed cost is spread over fewer units. 2-12 Manufacturing overhead is an indirect cost since these costs cannot be easily and conveniently traced to particular units of products. 2-13 A differential cost is a cost that differs between alternatives in a decision. An opportunity cost is the potential benefit that is given up when one alternative is selected over another. A sunk cost is a cost that has already been incurred and cannot be altered by any decision taken now or in the future. 2-14 No; differential costs can be either variable or fixed. For example, the alternatives might consist of purchasing one machine rather than another to make a product. The difference in the fixed costs of purchasing the two machines would be a differential cost.



2-15 Direct labor cost (34 hours × $15 per hour) ............. $510 Manufacturing overhead cost (6 hours × $15 per hour) ............... 90 Total wages earned ........................... $600 2-16 Direct labor cost (45 hours × $14 per hour) ............. $630 Manufacturing overhead cost (5 hours × $7 per hour) ................. 35 Total wages earned ........................... $665 2-17 Costs associated with the quality of conformance can be broken down into prevention costs, appraisal costs, internal failure costs, and external failure costs. Prevention costs are incurred in an effort to keep defects from occurring. Appraisal costs are incurred to detect defects before they can create further problems. Internal and external failure costs are incurred as a result of producing defective units. 2-18 Total quality costs are usually minimized by increasing prevention and appraisal costs in order to reduce internal and external failure costs. Total quality costs usually decrease as prevention and appraisal costs increase. 2-19 Shifting the focus to prevention and away from appraisal is usually the most effective way to reduce total quality costs. It is usually more effective to prevent defects than to attempt to fix them after they have occurred. 2-20 First, a quality cost report helps managers see the financial consequences of defects. Second, the report may help managers identify the most important areas for improvement. Third, the report helps managers see whether quality costs are appropriately distributed among prevention, appraisal, internal failure, and external failure costs. 2-21 Most accounting systems do not track and accumulate the costs of quality. It is particularly difficult to get a feel for the magnitude of quality costs since they are incurred in many departments throughout the organization.
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Exercise 2-1 (15 minutes) 1. The cost of a hard-drive installed in a computer: direct materials cost. 2. The cost of advertising in the Puget Sound Computer User newspaper: marketing and selling cost. 3. The wages of employees who assemble computers from components: direct labor cost. 4. Sales commissions paid to the company’s salespeople: marketing and selling cost. 5. The wages of the assembly shop’s supervisor: manufacturing overhead cost. 6. The wages of the company’s accountant: administrative cost. 7. Depreciation on equipment used to test assembled computers before release to customers: manufacturing overhead cost. 8. Rent on the facility in the industrial park: a combination of manufacturing overhead, administrative, and marketing and selling cost. The rent would most likely be prorated on the basis of the amount of space occupied by manufacturing, administrative, and marketing operations.
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Exercise 2-2 (15 minutes)



1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15.



Depreciation on salespersons’ cars .......................... Rent on equipment used in the factory .................... Lubricants used for maintenance of machines .......... Salaries of finished goods warehouse personnel ....... Soap and paper towels used by factory workers at the end of a shift................................................. Factory supervisors’ salaries.................................... Heat, water, and power consumed in the factory...... Materials used for boxing products for shipment overseas (units are not normally boxed)................ Advertising costs.................................................... Workers’ compensation insurance on factory employees............................................................... Depreciation on chairs and tables in the factory lunchroom .......................................................... The wages of the receptionist in the administrative offices ................................................................ Lease cost of the corporate jet used by the company's executives ................................................ Rent on rooms at a Florida resort for holding the annual sales conference ....................................... Attractively designed box for packaging the company’s product—breakfast cereal ..........................



Product Period Cost Cost X X



X



X



X X X X X X X X X X X
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Exercise 2-3 (15 minutes) CyberGames Income Statement Sales ....................................................... Cost of goods sold: Beginning merchandise inventory ............ $ 240,000 Add: Purchases...................................... 950,000 Goods available for sale.......................... 1,190,000 Deduct: Ending merchandise inventory .... 170,000 Gross margin ........................................... Less operating expenses: Selling expense...................................... 210,000 Administrative expense........................... 180,000 Net operating income ...............................



$1,450,000



1,020,000 430,000 390,000 $ 40,000
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Exercise 2-4 (15 minutes) Lompac Products Schedule of Cost of Goods Manufactured Direct materials: Beginning raw materials inventory............. $ 60,000 Add: Purchases of raw materials ............... 690,000 Raw materials available for use ................. 750,000 Deduct: Ending raw materials inventory..... 45,000 Raw materials used in production.............. Direct labor................................................ Manufacturing overhead ............................. Total manufacturing costs ........................... Add: Beginning work in process inventory .... Deduct: Ending work in process inventory .... Cost of goods manufactured........................



$ 705,000 135,000 370,000 1,210,000 120,000 1,330,000 130,000 $1,200,000



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 20



Managerial Accounting, 11th Edition



Exercise 2-5 (15 minutes) A few of these costs may generate debate. For example, some may argue that the cost of advertising a Madonna rock concert is a variable cost since the number of people who come to the rock concert depends on the amount of advertising. However, one can argue that if the price is within reason, any Madonna rock concert in New York City will be sold out and the function of advertising is simply to let people know the event will be happening. Moreover, while advertising may affect the number of persons who ultimately buy tickets, the causation is in one direction. If more people buy tickets, the advertising costs don’t go up.



1. X-ray film used in the radiology lab at Virginia Mason Hospital in Seattle............................... 2. The costs of advertising a Madonna rock concert in New York City..................................... 3. Rental cost of a McDonald’s restaurant building in Hong Kong .......................................... 4. The electrical costs of running a roller coaster at Magic Mountain......................................... 5. Property taxes on your local cinema .................. 6. Commissions paid to salespersons at Nordstrom ........................................................... 7. Property insurance on a Coca-Cola bottling plant ............................................................ 8. The costs of synthetic materials used to make Nike running shoes........................................ 9. The costs of shipping Panasonic televisions to retail stores .................................................. 10. The cost of leasing an ultra-scan diagnostic machine at the American Hospital in Paris .......



Cost Behavior Variable Fixed X X X X



X



X X X X X
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Exercise 2-6 (15 minutes)



1. 2. 3. 4. 5. 6. 7. 8.



Cost



The wages of pediatric nurses Prescription drugs Heating the hospital The salary of the head of pediatrics The salary of the head of pediatrics Hospital chaplain’s salary Lab tests by outside contractor Lab tests by outside contractor



Costing object



The pediatric department A particular patient The pediatric department The pediatric department A particular pediatric patient A particular patient A particular patient A particular department



Direct Cost



Indirect Cost



X X X X X X X X
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Exercise 2-7 (15 minutes)



Item



1. Cost of the old X-ray machine........ 2. The salary of the head of the Radiology Department................ 3. The salary of the head of the Pediatrics Department ................ 4. Cost of the new color laser printer....................................... 5. Rent on the space occupied by Radiology .................................. 6. The cost of maintaining the old machine .................................... 7. Benefits from a new DNA analyzer ......................................... 8. Cost of electricity to run the Xray machines .............................



Differential Cost



Opportunity Cost



Sunk Cost X



X



X X X



Note: The costs of the salaries of the head of the Radiology Department and Pediatrics Department and the rent on the space occupied by Radiology are neither differential costs, nor opportunity costs, nor sunk costs. These are costs that do not differ between the alternatives and are therefore irrelevant in the decision, but they are not sunk costs since they occur in the future.
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Exercise 2-8 (15 minutes) 1. No. It appears that the overtime spent completing the job was simply a matter of how the job happened to be scheduled. Under these circumstances, an overtime premium probably should not be charged to a customer whose job happens to fall at the end of the day’s schedule. 2. Direct labor cost: 9 hours × $14 per hour ............ $126 General overhead cost: 1 hour × $7 per hour....... 7 Total labor cost.................................................. $133 3. A charge for an overtime premium might be justified if the customer requested a “rush” order that caused the overtime.
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Exercise 2-9 (15 minutes) 1.



a. b. c. d. e. f. g. h. i. j. k. l. m. n. o. p. q. r. s.



Product testing .................... Product recalls..................... Rework labor and overhead .. Quality circles...................... Downtime caused by defects ................................ Cost of field servicing........... Inspection of goods ............. Quality engineering.............. Warranty repairs.................. Statistical process control ..... Net cost of scrap ................. Depreciation of test equipment ................................ Returns and allowances arising from poor quality.... Disposal of defective products ................................. Technical support to suppliers ................................... Systems development .......... Warranty replacements ........ Field testing at customer site .................................. Product design ....................



Internal External Prevention Appraisal Failure Failure Cost Cost Cost Cost X



X



X



X X



X



X



X X



X



X X X X



X X



X



X X



2. Prevention costs and appraisal costs are incurred in an effort to keep poor quality of conformance from occurring. Internal and external failure costs are incurred because poor quality of conformance has occurred.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 2



25



Exercise 2-10 (30 minutes) 1. Mason Company Schedule of Cost of Goods Manufactured Direct materials: Raw materials inventory, beginning.................. $ 7,000 Add: Purchases of raw materials ...................... 118,000 Raw materials available for use........................ 125,000 Deduct: Raw materials inventory, ending.......... 15,000 Raw materials used in production..................... $110,000 Direct labor....................................................... 70,000 Manufacturing overhead: Indirect labor ................................................. 30,000 Maintenance, factory equipment ...................... 6,000 Insurance, factory equipment .......................... 800 Rent, factory facilities...................................... 20,000 Supplies ......................................................... 4,200 Depreciation, factory equipment ...................... 19,000 Total overhead costs ......................................... 80,000 Total manufacturing costs.................................. 260,000 Add: Work in process, beginning ........................ 10,000 270,000 Deduct: Work in process, ending ........................ 5,000 Cost of goods manufactured .............................. $265,000 2. The cost of goods sold section of Mason Company’s income statement: Finished goods inventory, beginning ............ Add: Cost of goods manufactured................ Goods available for sale .............................. Deduct: Finished goods inventory, ending .... Cost of goods sold......................................



$ 20,000 265,000 285,000 35,000 $250,000
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Exercise 2-11 (15 minutes)



Cost Item



1. Hamburger buns at a Wendy’s outlet........... 2. Advertising by a dental office ........................ 3. Apples processed and canned by Del Monte . 4. Shipping canned apples from a Del Monte plant to customers ...................... 5. Insurance on a Bausch & Lomb factory producing contact lenses ....................... 6. Insurance on IBM’s corporate headquarters........................... 7. Salary of a supervisor overseeing production of printers at Hewlett-Packard ........ 8. Commissions paid to Encyclopedia Britannica salespersons ....... 9. Depreciation of factory lunchroom facilities at a General Electric plant ......................... 10. Steering wheels installed in BMWs .........



Cost Behavior Variable Fixed



Selling and Administrative Cost



X



X X



X



X



X



X



X



X X



X X



X X



X X



X X



Product Cost



X X
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Exercise 2-12 (30 minutes) 1. a. Batteries purchased ......................................................... Batteries drawn from inventory......................................... Batteries remaining in inventory ....................................... Cost per battery .............................................................. Cost in Raw Materials Inventory at April 30........................



8,000 7,600 400 × $10 $4,000



b. Batteries used in production (7,600 – 100) ........................ Motorcycles completed and transferred to Finished Goods (90% × 7,500 = 6,750)................................................. Motorcycles still in Work in Process at April 30 ................... Cost per battery .............................................................. Cost in Work in Process Inventory at April 30.....................



7,500 6,750 750 × $10 $7,500



c. Motorcycles completed and transferred to Finished Goods (see above) .................................................................. Motorcycles sold during the month (70% × 6,750 = 4,725).......................................................................... Motorcycles still in Finished Goods at April 30 .................... Cost per battery .............................................................. Cost in Finished Goods Inventory at April 30......................



4,725 2,025 × $10 $20,250



d. Motorcycles sold during the month (above) ....................... Cost per battery .............................................................. Cost in Cost of Goods Sold at April 30 ...............................



4,725 × $10 $47,250



e. Batteries used in salespersons’ motorcycles ....................... Cost per battery .............................................................. Cost in Selling Expense at April 30 ....................................



100 × $10 $ 1,000



6,750



2. Raw Materials Inventory—balance sheet Work in Process Inventory—balance sheet Finished Goods Inventory—balance sheet Cost of Goods Sold—income statement Selling Expense—income statement
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Exercise 2-13 (15 minutes) 1. Direct labor cost: 31 hours × $14 per hour ................... Manufacturing overhead cost: 9 hours × $14 per hour... Total cost ...................................................................



$434 126 $560



2. Direct labor cost: 48 hours × $14 per hour ................... Manufacturing overhead cost: 8 hours × $7 per hour..... Total cost ...................................................................



$672 56 $728



3. A company could treat the cost of fringe benefits relating to direct labor workers as part of manufacturing overhead. This approach spreads the cost of such fringe benefits over all units of output. Alternatively, the company could treat the cost of fringe benefits relating to direct labor workers as additional direct labor cost. This latter approach charges the costs of fringe benefits to specific jobs rather than to all units of output.
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Problem 2-14 (30 minutes)



Name of the Cost



Rental revenue forgone, $30,000 per year ..................................... Direct materials cost, $80 per unit .. Rental cost of warehouse, $500 per month .................................. Rental cost of equipment, $4,000 per month .................................. Direct labor cost, $60 per unit ........ Depreciation of the annex space, $8,000 per year .......................... Advertising cost, $50,000 per year .. Supervisor's salary, $1,500 per month........................................ Electricity for machines, $1.20 per unit............................................ Shipping cost, $9 per unit .............. Return earned on investments, $3,000 per year ..........................



Period Product Cost (selling Manufac- and OpporVariable Fixed Direct Direct turing admin.) tunity Sunk Cost Cost Materials Labor Overhead Cost Cost Cost X



X



X X



X



X X



X



X X



X



X X



X



X



X X



X



X



X X
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Problem 2-15 (30 minutes) Note to the Instructor: There may be some exceptions to the answers below. The purpose of this problem is to get the student to start thinking about cost behavior and cost purposes; therefore, try to avoid lengthy discussions about how a particular cost is classified.



Cost Item



1. Property taxes, factory ................................ 2. Boxes used for packaging detergent produced by the company ............................. 3. Salespersons’ commissions .......................... 4. Supervisor’s salary, factory .......................... 5. Depreciation, executive autos ...................... 6. Wages of workers assembling computers...... 7. Insurance, finished goods warehouses.......... 8. Lubricants for machines .............................. 9. Advertising costs......................................... 10. Microchips used in producing calculators....... 11. Shipping costs on merchandise sold ............. 12. Magazine subscriptions, factory lunchroom ... 13. Thread in a garment factory ........................ 14. Billing costs ................................................ 15. Executive life insurance ...............................



Variable or Selling Fixed Cost F



V V F F V F V F V V F V V F



Administrative Cost



Manufacturing (Product) Cost Direct Indirect X



X X X X X X X X X X X X X* X
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Problem 2-15 (continued)



16. 17. 18. 19.



Cost Item



Ink used in textbook production................... Fringe benefits, assembly-line workers ......... Yarn used in sweater production .................. Wages of receptionist, executive offices........



Variable or Selling Fixed Cost V V V F



Administrative Cost



Manufacturing (Product) Cost Direct Indirect X



X** X X



* Could be administrative cost. ** Could be indirect cost.
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Problem 2-16 (30 minutes)



1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15.



Cost Item



Electricity used in operating machines ........................ Rent on a factory building ......................................... Cloth used in drapery production ............................... Production superintendent’s salary ............................. Wages of laborers assembling a product..................... Depreciation of air purification equipment used in furniture production ............................................... Janitorial salaries ...................................................... Peaches used in canning fruit .................................... Lubricants needed for machines................................. Sugar used in soft drink production ............................ Property taxes on the factory..................................... Wages of workers painting a product ......................... Depreciation on cafeteria equipment .......................... Insurance on a building used in producing helicopters . Cost of rotor blades used in producing helicopters.......



Cost Behavior Variable Fixed X



To Units of Product Direct Indirect X X



X X



X X



X



X X



X X X X X



X X X X X



X X



X X



X X X



X X X
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Problem 2-17 (30 minutes) 1. Total wages for the week: Regular time: 40 hours × $20 per hour .................... Overtime: 6 hours × $30 per hour ........................... Total wages.............................................................. Allocation of total wages: Direct labor: 46 hours × $20 per hour...................... Manufacturing overhead: 6 hours × $10 per hour ..... Total wages.............................................................. 2. Total wages for the week: Regular time: 40 hours × $20 per hour .................... Overtime: 8 hours × $30 per hour ........................... Total wages.............................................................. Allocation of total wages: Direct labor: 45 hours × $20 per hour...................... Manufacturing overhead: Idle time: 3 hours × $20 per hour ......................... Overtime premium: 8 hours × $10 per hour........... Total wages.............................................................. 3. Total wages and fringe benefits for the week: Regular time: 40 hours × $20 per hour .................... Overtime: 10 hours × $30 per hour ......................... Fringe benefits: 50 hours × $6 per hour................... Total wages and fringe benefits ............................ Allocation of wages and fringe benefits: Direct labor: 48 hours × $20 per hour...................... Manufacturing overhead: Idle time: 2 hours × $20 per hour ......................... Overtime premium: 10 hours × $10 per hour ......... Fringe benefits: 50 hours × $6 per hour ................ Total wages and fringe benefits .................................



$800 180 $980 $920 60 $980 $ 800 240 $1,040 $ 900 $60 80



140 $1,040 $ 800 300 300 $1,400 $ 960



$ 40 100 300



440 $1,400
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Problem 2-17 (continued) 4. Allocation of wages and fringe benefits: Direct labor: Wage cost: 48 hours × $20 per hour ..................... Fringe benefits: 48 hours × $6 per hour ................ Manufacturing overhead: Idle time: 2 hours × $20 per hour ......................... Overtime premium: 10 hours × $10 per hour ......... Fringe benefits: 2 hours × $6 per hour .................. Total wages and fringe benefits ...............................



$960 288 $1,248 40 100 12



152 $1,400
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Problem 2-18 (60 minutes) 1.



Florex Company Quality Cost Report



Prevention costs: Quality engineering........... Systems development ....... Statistical process control .. Total prevention costs .........



This Year Percent of Sales Amount $



570 750 180 1,500



0.76 1.00 0.24 2.00



900 1,200 60



Last Year Percent of Amount Sales 420 480 0 900



0.56 0.64 0.00 1.20



1.20 1.60 0.08



750 810 30



1.00 1.08 0.04



240 2,400



0.32 3.20



210 1,800



0.28 2.40



1,125 1,500



1.50 2.00



630 1,050



0.84 1.40



975 3,600



1.30 4.80



720 2,400



0.96 3.20



External failure costs: Cost of field servicing........ Warranty repairs .............. Product recalls.................. Total external failure costs ...



900 1,050 750 2,700



1.20 1.40 1.00 3.60



1,200 3,600 2,100 6,900



1.60 4.80 2.80 9.20



Total quality cost ................



$10,200



13.60



$12,000



16.00



Appraisal costs Inspection........................ Product testing................. Supplies used in testing .... Depreciation of testing equipment..................... Total appraisal costs............ Internal failure costs: Net cost of scrap .............. Rework labor.................... Disposal of defective products........................ Total internal failure costs....



$
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Problem 2-18 (continued) 2.



Quality Costs (in thousands)



$14,000 $12,000 $10,000 External Failure $8,000



Internal Failure



$6,000



Appraisal Prevention



$4,000 $2,000 $0



Quality Costs as a Percentage of Sales



Last Year



This Year



18% 16% 14% 12%



External Failure



10%



Internal Failure



8%



Appraisal



6%



Prevention



4% 2% 0% Last Year



This Year
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Problem 2-18 (continued) 3. The overall impact of the company’s increased emphasis on quality over the past year has been positive in that total quality costs have decreased from 16% of sales to 13.6% of sales. Despite this improvement, the company still has a poor distribution of quality costs. The bulk of the quality costs in both years is traceable to internal and external failure, rather than to prevention and appraisal. Although the distribution of these costs is poor, the trend this year is toward more prevention and appraisal as the company has given more emphasis on quality. Probably due to the increased spending on prevention and appraisal activities during the past year, internal failure costs have increased by one half, going from $2.4 million to $3.6 million. The reason internal failure costs have gone up is that, through increased appraisal activity, defects are being caught and corrected before products are shipped to customers. Thus, the company is incurring more cost for scrap, rework, and so forth, but it is saving huge amounts in field servicing, warranty repairs, and product recalls. External failure costs have fallen sharply, decreasing from $6.9 million last year to just $2.7 million this year. If the company continues its emphasis on prevention and appraisal—and particularly on prevention—its total quality costs should continue to decrease in future years. Although internal failure costs are increasing for the moment, these costs should decrease in time as better quality is designed into products. Appraisal costs should also decrease as the need for inspection, testing, and so forth decreases as a result of better engineering and tighter process control.
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Problem 2-19 (30 minutes) 1.



Name of the Cost



Staci's current salary, $3,800 per month ........................................ Building rent, $500 per month......... Clay and glaze, $2 per pot .............. Wages of production workers, $8 per pot ....................................... Advertising, $600 per month ........... Sales commission, $4 per pot.......... Rent of production equipment, $300 per month .......................... Legal and filing fees, $500 .............. Rent of sales office, $250 per month ........................................ Phone for taking orders, $40 per month ........................................ Interest lost on savings account, $1,200 per year...........................



Period Product Cost (selling VariDirect Mfg. and able Fixed Mate- Direct Over- admin) Cost Cost rials Labor head Cost



X X X



X X



X X X



X



X



X X



X X X



X



X



X



X



X



X



Opportunity Sunk Cost Cost



X



X



2. The $500 cost of incorporating the business is not a differential cost. Even though the cost was incurred to start the business, it is a sunk cost. Whether Staci produces pottery or stays in her present job, she will have incurred this cost. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 39
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Problem 2-20 (15 minutes) 1. The controller is correct in his viewpoint that the salary cost should be classified as a selling (marketing) cost. The duties described in the problem have nothing to do with manufacturing a product, but rather deal with moving finished units from the factory to distribution warehouses. Selling costs include all costs necessary to secure customer orders and to get the finished product into the hands of customers. Coordination of shipments of finished units from the factory to distribution warehouses falls in this category. 2. No, the president is not correct. The reported net operating income for the year will differ depending on how the salary cost is classified. If the salary cost is classified as a selling expense all of it will appear on the income statement as a period cost. However, if the salary cost is classified as a manufacturing (product) cost, then it will be added to Work In Process Inventory along with other manufacturing costs for the period. To the extent that goods are still in process at the end of the period, part of the salary cost will remain with these goods in the Work in Process Inventory account. Only that portion of the salary cost that has been assigned to finished units will leave the Work In Process Inventory account and be transferred into the Finished Goods Inventory account. In like manner, to the extent that goods are unsold at the end of the period, part of the salary cost will remain with these goods in the Finished Goods Inventory account. Only the portion of the salary that has been assigned to finished units that are sold during the period will appear on the income statement as an expense (part of Cost of Goods Sold) for the period. The remainder of the salary costs will be on the balance sheet as part of inventories.
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Problem 2-21 (15 minutes)



Item a. b. c. d.



e. f. g. h. i.



Description



Direct or Indirect Cost of the MealsOn-Wheels Program Direct Indirect



The cost of leasing the meals-on-wheels van ........ X The cost of incidental supplies such as salt, pepper, napkins, and so on ................................... X The cost of gasoline consumed by the meals-onwheels van ..................................................... X The rent on the facility that houses Madison Seniors Care Center, including the meals-onwheels program .............................................. X The salary of the part-time manager of the meals-on-wheels program ................................ X Depreciation on the kitchen equipment used in the meals-on-wheels program .......................... X The hourly wages of the caregiver who drives the van and delivers the meals ......................... X The costs of complying with health safety regulations in the kitchen ....................................... X The costs of mailing letters soliciting donations to the meals-on-wheels program ...................... X *These costs could be direct costs of serving particular seniors.



Direct or Indirect Cost of Particular Seniors Served by the Meals-OnWheels Program Direct Indirect



Variable or Fixed with Respect to the Number of Seniors Served by the Meals-On-Wheels Program Variable Fixed



X



X



X*



X



X



X



X*



X



X



X



X



X



X



X X



X



X



X
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Problem 2-22 (45 minutes) 1. An analysis of the company’s quality cost report is presented below:



This Year Amount Percent*



Last Year Amount Percent*



Prevention costs: Machine maintenance ... $ 120 Training suppliers ......... 10 Quality circles............... 20 Total prevention costs ..... 150



2.5 0.2 0.4 3.1



20.3 1.7 3.4 25.4



$70 0 0 70



1.7 0.0 0.0 1.7



10.4 0.0 0.0 10.4



Appraisal costs: Incoming inspection...... Final testing ................. Total appraisal costs........



40 90 130



0.8 1.9 2.7



6.8 15.3 22.0



20 80 100



0.5 1.9 2.4



3.0 11.9 14.9



130 70



2.7 1.5



22.0 11.9



50 40



1.2 1.0



7.5 6.0



200



4.2



33.9



90



2.1



13.4



30 80



0.6 1.7



5.1 13.6



90 320



2.1 7.6



13.4 47.8



110



2.3



18.6



410



9.8



61.2



Internal failure costs: Rework ........................ Scrap........................... Total internal failure costs............................ External failure costs: Warranty repairs........... Customer returns.......... Total external failure costs............................



Total quality cost............. $ 590 12.3 100.0 Total production cost....... $4,800



$670 16.0 100.0 $4,200



* Percentage figures may not add down due to rounding.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 42



Managerial Accounting, 11th Edition



Problem 2-22 (continued) From the above analysis it would appear that Mercury, Inc.’s program has been successful. o Total quality costs have declined from 16.0% to 12.3% as a percentage of total production cost. In dollar amount, total quality costs went from $670,000 last year to $590,000 this year. o External failure costs, those costs signaling customer dissatisfaction, have declined from 9.8% of total production costs to 2.3%. These declines in warranty repairs and customer returns should result in increased sales in the future. o Appraisal costs have increased from 2.4% to 2.7% of total production cost. o Internal failure costs have increased from 2.1% to 4.2% of production costs. This increase has probably resulted from the increase in appraisal activities. Defective units are now being spotted more frequently before they are shipped to customers. o Prevention costs have increased from 1.7% of total production cost to 3.1% and from 10.4% of total quality costs to 25.4%. The $80,000 increase is more than offset by decreases in other quality costs. 2. The initial effect of emphasizing prevention and appraisal was to reduce external failure costs and increase internal failure costs. The increase in appraisal activities resulted in catching more defective units before they were shipped to customers. As a consequence, rework and scrap costs increased. In the future, an increased emphasis on prevention should result in a decrease in internal failure costs. And as defect rates are reduced, resources devoted to appraisal can be reduced. 3. To measure the cost of not implementing the quality program, management could assume that sales and market share would continue to decline and then calculate the lost profit. Or, management might assume that the company will have to cut its prices to hang on to its market share. The impact on profits of lowering prices could be estimated.
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Problem 2-23 (30 minutes) 1. A cost that is classified as a period cost will be recognized on the income statement as an expense in the current period. A cost that is classified as a product cost will be recognized on the income statement as an expense (i.e., cost of goods sold) only when the associated units of product are sold. If some units are unsold at the end of the period, the costs of those unsold units are treated as assets. Therefore, by reclassifying period costs as product costs, the company is able to carry some costs forward in inventories that would have been treated as current expenses. 2. The discussion below is divided into two parts—Gallant’s actions to postpone expenditures and the actions to reclassify period costs as product costs. The decision to postpone expenditures is highly questionable. It is one thing to postpone expenditures due to a cash bind; it is quite another to postpone expenditures in order to hit a profit target. Postponing these expenditures may have the effect of ultimately increasing future costs and reducing future profits. If orders to the company’s suppliers are changed, it may disrupt the suppliers’ operations. The additional costs may be passed on to Gallant’s company and may create ill will and a feeling of mistrust. Postponing maintenance on equipment is particularly questionable. The result may be breakdowns, inefficient and/or unsafe operations, and a shortened life for the machinery. Interestingly, in a survey of 649 managers reported in Management Accounting, only 12% stated that it is unethical to defer expenses and thereby manipulate quarterly earnings. The proportion who felt it was unethical increased to 24% when it involved annual earnings. Another 41% said that deferring expenses is a questionable practice when it involved quarterly reports and 35% said this when annual reports were involved. Finally, 47% said that it is completely ethical to manipulate quarterly reports in this way and 41% gave the green light for annual reports. (See William J. Bruns, Jr. and Kenneth A. Merchant, “The Dangerous Morality of Managing Earnings,” Management Accounting, August 1990, pp. 22-25)
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Problem 2-23 (continued) Gallant’s decision to reclassify period costs is not ethical—assuming that there is no intention of disclosing in the financial reports this reclassification. Such a reclassification would be a violation of the principle of consistency in financial reporting and is a clear attempt to mislead readers of the financial reports. Although some may argue that the overall effect of Gallant’s action will be a “wash”—that is, profits gained in this period will simply be taken from the next period—the trend of earnings will be affected. Hopefully, the auditors would discover any such attempt to manipulate annual earnings and would refuse to issue an unqualified opinion due to the lack of consistency. However, recent accounting scandals may lead to some skepticism about how forceful auditors have been in enforcing tight accounting standards.
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Problem 2-24 (60 minutes) 1.



Meriwell Company Schedule of Cost of Goods Manufactured Direct materials: Raw materials inventory, beginning.............. $ 9,000 Add: Purchases of raw materials .................. 125,000 Raw materials available for use.................... 134,000 Deduct: Raw materials inventory, ending...... 6,000 Raw materials used in production................. $128,000 Direct labor................................................... 70,000 Manufacturing overhead: Depreciation, factory................................... 27,000 Utilities, factory .......................................... 8,000 Maintenance, factory................................... 40,000 Supplies, factory ......................................... 11,000 Insurance, factory ...................................... 4,000 Indirect labor ............................................. 15,000 Total overhead costs ..................................... 105,000 Total manufacturing costs.............................. 303,000 Add: Work in process inventory, beginning...... 17,000 320,000 Deduct: Work in process inventory, ending ..... 30,000 Cost of goods manufactured .......................... $290,000
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Problem 2-24 (continued) 2.



Meriwell Company Income Statement Sales ............................................................ Cost of goods sold: Finished goods inventory, beginning............. $ 20,000 Add: Cost of goods manufactured ................ 290,000 Goods available for sale .............................. 310,000 Deduct: Finished goods inventory, ending..... 40,000 Gross margin ................................................ Less operating expenses: Selling expenses ......................................... 80,000 Administrative expenses .............................. 110,000 Net operating income ....................................



$500,000



270,000 230,000 190,000 $ 40,000



3. Direct materials: $128,000 ÷ 10,000 units = $12.80 per unit. Factory Depreciation: $27,000 ÷ 10,000 units = $2.70 per unit. 4. Direct materials: Unit cost: $12.80 (unchanged) Total cost: 15,000 units × $12.80 per unit = $192,000. Factory Depreciation: Unit cost: $27,000 ÷ 15,000 units = $1.80 per unit. Total cost: $27,000 (unchanged) 5. Unit cost for depreciation dropped from $2.70 to $1.80, because of the increase in production between the two years. Since fixed costs do not change in total as the activity level changes, they will decrease on a unit basis as the activity level rises.
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Problem 2-25 (45 minutes) 1.



Cost Item



Cost Behavior Variable Fixed



Factory labor, direct ..................... $118,000 Advertising .................................. Factory supervision ...................... Property taxes, factory building ..... Sales commissions........................ 80,000 Insurance, factory ........................ Depreciation, office equipment ...... Lease cost, factory equipment....... Indirect materials, factory ............. 6,000 Depreciation, factory building ........ General office supplies.................. 3,000 General office salaries................... Direct materials used.................... 94,000 Utilities, factory............................ 20,000 Total costs................................... $321,000



$50,000 40,000 3,500 2,500 4,000 12,000 10,000 60,000 $182,000



Selling or Administrative Cost $50,000



Product Cost Direct Indirect



$118,000



$40,000 3,500



80,000



2,500



4,000



3,000 60,000 $197,000



12,000 6,000 10,000 94,000 $212,000



20,000 $94,000
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Problem 2-25 (continued) 2.



Direct .................................................... $212,000 Indirect ................................................. 94,000 Total ..................................................... $306,000 $306,000 ÷ 2,000 sets = $153 per set



3. The average product cost per set would increase. This is because the fixed costs would be spread over fewer units, causing the average cost per unit to rise. 4. a. Yes, the president may expect a minimum price of $153, which is the average cost to manufacture one set. He might expect a price even higher than this to cover a portion of the administrative costs as well. The brother-in-law probably is thinking of cost as including only direct materials, or, at most, direct materials and direct labor. Direct materials alone would be only $47 per set, and direct materials and direct labor would be only $106. b. The term is opportunity cost. The full, regular price of a set might be appropriate here, since the company is operating at full capacity, and this is the amount that must be given up (benefit forgone) to sell a set to the brother-in-law.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 2



49



Problem 2-26 (60 minutes) 1.



Swift Company Schedule of Cost of Goods Manufactured For the Month Ended August 31 Direct materials: Raw materials inventory, August 1................. $ 8,000 Add: Purchases of raw materials.................... 165,000 Raw materials available for use ..................... 173,000 Deduct: Raw materials inventory, August 31... 13,000 Raw materials used in production .................. $160,000 Direct labor .................................................... 70,000 Manufacturing overhead: Indirect labor cost ........................................ 12,000 Utilities (60% × $15,000) ............................. 9,000 Depreciation, factory equipment .................... 21,000 Insurance (75% × $4,000) ........................... 3,000 Rent on facilities (80% × $50,000) ................ 40,000 Total overhead costs ....................................... 85,000 Total manufacturing costs ............................... 315,000 Add: Work in process inventory, August 1......... 16,000 331,000 Deduct: Work in process inventory, August 31 .. 21,000 Cost of goods manufactured ............................ $310,000
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Problem 2-26 (continued) 2.



Swift Company Income Statement For the Month Ended August 31 Sales............................................................... $450,000 Less cost of goods sold: Finished goods inventory, August 1................. $ 40,000 Add: Cost of goods manufactured................... 310,000 Goods available for sale ................................. 350,000 Deduct: Finished goods inventory, August 31 .. 60,000 290,000 Gross margin ................................................... 160,000 Less operating expenses: Utilities (40% × $15,000) .............................. 6,000 Depreciation, sales equipment........................ 18,000 Insurance (25% × $4,000) ............................ 1,000 Rent on facilities (20% × $50,000) ................ 10,000 Selling and administrative salaries................... 32,000 Advertising ................................................... 75,000 142,000 Net operating income ....................................... $ 18,000



3. In preparing the income statement for August, Sam failed to distinguish between product costs and period costs, and he also failed to recognize the changes in inventories between the beginning and end of the month. Once these errors have been corrected, the financial condition of the company looks much better and selling the company may not be advisable.
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Problem 2-27 (60 minutes) 1.



Superior Company Schedule of Cost of Goods Manufactured For the Year Ended December 31 Direct materials: Raw materials inventory, beginning ............. $ 40,000 Add: Purchases of raw materials.................. 290,000 Raw materials available for use ................... 330,000 Deduct: Raw materials inventory, ending ..... 10,000 Raw materials used in production ................ $320,000 Direct labor .................................................. 93,000 * Manufacturing overhead: Insurance, factory ...................................... 8,000 Utilities, factory .......................................... 45,000 Indirect labor ............................................. 60,000 Cleaning supplies, factory............................ 7,000 Rent, factory building ................................. 120,000 Maintenance, factory .................................. 30,000 Total overhead costs ..................................... 270,000 Total manufacturing costs (given) .................. 683,000 Add: Work in process inventory, beginning ..... 42,000 * 725,000 Deduct: Work in process inventory, ending ..... 35,000 Cost of goods manufactured .......................... $690,000 The cost of goods sold section of the income statement follows: Finished goods inventory, beginning............... Add: Cost of goods manufactured .................. Goods available for sale (given) ..................... Deduct: Finished goods inventory, ending....... Cost of goods sold (given) .............................



$ 50,000 690,000 * 740,000 80,000 * $660,000



* These items must be computed by working backwards up through the statements.
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Problem 2-27 (continued) 2. Direct materials: $320,000 ÷ 40,000 units = $8 per unit. Rent, factory building: $120,000 ÷ 40,000 units = $3 per unit. 3. Direct materials............ Rent, factory building ...



Per Unit



$8.00 (Same) $2.40 * (Changed)



Total



$400,000 ** (Changed) $120,000 (Same)



* $120,000 ÷ 50,000 units = $2.40 per unit. ** $8 per unit × 50,000 units = $400,000. 4. The unit cost for rent dropped from $3.00 to $2.40, because of the increase in production between the two years. Since fixed costs do not change in total as the activity level changes, they will decrease on a unit basis as the activity level rises.
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Problem 2-28 (60 minutes) 1.



Visic Corporation Schedule of Cost of Goods Manufactured Direct materials: Raw materials inventory, beginning ...................... $ 20,000 Add: Purchases of raw materials........................... 480,000 Raw materials available for use ............................ 500,000 Deduct: Raw materials inventory, ending .............. 30,000 Raw materials used in production ......................... $470,000 Direct labor ........................................................... 90,000 Manufacturing overhead: Indirect labor ...................................................... 85,000 Building rent (80% × $40,000) ............................ 32,000 Utilities, factory ................................................... 108,000 Royalty on patent ($1.50 per unit × 29,000 units).. 43,500 Maintenance, factory ........................................... 9,000 Rent on equipment 15,700 $7,000 + ($0.30 per unit × 29,000 units) .......... Other factory overhead costs................................ 6,800 Total overhead costs .............................................. 300,000 Total manufacturing costs....................................... 860,000 Add: Work in process inventory, beginning .............. 50,000 910,000 Deduct: Work in process inventory, ending .............. 40,000 Cost of goods manufactured ................................... $870,000
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Problem 2-28 (continued) 2. a. To compute the number of units in the finished goods inventory at the end of the year, we must first compute the number of units sold during the year.



Total sales $1,300,000 = = 26,000 units sold Unit selling price $50 per unit sold Units Units Units Units Units



in the finished goods inventory, beginning ..... produced during the year ............................. available for sale.......................................... sold during the year (above) ........................ in the finished goods inventory, ending..........



0 29,000 29,000 26,000 3,000



b. The average production cost per unit during the year would be: Cost of goods manufactured $870,000 = = $30 per unit Number of units produced 29,000 units Thus, the cost of the units in the finished goods inventory at the end of the year would be: 3,000 units × $30 per unit = $90,000.
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Problem 2-28 (continued)



3.



Visic Corporation Income Statement Sales........................................................... Less cost of goods sold: Finished goods inventory, beginning ........... Add: Cost of goods manufactured............... Goods available for sale ............................. Finished goods inventory, ending................ Gross margin ............................................... Less operating expenses: Advertising ............................................... Entertainment and travel ........................... Building rent (20% × $40,000)................... Selling and administrative salaries............... Other selling and administrative expense..... Net operating income ...................................



$1,300,000 $ 0 870,000 870,000 90,000 105,000 40,000 8,000 210,000 17,000



780,000 520,000



$



380,000 140,000
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Problem 2-29 (45 minutes)



Case 1



Case 2



Case 3



Case 4



Direct materials ................. $ 4,500 $ 6,000 $ 5,000 $ 3,000 Direct labor....................... 9,000 * 3,000 7,000 4,000 4,000 8,000 * 9,000 Manufacturing overhead .... 5,000 Total manufacturing costs .. 18,500 13,000 * 20,000 16,000 * Beginning work in process inventory........................ 2,500 2,000 * 3,000 4,500 * Ending work in process (1,000) (4,000) (3,000) inventory........................ (3,000)* Cost of goods manufac$14,000 $19,000 * $17,500 tured ............................. $18,000 $21,000 $36,000 $40,000 Sales ................................ $30,000 Beginning finished goods inventory........................ 1,000 2,500 3,500 * 2,000 Cost of goods manufac14,000 19,000 * 17,500 tured ............................. 18,000 Goods available for sale ..... 19,000 * 16,500 * 22,500 * 19,500 Ending finished goods in(1,500) (4,000) (3,500) ventory .......................... (2,000)* 15,000 * 18,500 16,000 Cost of goods sold ............. 17,000 Gross margin .................... 13,000 6,000 * 17,500 24,000 (3,500) (12,500) * (15,000) Operating expenses ........... (9,000)* $ 2,500 * $ 5,000 $ 9,000 Net operating income ........ $ 4,000 * Missing data in the problem.



* * * *
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Case 2-30 (60 minutes)



The following cost items are needed before a schedule of cost of goods manufactured can be prepared: Materials used in production: Prime cost................................................... $410,000 Less direct labor cost ................................... 180,000 Direct materials cost .................................... $230,000 Manufacturing overhead cost:



Direct labor cost $180,000 = Percentage of conversion cost 30%* = $600,000 total conversion cost *100% – 70% = 30%. Conversion cost .......................................... Less direct labor cost .................................. Manufacturing overhead cost.......................



$600,000 180,000 $420,000



Cost of goods manufactured: Goods available for sale ............................... $810,000 Less finished goods inventory, beginning....... 45,000 Cost of goods manufactured......................... $765,000 The easiest way to proceed from this point is to place all known amounts in a partially completed schedule of cost of goods manufactured and a partially completed income statement. Then fill in the missing amounts by analysis of the available data.
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Case 2-30 (continued)



Direct materials: Raw materials inventory, beginning......................... Add: Purchases of raw materials ............................. Raw materials available for use............................... Deduct: Raw materials inventory, ending................. Raw materials used in production (see above) ......... Direct labor cost....................................................... Manufacturing overhead cost (see above) .................. Total manufacturing costs......................................... Add: Work in process inventory, beginning.................



$ 18,000 290,000 308,000 A 230,000 180,000 420,000 830,000 65,000 895,000 Deduct: Work in process inventory, ending ................ B Cost of goods manufactured (see above) ................... $765,000 Therefore, “A” (Raw materials inventory, ending) would be $78,000; and “B” (Work in process inventory, ending) would be $130,000.



Sales ............................................................... $1,200,000 Less cost of goods sold: Finished goods inventory, beginning................ $ 45,000 Add: Cost of goods manufactured (see above) . 765,000 Goods available for sale ................................. 810,000 Deduct: Finished goods inventory, ending........ C 720,000 Gross margin ................................................... $ 480,000 *$1,200,000 × (100% – 40%) = $720,000. Therefore, “C” (Finished goods inventory, ending) would be $90,000. The procedure outlined above is just one way in which the solution to the case can be approached. Some may wish to start at the bottom of the income statement (with gross margin) and work upwards from that point. Also, the solution can be obtained by use of T-accounts.
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Case 2-31 (60 minutes)



1. No distinction has been made between period expenses and product costs on the income statement filed by the company’s accountant. Product costs (e.g., direct materials, direct labor, and manufacturing overhead) should be assigned to inventory accounts and flow through to the income statement as cost of goods sold only when finished products are sold. Since there were ending inventories, some of the product costs should appear on the balance sheet as assets rather than on the income statement as expenses. 2.



Solar Technology, Inc. Schedule of Cost of Goods Manufactured For the Quarter Ended March 31 Direct materials: Raw materials inventory, beginning .............. $ 0 Add: Purchases of raw materials................... 360,000 Raw materials available for use .................... 360,000 Deduct: Raw materials inventory, ending ...... 10,000 Raw materials used in production ................. $350,000 Direct labor ................................................... 70,000 Manufacturing overhead: Maintenance, production.............................. 43,000 Indirect labor .............................................. 120,000 Cleaning supplies, production ....................... 7,000 Rental cost, facilities (80% × $75,000) ......... 60,000 Insurance, production.................................. 8,000 Utilities (90% × $80,000) ............................ 72,000 Depreciation, production equipment.............. 100,000 Total overhead costs ...................................... 410,000 Total manufacturing costs .............................. 830,000 Add: Work in process inventory, beginning ...... 0 830,000 Deduct: Work in process inventory, ending ...... 50,000 Cost of goods manufactured ........................... $780,000
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Case 2-31 (continued)



3. Before an income statement can be prepared, the cost of the 8,000 batteries in the ending finished goods inventory must be determined. Altogether, the company produced 40,000 batteries during the quarter; thus, the production cost per battery would be: Cost of goods manufactured $780,000 = =$19.50 per unit Batteries produced during the quarter 40,000 units Since 8,000 batteries (40,000 – 32,000 = 8,000) were in the finished goods inventory at the end of the quarter, the total cost of this inventory would be: 8,000 units × $19.50 per unit = $156,000. With this figure and other data from the case, the company’s income statement for the quarter can be prepared as follows: Solar Technology, Inc. Income Statement For the Quarter Ended March 31 Sales (32,000 batteries) .............................. Less cost of goods sold: Finished goods inventory, beginning.......... Add: Cost of goods manufactured ............ Goods available for sale............................ Deduct: Finished goods inventory, ending.. Gross margin ............................................. Less operating expenses: Selling and administrative salaries ............. Advertising .............................................. Rental cost, facilities (20% × $75,000) ...... Depreciation, office equipment.................. Utilities (10% × $80,000) ......................... Travel, salespersons................................. Net operating income .................................



$960,000 $ 0 780,000 780,000 156,000 110,000 90,000 15,000 27,000 8,000 40,000



624,000 336,000



290,000 $ 46,000
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Case 2-31 (continued)



4. No, the insurance company probably does not owe Solar Technology $226,000. The key question is how “cost” was defined in the insurance contract. It is most likely that the insurance contract limits reimbursement for losses to those costs that would normally be considered product costs—in other words, direct materials, direct labor, and manufacturing overhead. The $226,000 figure is overstated since it includes elements of selling and administrative expenses as well as all of the product costs. The $226,000 figure also does not recognize that some costs incurred during the period are in the ending Raw Materials and Work in Process inventory accounts, as explained in part (1) above. The insurance company’s liability is probably just $156,000, which is the amount of cost associated with the ending Finished Goods inventory as shown in part (3) above.
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Group Exercise 2-32



1. This statement reflects Ford’s focus on reducing costs. Producing cars in different colors adds to costs and reduces output in a variety of ways. First, changing colors on the production line involves considerable setups, during which time nothing can be painted. The old color must be purged from paint lines before the new color can be applied. And different colors mean larger paint inventories and—perhaps most importantly—larger inventories of finished autos. By producing the Model T in only one color, Ford was able to keep costs low and to keep throughput up—thus keeping its costs low. However, the market was eventually willing to pay for more colors and Ford was slow to adapt to this change. 2. As stated in the problem, further efficiencies could be achieved by implementing standardized work procedures, specializing work, and using machines to enhance the productivity of individual workers. 3. There are indeed limits to lowering costs—they can’t go below zero. One might think that the lowest limit is the cost of raw materials used in production. However, even this cost can be pushed down over time as more efficient means of producing raw materials are developed. 4. The most obvious application of mass production concepts to university education has been the increase in the number of students in classes— with large lecture classes now being the norm in many introductory courses. Hospitals have applied the concepts of mass production by developing standardized procedures and by specializing in certain areas such as cardiac care or cancer treatment. Airlines have applied mass production concepts by increasing the size of the jets they fly and by reducing the time required to service a jet between flights.
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Group Exercise 2-33



1. A fixed cost is normally defined as a cost that remains constant, in total, regardless of changes in the level of activity. A variable cost is normally defined as a cost that varies, in total, in direct proportion to changes in the level of activity. 2. The relevant measure of activity for a steel company is probably the volume of steel produced. Fixed costs for a steel company include factory rent and depreciation, property taxes, many administrative costs, salaries, and periodic depreciation of equipment. Variable costs include the cost of raw materials, some energy costs, some labor costs, and some supply costs. 3. A number of different measures of activity could be used at a hospital. Some hospitals use a measure called patient-days, which counts a patient in the hospital for one day as a patient-day. Fixed costs at a hospital include the rental and depreciation of buildings, administrative salaries, utilities, insurance, and the costs of equipment. Variable costs include the costs of drugs and supplies and some labor costs. Universities often use credit-hours or the total number of students enrolled as the measure of activity. Fixed costs for a university include the costs of buildings, salaries, utilities, grounds maintenance, and so on. Variable costs are minimal. A measure of activity at an auto manufacturer might be the number of cars produced. Fixed costs for an auto manufacturer include the costs of buildings and equipment, insurance, salaries, and utilities. Variable costs include raw materials and perhaps some labor. 4. As the volume of steel produced increases, total fixed costs remain the same; the fixed cost per unit decreases; total variable costs increase; the variable cost per unit remains the same; total cost increases (due to the increase in total variable cost); and the average unit cost decreases (because of the decline in the fixed cost per unit).
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Group Exercise 2-33 (continued)



5. The following graph depicts how total costs behave as a function of how many tons of steel are produced. Total cost Total variable cost



$



Total fixed cost Tons 6. The following graph depicts how average costs per unit behave as a function of how many tons of steel are produced. $



Average total cost per unit Variable cost per unit Average fixed cost per unit Tons 7. Once capacity has been set, total fixed costs and variable costs per unit remain the same while the average fixed cost per unit drops and the total variable cost increases as demand (output) increases.
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Chapter 3 Systems Design: Job-Order Costing Solutions to Questions 3-1 By definition, overhead consists of costs that cannot practically be traced to products or jobs. Therefore, if they are to be assigned to products or jobs, overhead costs must be allocated rather than traced. 3-2 Job-order costing is used in situations where many different products or services are produced each period. Each product (or job) is different from all others and requires separate costing. Process costing is used in situations where a single, homogeneous product, such as cement, bricks, or gasoline, is produced for long periods. 3-3 The job cost sheet is used to record all costs that are assigned to a particular job. These costs include direct materials costs traced to the job, direct labor costs traced to the job, and manufacturing overhead costs applied to the job. When a job is completed, the job cost sheet is used to compute the unit product cost. The job cost sheet is also a control document for: (1) determining how many units have been sold and determining the cost of these units; and (2) determining how many units are still in inventory at the end of a period and determining the cost of these units on the balance sheet. 3-4 A predetermined overhead rate is used to apply overhead to jobs. It is computed before a period begins by dividing the period’s estimated total manufacturing overhead by the period’s estimated total amount in the allocation base. Thereafter, overhead is applied to jobs by multiplying the predetermined overhead rate by the actual amount of the allocation base that is incurred for each job. The most common allocation base is direct labor-hours. 3-5 A sales order is issued after an agreement has been reached with a customer on quan-



tities, prices, and shipment dates for goods. The sales order forms the basis for the production order. The production order specifies what is to be produced and forms the basis for the job cost sheet. The job cost sheet, in turn, is used to summarize the various production costs incurred to complete the job. These costs are entered on the job cost sheet from materials requisition forms, direct labor time tickets, and overhead application computations. 3-6 Many production costs cannot be traced to a particular product or job, but rather are incurred as a result of overall production activities. Therefore, to be assigned to products, such costs must be allocated to the products in some manner. Examples of such costs include utilities, maintenance on machines, and depreciation of the factory building. These costs are indirect production costs. 3-7 If actual manufacturing overhead cost is applied to jobs, then the company must wait until the end of the accounting period to apply overhead and to cost jobs. If the company computes the actual overhead rates more frequently to get around this problem, the rates may fluctuate widely. Overhead cost tends to be incurred somewhat evenly from month to month (due to the presence of fixed costs), whereas production activity often fluctuates. The result would be high overhead rates in periods with low activity and low overhead rates in periods with high activity. For these reasons, most companies use predetermined overhead rates to apply overhead cost to jobs. 3-8 The measure of activity used as the allocation base should drive the overhead cost; that is, the base should cause the overhead cost. If the allocation base does not really cause the overhead, then costs will be incorrectly attributed
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to products and jobs and their product costs will be distorted. 3-9 Assigning overhead costs to jobs does not ensure a profit. The units produced may not be sold and if they are sold, they may not in fact be sold at prices sufficient to cover all costs. It is a myth that assigning costs to products or jobs ensures that those costs will be recovered. Costs are recovered only by selling to customers—not by allocating costs. 3-10 The Manufacturing Overhead account is credited when overhead cost is applied to Work in Process. Generally, the amount of overhead applied will not be the same as the amount of actual cost incurred, since the predetermined overhead rate is based on estimates. 3-11 Underapplied overhead occurs when the actual overhead cost exceeds the amount of overhead cost applied to Work in Process inventory during the period. Overapplied overhead occurs when the actual overhead cost is less than the amount of overhead cost applied to Work in Process inventory during the period. Under- or overapplied overhead is disposed of by either closing out the amount to Cost of Goods Sold or allocating the amount among Cost of Goods Sold and ending inventories in proportion to the applied overhead in each account. The adjustment for underapplied overhead increases Cost of Goods Sold (and inventories) whereas the adjustment for overapplied overhead decreases Cost of Goods Sold (and inventories). 3-12 Overhead may be underapplied for several reasons. Control over overhead spending may be poor. Or, some of the overhead may be fixed and the actual amount of the allocation base was less than estimated at the beginning of the period. In this situation, the amount of overhead applied to inventory will be less than the actual overhead cost incurred. 3-13 Underapplied overhead implies that not enough overhead was assigned to jobs during the period and therefore cost of goods sold was understated. Therefore, underapplied overhead is added to cost of goods sold. Likewise, overapplied overhead is deducted from cost of goods sold.



3-14 Yes, overhead should be applied to properly value the Work in Process inventory at yearend. Since $6,000 of overhead was applied to Job A on the basis of $8,000 of direct labor cost, the company’s predetermined overhead rate must be 75% of direct labor cost. Thus, $3,000 of overhead should be applied to Job B at year-end: $4,000 direct labor cost × 75% = $3,000 applied overhead cost. 3-15 Direct material .................................. $10,000 Direct labor....................................... 12,000 Manufacturing overhead: $12,000 × 125% ............................ 15,000 Total manufacturing cost.................... $37,000 Unit product cost: $37,000 ÷ 1,000 units .................... $37 3-16 A plantwide overhead rate is a single overhead rate used throughout all production departments in a plant. Some companies use multiple overhead rates rather than plantwide rates to more appropriately allocate overhead costs among products. Multiple overhead rates should be used, for example, in situations where one department is machine intensive and another department is labor intensive. 3-17 When automated equipment replaces direct labor, overhead increases and direct labor decreases. This results in an increase in the predetermined overhead rate—particularly if it is based on direct labor. 3-18 When the predetermined overhead rate is based on the amount of the allocation base at capacity and the plant is operated at less than capacity, overhead will ordinarily be underapplied. This occurs because actual activity is less than the activity the predetermined overhead rate is based on. 3-19 Critics of current practice advocate disclosing underapplied overhead on the income statement as Cost of Unused Capacity—a period expense. This would highlight the amount rather than burying it in other accounts.
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Exercise 3-1 (10 minutes) a. b. c. d. e. f.



Process costing Job-order costing Process costing Process costing Process costing Job-order costing



g. h. i. j. k. l.



Job-order costing Process costing* Job-order costing Process costing* Job-order costing Job-order costing



* Some of the companies listed might use either a job-order or a process costing system, depending on how operations are carried out. For example, a chemical manufacturer would typically operate with a process costing system, but a job-order costing system might be used if products are manufactured in relatively small batches. The same thing might be true of the tire manufacturing plant in item “j.”
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Exercise 3-2 (15 minutes) 1. These costs would have been recorded on four different documents: the materials requisition form for Job W456, the time ticket for Jamie Unser, the time ticket for Melissa Chan, and the job cost sheet for Job W456. 2. The costs would have been recorded as follows: Materials requisition form:



Quantity Blanks Nibs



20 480



Unit Cost $15.00 $1.25



Total Cost $300 600 $900



Time ticket for Jamie Unser



Started



Ended



11:00 AM 2:45 PM



Time Completed 3.75



Rate



Amount



Job Number



Rate



Amount



Job Number



$9.60



$36.00



W456



Time ticket for Melissa Chan



Started



Ended



8:15 AM 11:30 AM



Time Completed 3.25



$12.20



$39.65



W456



Job Cost Sheet for Job W456 Direct materials ............. $900.00 Direct labor: Jamie Unser ................ 36.00 Melissa Chan............... 39.65 $975.65
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Exercise 3-3 (10 minutes) The predetermined overhead rate is computed as follows: Estimated total manufacturing overhead ........... ÷ Estimated total direct labor hours (DLHs)....... = Predetermined overhead rate........................



$134,000 20,000 DLHs $6.70 per DLH
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Exercise 3-4 (15 minutes) a. Raw Materials ..................... Accounts Payable...........



80,000



b. Work in Process .................. Manufacturing Overhead ..... Raw Materials................



62,000 9,000



c. Work in Process .................. Manufacturing Overhead ..... Wages Payable ..............



101,000 11,000



d. Manufacturing Overhead ..... Various Accounts ...........



175,000



80,000



71,000



112,000 175,000
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Exercise 3-5 (10 minutes) Actual direct labor-hours ............................... 10,800 × Predetermined overhead rate..................... $23.40 = Manufacturing overhead applied................. $252,720
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Exercise 3-6 (15 minutes) 1. Actual manufacturing overhead costs ........... Manufacturing overhead cost applied: 19,400 MH × $25 per MH ......................... Overapplied overhead cost .......................... 2.



$473,000 485,000 $ 12,000



Chang Company Schedule of Cost of Goods Manufactured Direct materials: Raw materials inventory, beginning ........... $ 20,000 Add purchases of raw materials ................. 400,000 Raw materials available for use ................. 420,000 Deduct raw materials inventory, ending ..... 30,000 Raw materials used in production .............. 390,000 Less indirect materials .............................. 15,000 $375,000 Direct labor ................................................ 60,000 Manufacturing overhead cost applied to work in process ........................................ 485,000 Total manufacturing costs............................ 920,000 Add: Work in process, beginning .................. 40,000 960,000 Deduct: Work in process, ending.................. 70,000 Cost of goods manufactured ........................ $890,000
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Exercise 3-7 (20 minutes) Parts 1 and 2. Cash



(b) (c) (e)



(b) (c) (d)



94,000 132,000 143,000



(a) (c) (d)



Work in Process 78,000 112,000 152,000 342,000 342,000



Raw Materials 94,000 89,000



(b)



(f)



Finished Goods 342,000 342,000 342,000



(f)



(f) (g)



Cost of Goods Sold 342,000 22,000 364,000



(a)



(f)



Manufacturing Overhead 11,000 152,000 20,000 143,000 22,000 22,000



(e) (g)
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Exercise 3-8 (10 minutes) 1. Actual direct labor-hours............................ 11,500 × Predetermined overhead rate ................. $18.20 = Manufacturing overhead applied ............. $209,300 Less: Manufacturing overhead incurred....... 215,000 $ (5,700) Manufacturing overhead underapplied ........



$5,700



2. Since manufacturing overhead is underapplied, the cost of goods sold would be increased by $5,700 and the gross margin would decrease by $5,700.
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Exercise 3-9 (15 minutes) 1. Cutting Department:



Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$360,000 = $7.50 per MH 48,000 MHs



Finishing Department: Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$486,000 = 180% of direct labor cost $270,000 direct labor cost



2. Cutting Department: 80 MHs × $7.50 per MH ...... Finishing Department: $150 × 180%................... Total overhead cost applied ................................



Overhead Applied $600 270 $870



3. Yes; if some jobs required a large amount of machine time and little labor cost, they would be charged substantially less overhead cost if a plantwide rate based on direct labor cost were being used. It appears, for example, that this would be true of Job 203 which required considerable machine time to complete, but required only a small amount of labor cost.
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Exercise 3-10 (30 minutes)



1. a. Raw Materials Inventory .......................... Accounts Payable ..................................



210,000



b. Work in Process ...................................... Manufacturing Overhead .......................... Raw Materials Inventory ........................



178,000 12,000



c. Work in Process ...................................... Manufacturing Overhead .......................... Salaries and Wages Payable...................



90,000 110,000



d. Manufacturing Overhead .......................... Accumulated Depreciation .....................



40,000



e. Manufacturing Overhead .......................... Accounts Payable ..................................



70,000



f.



210,000



190,000



200,000 40,000 70,000



Work in Process ...................................... Manufacturing Overhead ....................... 30,000 MH × $8 per MH = $240,000.



240,000



g. Finished Goods........................................ Work in Process ....................................



520,000



h. Cost of Goods Sold .................................. Finished Goods .....................................



480,000



Accounts Receivable ................................ Sales.................................................... $480,000 × 1.25 = $600,000.



600,000



240,000



520,000 480,000 600,000
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Exercise 3-10 (continued)



2. (b) (c) (d) (e)



Manufacturing Overhead 12,000 240,000 (f) 110,000 40,000 70,000 8,000 (Overapplied overhead)



Bal. (b) (c) (f) Bal.



Work in Process 42,000 520,000 178,000 90,000 240,000 30,000



(g)
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Exercise 3-11 (30 minutes)



1. Since $120,000 of studio overhead was applied to Work in Process on the basis of $75,000 of direct staff costs, the apparent predetermined overhead rate is 160%: Studio overhead applied $120,000 = = 160% rate. Direct staff costs incurred $75,000 2. The Lexington Gardens Project is the only job remaining in Work in Process at the end of the month; therefore, the entire $35,000 balance in the Work in Process account at that point must apply to it. Recognizing that the predetermined overhead rate is 160% of direct staff costs, the following computation can be made: Total cost in the Lexington Gardens Project........ $35,000 Less: Direct staff costs.................................... $ 6,500 Studio overhead cost ($6,500 × 160%)... 10,400 16,900 Costs of subcontracted work ............................. $18,100 With this information, we can now complete the job cost sheet for the Lexington Gardens Project: Costs of subcontracted work ........ Direct staff costs ......................... Studio overhead.......................... Total cost to January 31 ..............



$18,100 6,500 10,400 $35,000
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Exercise 3-12 (30 minutes)



Note to the instructor: This exercise is a good vehicle for introducing the concept of predetermined overhead rates. This exercise can also be used as a launching pad for a discussion of the appendix to the chapter. 1. Since manufacturing overhead is mostly fixed, the cost per unit increases as the level of production decreases. This apparent problem can be “solved” using predetermined overhead rates, which should be based on expected activity for the entire year. Many students will use units of product in computing the predetermined overhead rate, as follows: Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$960,000 = $4.80 per unit. 200,000 units



The predetermined overhead rate could also be set on the basis of either direct labor cost or direct materials cost. The computations are: Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$960,000 = 300% of direct labor cost. $320,000 direct labor cost



Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$960,000 = 160% of direct materials cost. $600,000 direct materials cost
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Exercise 3-12 (continued)



2. Using a predetermined overhead rate, the unit product costs would be:



First



Quarter Second Third



Fourth



Direct materials .................. $240,000 $120,000 $ 60,000 $180,000 Direct labor ........................ 128,000 64,000 32,000 96,000 Manufacturing overhead: Applied at $4.80 per unit, 300% of direct labor cost, or 160% of direct 96,000 288,000 materials cost .................. 384,000 192,000 Total cost ........................... $752,000 $376,000 $188,000 $564,000 Number of units produced ... 80,000 40,000 20,000 60,000 Unit product cost ................ $9.40 $9.40 $9.40 $9.40
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Exercise 3-13 (30 minutes)



1.



Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$192,000 = $2.40 per MH 80,000 MHs



2. The amount of overhead cost applied to Work in Process for the year would be: 75,000 machine-hours × $2.40 per machine-hour = $180,000. This amount is shown in entry (a) below:



(Maintenance) (Indirect materials) (Indirect labor) (Utilities) (Insurance) (Depreciation) Balance (Direct materials) (Direct labor) (Overhead) (a)



Manufacturing Overhead 21,000 180,000 8,000 60,000 32,000 7,000 56,000 4,000



(a)



Work in Process 710,000 90,000 180,000



3. Overhead is underapplied by $4,000 for the year, as shown in the Manufacturing Overhead account above. The entry to close out this balance to Cost of Goods Sold would be: Cost of Goods Sold ..................................... Manufacturing Overhead........................



4,000



4,000
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Exercise 3-13 (continued)



4. When overhead is applied using a predetermined rate based on machine-hours, it is assumed that overhead cost is proportional to machine-hours. So when the actual machine-hours turn out to be 75,000, the costing system assumes that the overhead will be 75,000 machinehours × $2.40 per machine-hour, or $180,000. This is a drop of $12,000 from the initial estimated manufacturing overhead cost of $192,000. However, the actual manufacturing overhead did not drop by this much. The actual manufacturing overhead was $184,000—a drop of $8,000 from the estimate. The manufacturing overhead did not decline by the full $12,000 because of the existence of fixed costs and/or because overhead spending was not under control. These issues will be covered in more detail in later chapters.
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Exercise 3-14 (15 minutes)



1. Item Item Item Item



(a): (b): (c): (d):



Actual manufacturing overhead costs for the year. Overhead cost applied to work in process for the year. Cost of goods manufactured for the year. Cost of goods sold for the year.



2. Cost of Goods Sold......................................... Manufacturing Overhead ...........................



70,000



70,000



3. The underapplied overhead will have to be allocated to the other accounts on the basis of the overhead applied during the year in the ending balance of each account: Work in Process .............. Finished Goods................ Cost of Goods Sold .......... Total cost .......................



$ 19,500 58,500 312,000 $390,000



5% 15 80 100 %



Using these percentages, the entry would be as follows: Work in Process (5% × $70,000) .................. Finished Goods (15% × $70,000).................. Cost of Goods Sold (80% × $70,000) ............ Manufacturing Overhead .........................



3,500 10,500 56,000



70,000
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Exercise 3-15 (30 minutes)



1. a. Raw Materials........................................... Accounts Payable ................................



325,000



b. Work in Process........................................ Manufacturing Overhead ........................... Raw Materials .....................................



232,000 58,000



c. Work in Process........................................ Manufacturing Overhead ........................... Wages and Salaries Payable .................



60,000 120,000



d. Manufacturing Overhead ........................... Accumulated Depreciation ....................



75,000



e. Manufacturing Overhead ........................... Accounts Payable ................................



62,000



f. Work in Process........................................ Manufacturing Overhead ......................



300,000



325,000



290,000



180,000 75,000 62,000 300,000



Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$4,800,000 = $20 per MH 240,000 MHs



15,000 MH × $20 per MH = $300,000. 2. (b) (c) (d) (e)



Manufacturing Overhead 58,000 300,000 120,000 75,000 62,000



(f)



(b) (c) (f)



Work in Process 232,000 60,000 300,000
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Exercise 3-15 (continued)



3. The cost of the completed job would be $592,000 as shown in the Work in Process T-account above. The entry would be: Finished Goods ................................. Work in Process ...........................



592,000



592,000



4. The unit product cost on the job cost sheet would be: $592,000 ÷ 16,000 units = $37 per unit.
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Exercise 3-16 (30 minutes)



1. The overhead applied to Mrs. Brinksi’s account would be computed as follows:



2005



2004



Estimated overhead cost (a) .............................. $310,500 $310,500 Estimated professional staff hours (b)................. 4,600 4,500 Predetermined overhead rate (a) ÷ (b)............... $67.50 $69.00 Professional staff hours charged to Ms. Brinksi’s × 2.5 account ......................................................... × 2.5 Overhead applied to Ms. Brinksi’s account........... $168.75 $172.50 2. If the actual overhead cost and the actual professional hours charged turn out to be exactly as estimated there would be no under- or overapplied overhead.



2005



2004



Predetermined overhead rate (see above)........... $67.50 $69.00 Actual professional staff hours charged to clients’ accounts (by assumption) ....................... × 4,600 × 4,500 Overhead applied.............................................. $310,500 $310,500 Actual overhead cost incurred (by assumption) ... 310,500 310,500 Under- or overapplied overhead ......................... $ 0 $ 0 3. If the predetermined overhead rate is based on the professional staff hours available, the computations would be: Estimated overhead cost (a)................................ $310,500 $310,500 Professional staff hours available (b).................... 6,000 6,000 Predetermined overhead rate (a) ÷ (b) ................ $51.75 $51.75 Professional staff hours charged to Ms. Brinksi’s × 2.5 account........................................................... × 2.5 Overhead applied to Ms. Brinksi’s account ............ $129.38 $129.38
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Exercise 3-16 (continued)



4. If the actual overhead cost and the actual professional staff hours charged to clients’ accounts turn out to be exactly as estimated there would be underapplied overhead as shown below.



2005



2004



Predetermined overhead rate (see above) (a)....... $51.75 $51.75 Actual professional staff hours charged to clients’ accounts (by assumption) (b) ................ × 4,600 × 4,500 Overhead applied (a) × (b) ................................. $238,050 $232,875 Actual overhead cost incurred (by assumption) ..... 310,500 310,500 Underapplied overhead ....................................... $ 72,450 $ 77,625 The underapplied overhead is best interpreted in this situation as the cost of idle capacity. Proponents of this method of computing predetermined overhead rates suggest that the underapplied overhead be treated as a period expense that would be separately disclosed on the income statement as Cost of Unused Capacity.
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Exercise 3-17 (30 minutes)



1.



2.



Designer-hours ........................... Predetermined overhead rate....... Manufacturing overhead applied... Direct materials .......................... Direct labor ................................ Overhead applied........................ Total cost ...................................



Harris



Chan



Harris



Chan



120 × $90 $10,800



100 × $90 $9,000



James



90 × $90 $8,100



$ 4,500 $ 3,700 9,600 8,000 9,000 10,800 $24,900 $20,700



Completed Projects* ............................. Work in Process ...............................



45,600



45,600



* $24,900 + $20,700 = $45,600. 3. The balance in the Work in Process account will consist entirely of the costs associated with the James project: Direct materials....................................... $ 1,400 Direct labor ............................................ 7,200 Overhead applied .................................... 8,100 Total cost in work in process.................... $16,700 4. The balance in the Overhead account can be determined as follows: Actual overhead costs Underapplied overhead



Overhead 30,000 27,900 Applied overhead costs 2,100



As indicated above, the debit balance in the Overhead account is called underapplied overhead.
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Problem 3-18 (45 minutes)



1. a. Raw Materials........................................... 275,000 Cash...................................................



275,000



b. Work in Process........................................ 220,000 Manufacturing Overhead ........................... 60,000 Raw Materials .....................................



280,000



c. Work in Process........................................ 180,000 Manufacturing Overhead ........................... 72,000 Sales Commissions Expense ...................... 63,000 Salaries Expense ...................................... 90,000 Cash...................................................



405,000



d. Manufacturing Overhead ........................... Rent Expense ........................................... Cash...................................................



13,000 5,000



e. Manufacturing Overhead ........................... Cash...................................................



57,000



18,000 57,000



f. Advertising Expense.................................. 140,000 Cash...................................................



140,000



g. Manufacturing Overhead ........................... Depreciation Expense ............................... Accumulated Depreciation ....................



100,000



88,000 12,000



h. Work in Process........................................ 297,000 Manufacturing Overhead ......................



297,000



Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



Rmb 330,000 165% of = direct labor cost Rmb 200,000 direct labor cost



Rmb 180,000 actual direct labor cost × 165% = Rmb 297,000.
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Problem 3-18 (continued)



i. Finished Goods ........................................ Work in Process..................................



675,000



j. Cash ....................................................... Sales ................................................. Cost of Goods Sold................................... Finished Goods ...................................



1,250,000



2. Bal. (a) Bal.



Raw Materials 25,000 280,000 275,000 20,000



Bal. (i) Bal.



Finished Goods 40,000 700,000 675,000 15,000



(j)



Cost of Goods Sold 700,000



(b)



(j)



Bal. (b) (c) (h) Bal. (b) (c) (d) (e) (g)



700,000



675,000 1,250,000 700,000



Work in Process 10,000 675,000 220,000 180,000 297,000 32,000



(i)



Manufacturing Overhead 60,000 297,000 (h) 72,000 13,000 57,000 88,000 7,000 Bal.



3. Manufacturing overhead is overapplied by Rmb 7,000 for the year. The entry to close this balance to Cost of Goods Sold would be: Manufacturing Overhead..................................... Cost of Goods Sold........................................



7,000



7,000
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Problem 3-18 (continued)



4.



Gold Nest Company Income Statement Sales ...................................................... Less cost of goods sold (Rmb 700,000 - Rmb 7,000) .................. Gross margin .......................................... Less selling and administrative expenses: Sales commissions ................................ Administrative salaries .......................... Rent expense ....................................... Advertising expense.............................. Depreciation expense............................ Net operating income ..............................



Rmb 1,250,000 693,000 557,000 Rmb 63,000 90,000 5,000 140,000 12,000



Rmb



310,000 247,000
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Problem 3-19 (60 minutes)



1. and 2. Bal. (l) Bal.



Cash 63,000 785,000 850,000 128,000



Bal. (a) Bal.



Raw Materials 30,000 200,000 185,000 15,000



Bal. (b) (f) (i) Bal.



Videos in Process 45,000 550,000 170,000 82,000 290,000 37,000



Bal.



Studio and Equipment 730,000



(b) (c) (d) (f) (g) (n) *



(e)



(m)



(b)



(j)



Bal. (k) Bal.



Accounts Receivable 102,000 850,000 925,000 177,000



Bal. Bal.



Prepaid Insurance 9,000 7,000 2,000



Bal. (j) Bal.



Finished Goods 81,000 600,000 550,000 31,000



(l)



(g)



(k)



Accumulated Depreciation 210,000 Bal. 84,000 (d) 294,000 Bal.



Studio Overhead Depreciation Expense 30,000 290,000 * (i) (d) 21,000 72,000 63,000 110,000 5,600 Insurance Expense 9,400 9,400 Bal. (g) 1,400 $280,000 ÷ 7,000 hours = $40 per hour; 7,250 hours × $40 per hour = $290,000. Advertising Expense 130,000



(h)



Miscellaneous Expense 8,600
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Problem 3-19 (continued)



Administrative Salaries Expense (f) 95,000 (k)



Cost of Goods Sold 600,000 9,400



Bal.



590,600



(n)



Sales



(m)



925,000



(k)



Accounts Payable 500,000 160,000 185,000 72,000 130,000 8,600 55,600



Bal. (a) (c) (e) (h) Bal.



Retained Earnings 270,000



Bal.



Salaries & Wages Payable (m) 285,000 287,000 (f) 2,000 Bal. Capital Stock 420,000



Bal.



3. Overhead is overapplied for the year. Entry (n) above records the closing of this overapplied overhead balance to Cost of Goods Sold. 4.



Supreme Videos, Inc. Income Statement For the Year Ended December 31 Sales of videos............................................. Less cost of goods sold ($600,000 – $9,400).. Gross margin ............................................... Less selling and administrative expenses: Depreciation expense................................. $ 21,000 Advertising expense................................... 130,000 Administrative salaries ............................... 95,000 Insurance expense .................................... 1,400 Miscellaneous expense ............................... 8,600 Net operating income ...................................



$925,000 590,600 334,400



256,000 $ 78,400
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Problem 3-20 (60 minutes)



1. a. Raw Materials ....................................... Accounts Payable.............................



170,000



b. Work in Process .................................... Manufacturing Overhead ....................... Raw Materials..................................



144,000 36,000



c. Work in Process .................................... Manufacturing Overhead ....................... Salaries Expense................................... Salaries and Wages Payable .............



200,000 82,000 90,000



d. Manufacturing Overhead ....................... Accounts Payable.............................



65,000



e. Advertising Expense .............................. Accounts Payable.............................



100,000



f. Manufacturing Overhead ....................... Insurance Expense................................ Prepaid Insurance............................



18,000 2,000



g. Manufacturing Overhead ....................... Depreciation Expense............................ Accumulated Depreciation ................



153,000 27,000



170,000



180,000



372,000 65,000 100,000



20,000



180,000



h. Work in Process .................................... 350,000 Manufacturing Overhead .................. 350,000 $200,000 actual direct labor cost × 175% = $350,000 overhead applied. i. Finished Goods ..................................... Work in Process...............................



700,000



j. Accounts Receivable.............................. Sales .............................................. Cost of Goods Sold................................ Finished Goods ................................



1,000,000 720,000



700,000 1,000,000 720,000
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Problem 3-20 (continued)



2. Bal. (a) Bal.



Raw Materials 32,000 180,000 170,000 22,000



Bal. (b) (c) (h) Bal.



Work in Process 20,000 700,000 144,000 200,000 350,000 14,000



(j)



Cost of Goods Sold 720,000



(b)



(i)



Finished Goods 48,000 720,000 700,000 28,000



Bal. (i) Bal. (b) (c) (d) (f) (g) Bal.



(j)



Manufacturing Overhead 36,000 350,000 (h) 82,000 65,000 18,000 153,000 4,000



3. Overhead is underapplied by $4,000 for the year. The entry to close this balance to Cost of Goods Sold would be: Cost of Goods Sold ..................................... Manufacturing Overhead........................ 4.



4,000



4,000



Almeda Products, Inc. Income Statement For the Year Ended March 31 Sales............................................................ $1,000,000 Less cost of goods sold ($720,000 + $4,000) .. 724,000 Gross margin ................................................ 276,000 Less selling and administrative expenses: Salary expense ........................................... $ 90,000 Advertising expense.................................... 100,000 Insurance expense ..................................... 2,000 219,000 Depreciation expense.................................. 27,000 Net operating income .................................... $ 57,000
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Problem 3-21 (60 minutes)



1. and 2. Bal. (l) Bal.



Cash 7,000 234,000 245,000 18,000



Bal. (a) Bal.



Raw Materials 9,000 38,000 40,000 11,000



Bal. (b) (f) (i) Bal.



Work in Process 20,000 140,000 32,300 45,000 60,000 17,300



Bal.



(m)



(b)



(j)



Bal. Bal.



Prepaid Insurance 4,000 3,000 1,000



Bal. (j) Bal.



Finished Goods 32,000 130,000 140,000 42,000



Plant and Equipment 210,000



Manufacturing Overhead (b) 5,700 60,000 * (i) (c) 19,100 (d) 27,000 (f) 10,000 (g) 2,400 Bal. 4,200 4,200 (n) *7,500 MH × $8 per MH = $60,000. (e)



Bal. (k) Bal.



Accounts Receivable 18,000 245,000 250,000 23,000



Advertising Expense 48,000



(l)



(g)



(k)



Accumulated Depreciation 53,000 Bal. 36,000 (d) 89,000 Bal. (d)



Depreciation Expense 9,000



(g)



Insurance Expense 600



(h)



Miscellaneous Expense 9,500
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Problem 3-21 (continued)



Administrative Salaries Expense (f) 30,000 (k) (n) Bal.



Cost of Goods Sold 130,000 4,200 134,200



Sales



(m)



250,000



(k)



Accounts Payable 150,000 38,000 40,000 19,100 48,000 9,500 4,600



Bal. (a) (c) (e) (h) Bal.



Retained Earnings 49,000



Bal.



Salaries & Wages Payable (m) 84,000 85,000 (f) 1,000 Bal. Capital Stock 160,000



Bal.



3. Overhead is underapplied. Entry (n) above records the closing of this underapplied overhead balance to Cost of Goods Sold. 4.



Hudson Company Income Statement For the Year Ended December 31 Sales............................................................ Less cost of goods sold ($130,000 + $4,200) .. Gross margin ................................................ Less selling and administrative expenses: Depreciation expense.................................. $ 9,000 Advertising expense.................................... 48,000 Administrative salaries expense ................... 30,000 Insurance expense ..................................... 600 Miscellaneous expense ................................ 9,500 Net operating income ....................................



$250,000 134,200 115,800



97,100 $ 18,700
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Problem 3-22 (60 minutes)



1.



Raw Materials Bal. 30,000 16,800 (a)



Finished Goods Bal. 50,000 (e) 38,300 Salaries & Wages Payable 27,000 (b)



Bal. (a) (b) (d) Bal.



Work in Process 41,000* 38,300 (e) 13,200 20,000 28,000 63,900



Manufacturing Overhead (a) 3,600 28,000 (d) (b) 7,000 (c) 19,400 Accounts Payable 19,400 (c)



* Job 208 materials, labor, and overhead at May 31.... RUR 28,700 12,300 Job 209 materials, labor, and overhead at May 31.... Total Work in Process inventory at May 31............... RUR 41,000 2. a. Work in Process.................................... 13,200 * Manufacturing Overhead ....................... 3,600 Raw Materials..................................



16,800



*RUR 6,000 + RUR 7,200 = RUR 13,200. This entry is posted to the T-accounts as entry (a) above. b. Work in Process .................................... 20,000 * Manufacturing Overhead ....................... 7,000 Salaries and Wages Payable..............



27,000



*RUR 4,000 + RUR 7,500 + RUR 8,500 = RUR 20,000. This entry is posted to the T-accounts as entry (b) above.
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Problem 3-22 (continued)



c. Manufacturing Overhead ....................... 19,400 Accounts Payable.............................



19,400



This entry is posted to the T-accounts as entry (c) above. 3. Apparently, the company uses a predetermined overhead rate of 140% of direct labor cost. This figure can be determined by relating the May applied overhead cost on the job cost sheets to the May direct labor cost shown on these sheets. For example, in the case of job 208: May overhead cost RUR 11,200 = = 140% of direct labor cost May direct labor cost RUR 8,000 The overhead cost applied to each job during June would be: Job 208: RUR 4,000 × 140% .......... RUR 5,600 Job 209: RUR 7,500 × 140% .......... 10,500 Job 210: RUR 8,500 × 140% .......... 11,900 Total applied overhead ................... RUR28,000 The entry to record the application of overhead cost to jobs would be [recorded as entry (d) in the T-accounts above]: Work in Process ................................ Manufacturing Overhead...............



28,000



28,000
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Problem 3-22 (continued)



4. The total cost of job 208 would be: Direct materials............................................................ RUR 9,500 Direct labor (RUR 8,000 + RUR 4,000)........................... 12,000 Manufacturing overhead applied (RUR 12,000 × 140%) .. 16,800 Total cost .................................................................... RUR 38,300 The entry to record the transfer of the completed job would be [recorded as entry (e) in the T-accounts above]: Finished Goods ................................. Work in Process ...........................



38,300



38,300



5. As shown in the T-accounts above, the balance at June 30 was RUR 63,900. The breakdown of this amount between jobs 209 and 210 would be:



Job 209



Job 210



Total



Direct materials................. RUR 11,100 RUR 7,200 RUR 18,300 Direct labor....................... 10,500 8,500 19,000 Manufacturing overhead 11,900 26,600 applied .......................... 14,700 Total cost ......................... RUR 36,300 RUR 27,600 RUR 63,900
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Problem 3-23 (30 minutes)



1. Molding Department predetermined overhead rate: Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$602,000 = $8.60 per machine-hour. 70,000 MHs



Painting Department predetermined overhead rate: Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$735,000 = 175% of direct labor cost. $420,000 direct labor cost



2. Molding Department overhead applied: 110 machine-hours × $8.60 per machine-hour... Painting Department overhead applied: $680 direct labor cost × 175%.......................... Total overhead cost ..............................................



$ 946 1,190 $2,136



3. Total cost of Job 205: Direct materials.......................... Direct labor................................ Manufacturing overhead applied.. Total cost ..................................



Molding Dept.



$ 470 290 946 $1,706



Painting Dept.



$ 332 680 1,190 $2,202



Total



$ 802 970 2,136 $3,908



Unit product cost for Job 205: Total cost, $3,908 = $78.16 per unit 50 units
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Problem 3-23 (continued)



4.



Molding Dept.



Painting Dept.



Manufacturing overhead incurred ............. $570,000 $750,000 Manufacturing overhead applied: 65,000 MHs × $8.60 per MH ................. 559,000 $436,000 direct labor cost × 175%........ 763,000 Underapplied (or overapplied) overhead ... $ 11,000 $ (13,000)
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Problem 3-24 (45 minutes)



1. The cost of raw materials put into production would be: Raw materials inventory, 1/1 .................. $ 15,000 Debits (purchases of materials) ............... 120,000 Materials available for use....................... 135,000 Raw materials inventory, 12/31 ............... 25,000 Materials requisitioned for production ...... $110,000 2. Of the $110,000 in materials requisitioned for production, $90,000 was debited to Work in Process as direct materials. Therefore, the difference of $20,000 would have been debited to Manufacturing Overhead as indirect materials. 3. Total factory wages accrued during the year (credits to the Factory Wages Payable account)............................ Less direct labor cost (from Work in Process) .................. Indirect labor cost.........................................................



$180,000 150,000 $ 30,000



4. The cost of goods manufactured would have been $470,000—the credits to the Work in Process account. 5. The Cost of Goods Sold for the year would have been: Finished goods inventory, 1/1 .......................................... $ 40,000 Add: Cost of goods manufactured (from Work in Process) .. 470,000 Goods available for sale ................................................... 510,000 Finished goods inventory, 12/31....................................... 60,000 Cost of goods sold........................................................... $450,000
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Problem 3-24 (continued)



6. The predetermined overhead rate would have been: Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$240,000 = 160% of direct labor cost $150,000 direct labor cost



7. Manufacturing overhead would have been overapplied by $10,000, computed as follows: Actual manufacturing overhead cost for the year (debits). $230,000 Applied manufacturing overhead cost (from Work in Process—this would have been the credits to the 240,000 Manufacturing Overhead account) ............................... Overapplied overhead.................................................... $(10,000) 8. The ending balance in Work in Process is $30,000. Direct materials make up $9,200 of this balance, and manufacturing overhead makes up $12,800. The computations are: Balance, Work in Process, 12/31 .................................... $30,000 Less: Direct labor cost (given) ........................................ (8,000) Manufacturing overhead cost ($8,000 × 160%) ...... (12,800) Direct materials cost (remainder) ................................... $ 9,200
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Problem 3-25 (90 minutes)



1. a. Materials and Supplies ........................... Accounts Payable .............................



690,000



b. Films in Process .................................... Production Overhead ............................. Materials and Supplies......................



560,000 140,000



c. Production Overhead ............................. Accounts Payable .............................



90,000



690,000



700,000 90,000



d. Films in Process .................................... 1,300,000 Production Overhead ............................. 230,000 Salaries Expense ................................... 650,000 Salaries and Wages Payable.............. 2,180,000 e. Advertising Expense .............................. Accounts Payable .............................



800,000



f. Production Overhead ............................. Insurance Expense ................................ Prepaid Insurance ............................



60,000 10,000



g. Production Overhead ............................. Depreciation Expense ............................ Accumulated Depreciation ................



520,000 130,000



h. Production Overhead ............................. Rent Expense ....................................... Accounts Payable .............................



360,000 40,000



i.



800,000



70,000



650,000



400,000



The company’s predetermined overhead rate would be: Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$1,350,000 $90 per = camera-hour. 15,000 camera-hours



The overhead cost applied to production would be: 16,500 camera hours × $90 per camera-hour = $1,485,000.
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Problem 3-25 (continued)



The entry to record this application follows: Films in Process .................................... 1,485,000 Production Overhead........................ 1,485,000 j. Finished Films ....................................... 3,400,000 Films in Process ............................... 3,400,000 k. Accounts Receivable.............................. 6,000,000 Sales Revenue ................................. 6,000,000 Cost of Films Sold ................................. 4,000,000 Finished Films .................................. 4,000,000 l. Cash .................................................... 5,400,000 Accounts Receivable......................... 5,400,000 m. Accounts Payable .................................. 2,500,000 Salaries and Wages Payable................... 2,200,000 Cash ............................................... 4,700,000
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Problem 3-25 (continued)



2.



Cash Bal. 60,000 4,700,000 (m) (l) 5,400,000 Bal. 760,000 Accounts Receivable Bal. 210,000 5,400,000 (k) 6,000,000 Bal. 810,000 Bal. Bal.



Prepaid Insurance 90,000 70,000



Accounts Payable (l) (m) 2,500,000 700,000 690,000 90,000 800,000 400,000 (f) 180,000



20,000



Materials and Supplies Bal. 130,000 700,000 (b) (a) 690,000 Bal. 120,000



Bal. (b) (d) (i) Bal.



Films in Process 75,000 3,400,000 560,000 1,300,000 1,485,000 20,000



Accumulated Depreciation 1,990,000 Bal. 650,000 (g) 2,640,000 Bal.



(j)



Bal. (a) (c) (e) (h) Bal.



Salaries & Wages Payable (m) 2,200,000 35,000 Bal. 2,180,000 (d) 15,000 Bal. Capital Stock 2,500,000 Bal. Retained Earnings 1,400,000 Bal. Sales 6,000,000



(k)



Finished Films Cost of Films Sold Bal. 860,000 4,000,000 (k) (k) 4,000,000 (j) 3,400,000 Bal. 260,000 Studio and Equipment Bal. 5,200,000
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Problem 3-25 (continued)



(b) (c) (d) (f) (g) (h)



Production Overhead Depreciation Expense 140,000 1,485,000 (i) (g) 130,000 90,000 Insurance Expense 230,000 60,000 (f) 10,000 520,000 360,000 85,000 Bal.



(e)



Advertising Expense 800,000



(d)



Salaries Expense 650,000



(h)



Rent Expense 40,000



3. Production overhead is overapplied for the year. The journal entry would be as follows: Production Overhead ............................ Cost of Films Sold............................



85,000



85,000
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Problem 3-25 (continued)



4.



Film Specialties, Inc. Income Statement For the Year Ended April 30 Sales revenue .................................................... Less cost of films sold ($4,000,000 – $85,000) ..... Gross margin ..................................................... Less operating expenses: Salaries expense ............................................. Advertising expense......................................... Insurance expense .......................................... Depreciation expense ...................................... Rent expense .................................................. Net operating income .........................................



$6,000,000 3,915,000 2,085,000 $650,000 800,000 10,000 130,000 40,000



1,630,000 $ 455,000
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Problem 3-26 (30 minutes)



1. The predetermined overhead rate is: Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



Sfr 900,000 = 12 Sfr per MH. 75,000 MHs



2. Actual manufacturing overhead cost ...................... Manufacturing overhead cost applied to Work in Process during the year: 60,000 actual MHs × 12 Sfr per MH ................................................... Underapplied overhead cost.................................. 3. Cost of Goods Sold..................................... Manufacturing Overhead .......................



130,000



Sfr 850,000 720,000 Sfr 130,000 130,000



4. The underapplied balance would be allocated using the following percentages: Overhead applied during the year in: Work in process................................... Sfr 36,000 5 Finished goods .................................... 180,000 25 Cost of goods sold ............................... 504,000 70 Total ..................................................... 720,000 100



% % % %



The entry to record the allocation of the underapplied overhead would be: Work in Process (5% × Sfr 130,000) ......... Finished Goods (25% × Sfr 130,000)......... Cost of Goods Sold (70% × Sfr 130,000) ... Manufacturing Overhead ..................



6,500 32,500 91,000



130,000
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Problem 3-26 (continued)



5. Cost of goods sold if the underapplied overhead is closed directly to cost of goods sold (Sfr 1,400,000 + Sfr 130,000) ............................... Cost of goods sold if the underapplied overhead is allocated among the accounts (Sfr 1,400,000 + Sfr 91,000) ................................. Difference in cost of goods sold ...............................



Sfr 1,530,000 1,491,000 Sfr 39,000



Thus, net operating income will be Sfr 39,000 greater if the underapplied overhead is allocated rather than closed directly to cost of goods sold.
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Problem 3-27 (60 minutes)



1. a.



Estimated overhead cost $800,000 = = 160% Estimated direct materials used $500,000



b. Before the under- or overapplied overhead can be computed, we must determine the amount of direct materials used in production for the year. Raw materials inventory, beginning ....................... $ 20,000 Add, Purchases of raw materials............................ 510,000 Raw materials available ........................................ 530,000 Deduct: Raw materials inventory, ending ............... 80,000 Raw materials used in production .......................... $450,000 Since no indirect materials are identified in the problem, these would all be direct materials. With this figure, we can proceed as follows: Actual manufacturing overhead costs: Indirect labor .................................................... Property taxes ................................................... Depreciation of equipment ................................. Maintenance...................................................... Insurance.......................................................... Rent, building.................................................... Total actual costs ................................................. Applied manufacturing overhead costs: $450,000 × 160% ............................................. Underapplied overhead .........................................



$170,000 48,000 260,000 95,000 7,000 180,000 760,000 720,000 $ 40,000
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Problem 3-27 (continued)



2.



Gitano Products Schedule of Cost of Goods Manufactured Direct materials: Raw materials inventory, beginning ................ $ 20,000 Add purchases of raw materials...................... 510,000 Total raw materials available .......................... 530,000 Deduct raw materials inventory, ending .......... 80,000 Raw materials used in production...................... $ 450,000 Direct labor ..................................................... 90,000 Manufacturing overhead applied to work in process ........................................................ 720,000 Total manufacturing costs ................................ 1,260,000 Add: Work in process, beginning....................... 150,000 1,410,000 Deduct: Work in process, ending ...................... 70,000 Cost of goods manufactured ............................. $1,340,000



3. Cost of goods sold: Finished goods inventory, beginning .................... $ 260,000 Add: Cost of goods manufactured........................ 1,340,000 Goods available for sale ...................................... 1,600,000 Deduct: Finished goods inventory, ending ............ 400,000 Cost of goods sold .............................................. $1,200,000 The underapplied overhead can either be closed out to Cost of Goods Sold or allocated between Work in Process, Finished Goods, and Cost of Goods Sold based on the overhead applied during the year in the ending balance in each of these accounts. 4. Direct materials .................................................... Direct labor .......................................................... Overhead applied ($8,500 × 160%) ....................... Total manufacturing cost ....................................... $24,800 × 125% = $31,000 price to the customer.



$ 8,500 2,700 13,600 $24,800
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Problem 3-27 (continued)



5. The amount of overhead cost in Work in Process would be: $24,000 direct materials cost × 160% = $38,400. The amount of direct labor cost in Work in Process would be: Total ending work in process................ Deduct: Direct materials ..................... Manufacturing overhead......... Direct labor cost..................................



$24,000 38,400



$70,000 62,400 $ 7,600



The completed schedule of costs in Work in Process would be: Direct materials................................... Direct labor......................................... Manufacturing overhead ...................... Work in process inventory....................



$24,000 7,600 38,400 $70,000



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 116



Managerial Accounting, 11th Edition



Problem 3-28 (60 minutes)



1. The overhead applied to the Verde Baja job is computed as follows: Estimated studio overhead cost (a) ................ Estimated hours of studio service (b).............. Predetermined overhead rate (a) ÷ (b)........... Verde Baja job’s studio hours ........................ Overhead applied to the Verde Baja job .........



2005



2004



$160,000 $160,000 800 1,000 $200 $160 × 40 × 40 $8,000 $6,400



Overhead is underapplied for both years as computed below:



2005



2004



Predetermined overhead rate (see above) (a) ... $200 $160 Actual hours of studio service provided (b)........ 500 750 Overhead applied (a) × (b).............................. $100,000 $120,000 Actual studio cost incurred............................... 160,000 160,000 Underapplied overhead.................................... $ 60,000 $ 40,000 2. If the predetermined overhead rate is based on the hours of studio service at capacity, the computations would be: Estimated studio overhead cost (a) .................. Hours of studio service at capacity (b) .............. Predetermined overhead rate (a) ÷ (b)............. Verde Baja job’s studio hours .......................... Overhead applied to the Verde Baja job ...........



2005



2004



$160,000 $160,000 1,600 1,600 $100 $100 × 40 × 40 $4,000 $4,000
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Problem 3-28 (continued)



Overhead is underapplied for both years under this method as well:



2005



2004



Predetermined overhead rate (see above) (a) ... $100 $100 Actual hours of studio service provided (b)........ 500 750 Overhead applied (a) × (b).............................. $ 50,000 $ 75,000 Actual studio cost incurred............................... 160,000 160,000 Underapplied overhead.................................... $110,000 $ 85,000 3. When the predetermined overhead rate is based on capacity, the underapplied overhead is interpreted as the cost of idle capacity. Indeed, proponents of this method suggest that the underapplied overhead should be treated as a period expense that would be separately disclosed on the income statement as Cost of Unused Capacity. 4. Platinum Track’s fundamental problem is the competition that is drawing customers away. The competition is able to offer the latest equipment, excellent service, and attractive prices. The company must do something to counter this threat or it will ultimately face failure. Under the conventional approach in which the predetermined overhead rate is based on the estimated studio hours, the apparent cost of the Verde Baja job has increased between 2004 and 2005. That happens because the company is losing business to competitors and therefore the company’s fixed overhead costs are being spread over a smaller base. This results in costs that seem to increase as the volume declines. Under this method, Platinum Track’s managers may be misled into thinking that the problem is rising costs and they may be tempted to raise prices to recover their apparently increasing costs. This would almost surely accelerate the company’s decline.
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Problem 3-28 (continued)



Under the alternative approach, the overhead cost of the Verde Baja job is stable at $4,000 and lower than the costs reported under the conventional method. Under the conventional method, managers may be misled into thinking that they are actually losing money on the Verde Baja job and they might refuse such jobs in the future—another sure road to disaster. This is much less likely to happen if the lower cost of $4,000 is reported. It is true that the underapplied overhead under the alternative approach is much larger than under the conventional approach and is growing. However, if it is properly labeled as the cost of idle capacity, management is much more likely to draw the appropriate conclusion that the real problem is the loss of business (and therefore more idle capacity) rather than an increase in costs. While basing the predetermined rate on capacity rather than on estimated activity will not solve the company’s basic problems, at least this method is less likely to send managers misleading signals.
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Problem 3-29 (30 minutes)



1. Research & Documents predetermined overhead rate: Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$840,000 = $35 per hour. 24,000 hours



Litigation predetermined overhead rate: Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$360,000 = 40% of direct attorney cost. $900,000 direct attorney cost



2. Research & Documents overhead applied: 26 hours × $35 per hour..................................... $ 910 Litigation overhead applied: $5,700 × 40%............. 2,280 Total overhead cost .............................................. $3,190 3. Total cost of Case 418-3:



Legal forms and supplies ..... Direct attorney cost............. Overhead cost applied......... Total cost ...........................



Departments Research & Documents Litigation $



80 350 910 $1,340



4. Departmental overhead cost incurred ....... Departmental overhead cost applied: 26,000 hours × $35 per hour ................ $750,000 × 40%.................................. Underapplied (or overapplied) overhead ...



$



40 5,700 2,280 $8,020



Research & Documents



$870,000 910,000



$ (40,000)



Total



$ 120 6,050 3,190 $9,360



Litigation



$315,000



300,000 $ 15,000
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Problem 3-30 (60 minutes)



1. a.



Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



$840,000 = 140% of direct labor cost $600,000 direct labor cost



b. $9,500 × 140% = $13,300. 2. a.



Estimated manufacturing overhead cost (a) ......... Estimated direct labor cost (b) ....................... Predetermined overhead rate (a) ÷ (b)...............



Fabricating Machining Assembly Department Department Department $350,000



$400,000



$ 90,000



$200,000



$100,000



$300,000



175%



400%



30%



b. Fabricating Department: $2,800 × 175% ............................. Machining Department: $500 × 400% ................................ Assembly Department: $6,200 × 30% ............................... Total applied overhead ......................



$4,900 2,000 1,860 $8,760



3. The bulk of the labor cost on the Koopers job is in the Assembly Department, which incurs very little overhead cost. The department has an overhead rate of only 30% of direct labor cost as compared to much higher rates in the other two departments. Therefore, as shown above, use of departmental overhead rates results in a relatively small amount of overhead cost being charged to the job. Use of a plantwide overhead rate in effect redistributes overhead costs proportionately between the three departments (at 140% of direct labor cost) and results in a large amount of overhead cost being charged to the Koopers job, as shown in Part 1. This may explain why the company © The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 3
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Problem 3-30 (continued)



bid too high and lost the job. Too much overhead cost was assigned to the job for the kind of work being done on the job in the plant. On jobs that require a large amount of labor in the Fabricating or Machining Departments the opposite will be true, and the company will tend to charge too little overhead cost to the jobs if a plantwide overhead rate is being used. The reason is that the plantwide overhead rate (140%) is much lower than the rates would be if these departments were considered separately. 4. The company’s bid price was: Direct materials............................................. Direct labor................................................... Manufacturing overhead applied (above) ........ Total manufacturing cost ............................... Bidding rate .................................................. Total bid price...............................................



$ 4,600 9,500 13,300 $27,400 × 1.5 $41,100



If departmental overhead rates had been used, the bid price would have been: Direct materials............................................. Direct labor................................................... Manufacturing overhead applied (above) ........ Total manufacturing cost ............................... Bidding rate .................................................. Total bid price...............................................



$ 4,600 9,500 8,760 $22,860 × 1.5 $34,290



Note that if departmental overhead rates had been used, Teledex Company would have been the low bidder on the Koopers job since the competitor underbid Teledex by only $2,000. 5. a. Actual overhead cost......................................... Applied overhead cost ($580,000 × 140%) ......... Underapplied overhead cost...............................



$864,000 812,000 $ 52,000
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Problem 3-30 (continued)



b. Actual overhead cost....................... Applied overhead cost: ..................... $210,000 × 175% .. $108,000 × 400% .. $262,000 × 30%.... Underapplied (overapplied) overhead cost.......................



Department Fabricating Machining Assembly Total Plant $360,000 367,500



$ (7,500)



$420,000



432,000



$(12,000)



$84,000



$864,000



78,600



878,100



$ 5,400



$(14,100)
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Problem 3-31 (120 minutes)



1. a. Raw Materials .................................... Accounts Payable ..........................



200,000



b. Work in Process ................................. Raw Materials ...............................



185,000



c. Manufacturing Overhead..................... Utilities Expense ................................. Accounts Payable ..........................



63,000 7,000



d. Work in Process ................................. Manufacturing Overhead..................... Salaries Expense ................................ Salaries and Wages Payable ...........



230,000 90,000 110,000



e. Manufacturing Overhead..................... Accounts Payable ..........................



54,000



f. Advertising Expense ........................... Accounts Payable ..........................



136,000



g. Manufacturing Overhead..................... Depreciation Expense ......................... Accumulated Depreciation..............



76,000 19,000



h. Manufacturing Overhead..................... Rent Expense..................................... Accounts Payable ..........................



102,000 18,000



i. Work in Process ................................. 390,000 Manufacturing Overhead.................



200,000 185,000



70,000



430,000 54,000 136,000



95,000



120,000 390,000



Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total amount of the allocation base =



Nkr 360,000 = Nkr 400 per DLH. 900 DLHs



975 actual DLH × Nkr 400 per DLH = Nkr 390,000.
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Problem 3-31 (continued)



j. Finished Goods ................................... Work in Process.............................



770,000



770,000



k. Accounts Receivable............................ 1,200,000 Sales ............................................ 1,200,000 Cost of Goods Sold.............................. 800,000 Finished Goods .............................. 800,000
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Problem 3-31 (continued)



2.



Accounts Receivable (k) 1,200,000



Sales 1,200,000 (k)



Raw Materials Bal. 30,000 185,000 (b) (a) 200,000 Bal. 45,000 Bal. (b) (d) (i) Bal.



Work in Process 21,000 770,000 185,000 230,000 390,000 56,000



Bal. (j) Bal.



Finished Goods 60,000 800,000 (k) 770,000 30,000



(j)



Accumulated Depreciation 95,000 (g) Accounts Payable 200,000 70,000 54,000 136,000 120,000



(a) (c) (e) (f) (h)



Salaries & Wages Payable 430,000 (d)



(k)



Cost of Goods Sold 800,000



Manufacturing Overhead (c) 63,000 390,000 (i) (d) 90,000 (e) 54,000 (g) 76,000 (h) 102,000 5,000 Bal. (f)



Advertising Expense 136,000



(c)



Utilities Expense 7,000



(d)



Salaries Expense 110,000



Depreciation Expense (g) 19,000



(h)



Rent Expense 18,000
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Problem 3-31 (continued)



3.



Froya Fabrikker A/S Schedule of Cost of Goods Manufactured Direct materials: Raw materials inventory, beginning............ Nkr 30,000 Purchases of raw materials........................ 200,000 Materials available for use ......................... 230,000 Raw materials inventory, ending ................ 45,000 Materials used in production...................... Nkr 185,000 Direct labor ................................................ 230,000 Manufacturing overhead applied to work in process.................................................... 390,000 Total manufacturing costs............................ 805,000 Add: Work in process, beginning .................. 21,000 826,000 Deduct: Work in process, ending.................. 56,000 Cost of goods manufactured ........................ Nkr 770,000



4. Manufacturing Overhead ............................. Cost of Goods Sold................................. Schedule of cost of goods sold: Finished goods inventory, beginning .......... Add: Cost of goods manufactured .............. Goods available for sale ............................ Deduct finished goods inventory, ending .... Unadjusted cost of goods sold ................... Deduct: Overapplied overhead................... Adjusted cost of goods sold.......................



5,000



5,000 Nkr 60,000 770,000 830,000 30,000 800,000 5,000 Nkr 795,000
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Problem 3-31 (continued)



5.



Froya Fabrikker A/S Income Statement Sales...................................................... Nkr 1,200,000 Less cost of goods sold............................ 795,000 Gross margin .......................................... 405,000 Less selling and administrative expenses: Advertising expense.............................. Nkr 136,000 Utilities expense ................................... 7,000 Salaries expense .................................. 110,000 Depreciation expense ........................... 19,000 290,000 Rent expense ....................................... 18,000 Net operating income .............................. Nkr 115,000



6. Direct materials ............................................................ Direct labor .................................................................. Manufacturing overhead applied (39 hours × Nkr 400 per hour) .................................... Total manufacturing cost ............................................... Add markup (60% × Nkr 32,800)................................... Total billed price of job 412 ...........................................



Nkr 8,000 9,200 15,600 32,800 19,680 Nkr 52,480



Nkr 52,480 ÷ 4 units = Nkr 13,120 per unit.
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Problem 3-32 (120 minutes)



1. Cash Bal. 35,000 1,270,000 (p) (o) 1,350,000 Bal. 115,000



Accumulated Depreciation 110,000 Bal. 50,000 (k) 160,000 Bal.



Accounts Receivable Bal. 127,000 1,350,000 (o) (p) (n) 1,400,000 Bal. 177,000 Plant and Equipment Bal. 400,000 Bal. Bal.



Prepaid Insurance 9,000 7,000



(f)



2,000



Accounts Payable 970,000 86,000 400,000 81,000 43,000 70,000 9,000 200,000 120,000 39,000



Bal. (a) (d) (e) (g) (h) (i) (j) Bal.



Salaries & Wages Payable (p) 300,000 9,000 Bal. 316,000 (c) 25,000 Bal.



Bal. (a) Bal.



Raw Materials 10,000 370,000 (b) 400,000 40,000



Bal. (b) (c) (l) Bal.



Work in Process 44,000 890,000 (m) 320,000 76,000 480,000 30,000



Bal. (m) Bal.



Finished Goods 75,000 930,000 (n) (n) 890,000 35,000



Capital Stock 375,000 Bal. Retained Earnings 120,000 Bal. Sales 1,400,000 (n) Cost of Goods Sold 930,000
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Problem 3-32 (continued)



Manufacturing Overhead (b) 50,000 480,000 * (l) (c) 130,000 (d) 81,000 (f) 7,000 (g) 63,000 (h) 9,000 (j) 120,000 (k) 40,000 Bal. 20,000



(c)



*



Salaries Expense 110,000



(e)



Travel Expense 43,000



(g)



Utilities Expense 7,000



(i)



Advertising Expense 200,000



Depreciation Expense 10,000 (k)



Estimated total manuf. overhead cost $510,000 = Estimated direct materials cost $340,000 =150% of direct materials cost $320,000 × 150% = $480,000
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Problem 3-32 (continued)



2.



Chenko Products, Inc. Schedule of Cost of Goods Manufactured For the Year Ended December 31 Direct materials: Raw materials inventory, Jan. 1 .................. Add: Purchases of raw materials ................. Materials available for use .......................... Deduct: Raw materials inventory, Dec. 31 ... Raw materials used in production ............... Less indirect materials ............................... Direct labor ................................................. Manufacturing overhead applied to work in process..................................................... Total manufacturing costs............................. Add: Work in process, Jan. 1 ........................



$ 10,000 400,000 410,000 40,000 370,000 50,000 $320,000 76,000 480,000 876,000 44,000 920,000 30,000 $890,000



Deduct: Work in process, Dec. 31.................. Cost of goods manufactured ......................... 3. Cost of Goods Sold....................................... Manufacturing Overhead ............................ Schedule of cost of goods sold: Finished goods inventory, Jan. 1................. Add: Cost of goods manufactured............... Goods available for sale ............................. Deduct: Finished goods inventory, Dec. 31 .. Unadjusted cost of goods sold .................... Add underapplied overhead........................ Adjusted cost of goods sold........................



20,000



20,000



$ 75,000 890,000 965,000 35,000 930,000 20,000 $950,000
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Problem 3-32 (continued)



4.



Chenko Products, Inc. Income Statement For the Year Ended December 31 Sales....................................................... $1,400,000 Less cost of goods sold............................. 950,000 Gross margin ........................................... 450,000 Less selling and administrative expenses: Salaries expense ................................... $110,000 Travel expense...................................... 43,000 Utilities expense ($70,000 × 10%).......... 7,000 Advertising expense............................... 200,000 370,000 Depreciation expense ($50,000 × 20%) .. 10,000 Net operating income ............................... $ 80,000



5. Direct materials ................................................... $ 8,000 Direct labor ......................................................... 1,600 Manufacturing overhead ($8,000 × 150%) ............ 12,000 Total manufacturing costs of job 412..................... 21,600 Billing rate........................................................... × 1.75 Total amount billed .............................................. $37,800 $37,800 ÷ 400 units = $94.50 per unit.
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Case 3-33 (45 minutes)



1. The revised predetermined overhead rate is determined as follows: Original estimated total manufacturing overhead ... $3,402,000 Plus: Lease cost of the new machine .................... 348,000 Plus: Cost of new technician/programmer ............. 50,000 Estimated total manufacturing overhead ............... $3,800,000 Original estimated total direct labor-hours............. Less: Estimated reduction in direct labor-hours ..... Estimated total direct labor-hours.........................



63,000 6,000 57,000



Estimated total manufacturing overhead Predetetermined = overhead rate Estimated total amount of the allocation base =



$3,800,000 57,000 DLHs



= $66.67 per DLH The revised predetermined overhead rate is higher than the original rate because the automated milling machine will increase the overhead for the year (the numerator in the rate) and will decrease the direct laborhours (the denominator in the rate). This double-whammy effect increases the predetermined overhead rate. 2. Acquisition of the automated milling machine will increase the apparent costs of all jobs—not just those that use the new facility. This is because the company uses a plantwide overhead rate. If there were a different overhead rate for each department, this would not happen. 3. The predetermined overhead rate is now considerably higher than it was. This will penalize products that continue to use the same amount of direct labor-hours. Such products will now appear to be less profitable and the managers of these products will appear to be doing a poorer job. There may be pressure to increase the prices of these products even though there has in fact been no increase in their real costs.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 3



133



Case 3-33 (continued)



4. While it may have been a good idea to acquire the new equipment because of its greater capabilities, the calculations of the cost savings were in error. The original calculations implicitly assumed that overhead would decrease because of the reduction in direct labor-hours. In reality, the overhead increased because of the additional costs of the new equipment. A differential cost analysis would reveal that the automated equipment would increase total cost by about $316,000 a year if the labor reduction is only 2,000 hours. Cost consequences of leasing the automated equipment: Increase in manufacturing overhead cost: Lease cost of the new machine ................................. $348,000 Cost of new technician/programmer .......................... 50,000 398,000 Less: labor cost savings (2,000 hours × $41 per hour) .. 82,000 Net increase in annual costs ........................................ $316,000 Even if the entire 6,000-hour reduction in direct labor-hours had happened, that would have added only $164,000 (4,000 hours × $41 per hour) in cost savings. The net increase in annual costs would have been $152,000 and the machine would still be an unattractive proposal. The entire 6,000-hour reduction may ultimately be realized as workers retire or quit. However, this is by no means automatic. There are two morals to this tale. First, predetermined overhead rates should not be misinterpreted as variable costs. They are not. Second, a reduction in direct labor requirements does not necessarily lead to a reduction in direct labor hours paid. It is often very difficult to actually reduce the direct labor force and may be virtually impossible except through natural attrition in some countries.
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Case 3-34 (120 minutes)



1. Traditional approach: Actual total manufacturing overhead cost incurred (assumed to equal the original estimate) ................... $4,000,000 Manufacturing overhead applied (160,000 units × $25 per unit) ................................. 4,000,000 Overhead under- or overapplied .................................. $ 0 Vault Hard Drives, Inc. Income Statement: Traditional Approach Revenue (150,000 units × $60 per unit)......... $9,000,000 Cost of Goods Sold: Variable manufacturing (150,000 units × $15 per unit) ................. $2,250,000 Manufacturing overhead applied (150,000 units × $25 per unit) ................. 3,750,000 6,000,000 Gross margin ............................................... 3,000,000 Administrative and selling expenses ............... 2,700,000 Net operating income ................................... $ 300,000 New approach:



Vault Hard Drives, Inc. Income Statement: New Approach



Revenue (150,000 units × $60 per unit)............... $9,000,000 Cost of Goods Sold: Variable manufacturing (150,000 units × $15 per unit) ....................... $2,250,000 Manufacturing overhead applied (150,000 units × $20 per unit) ....................... 3,000,000 5,250,000 Gross margin ..................................................... 3,750,000 Cost of Unused Capacity [(200,000 units – 160,000 units) × $20 per unit].......................... 800,000 Administrative and selling expenses ..................... 2,700,000 Net operating income ......................................... $ 250,000
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Case 3-34 (continued)



2. Traditional approach: Under the traditional approach, the reported net operating income can be increased by increasing the production level which then results in overapplied overhead which is deducted from Cost of Goods Sold. Additional net operating income required to attain tar$200,000 get net operating income ($500,000 – $300,000) (a).... Overhead applied per unit of output (b) ......................... $25 per unit Additional output required to attain target net operating income (a) ÷ (b) .................................................. 8,000 units Actual total manufacturing overhead cost incurred .......... $4,000,000 Manufacturing overhead applied [(160,000 units + 8,000 units) × $25 per unit] ............ 4,200,000 Overhead overapplied................................................... $ 200,000 Vault Hard Drives, Inc. Income Statement: Traditional Approach Revenue (150,000 units × $60 per unit)............. $9,000,000 Cost of Goods Sold: Variable manufacturing (150,000 units × $15 per unit) ..................... $2,250,000 Manufacturing overhead applied (150,000 units × $25 per unit) ..................... 3,750,000 Less: Manufacturing overhead overapplied....... 200,000 5,800,000 Gross margin ................................................... 3,200,000 Administrative and selling expenses ................... 2,700,000 Net operating income ....................................... $ 500,000 Note: If the overapplied manufacturing overhead were prorated between ending inventories and Cost of Goods Sold, more units would have to be produced to attain the target net profit of $500,000. In fact, it can be shown that the total production level would have to be 169,014 units rather than 168,000 units.
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Case 3-34 (continued) New approach: Under the new approach, the reported net operating income can be increased by increasing the production level. This results in less of a deduction on the income statement for the Cost of Unused Capacity.



Additional net operating income required to attain target net operating income ($500,000 – $250,000) (a) ............ Overhead applied per unit of output (b)............................ Additional output required to attain target net operating income (a) ÷ (b) .......................................................... Estimated number of units produced ................................ Actual number of units to be produced .............................



$250,000 $20 per unit 12,500 units 160,000 units 172,500 units



Vault Hard Drives, Inc. Income Statement: New Approach Revenue (150,000 units × $60 per unit)............... $9,000,000 Cost of Goods Sold: Variable manufacturing (150,000 units × $15 per unit) ....................... $2,250,000 Manufacturing overhead applied (150,000 units × $20 per unit) ....................... 3,000,000 5,250,000 Gross margin ..................................................... 3,750,000 Cost of Unused Capacity [(200,000 units – 172,500 units) × $20 per unit].......................... 550,000 Administrative and selling expenses ..................... 2,700,000 Net operating income ......................................... $ 500,000
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Case 3-34 (continued)



3. Net operating income is more volatile under the new method than under the old method. The reason for this is that the reported profit per unit sold is higher under the new method by $5, the difference in the predetermined overhead rates. As a consequence, swings in sales in either direction will have a more dramatic impact on reported profits under the new method. 4. As the computations in part (2) above show, the “hat trick” is a bit harder to perform under the new method. Under the old method, the target net operating income can be attained by producing an additional 8,000 units. Under the new method, the production would have to be increased by 12,500 units. Again, this is a consequence of the difference in predetermined overhead rates. The drop in sales has had a more dramatic effect on net operating income under the new method as noted above in part (3). In addition, since the predetermined overhead rate is lower under the new method, producing excess inventories has less of an effect per unit on net operating income than under the traditional method and hence more excess production is required. 5. One can argue that whether the “hat trick” is unethical depends on the level of sophistication of the owners of the company and others who read the financial statements. If they understand the effects of excess production on net operating income and are not misled, it can be argued that the hat trick is ethical. However, if that were the case, there does not seem to be any reason to use the hat trick. Why would the owners want to tie up working capital in inventories just to artificially attain a target net operating income for the period? And increasing the rate of production toward the end of the year is likely to increase overhead costs due to overtime and other costs. Building up inventories all at once is very likely to be much more expensive than increasing the rate of production uniformly throughout the year. In the case, we assumed that there would not be an increase in overhead costs due to the additional production, but that is likely not to be true. In our opinion the hat trick is unethical unless there is a good reason for increasing production other than to artificially boost the current period’s net operating income. It is certainly unethical if the purpose is to fool users of financial reports such as owners and creditors or if the purpose is to meet targets so that bonuses will be paid to top managers. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 138



Managerial Accounting, 11th Edition



Case 3-35 (45 minutes)



1. Shaving 5% off the estimated direct labor-hours in the predetermined overhead rate will result in an artificially high overhead rate. The artificially high predetermined overhead rate is likely to result in overapplied overhead for the year. The cumulative effect of overapplying the overhead throughout the year is all recognized in December when the balance in the Manufacturing Overhead account is closed out to Cost of Goods Sold. If the balance were closed out every month or every quarter, this effect would be dissipated over the course of the year. 2. This question may generate lively debate. Where should Terri Ronsin’s loyalties lie? Is she working for the general manager of the division or for the corporate controller? Is there anything wrong with the “Christmas bonus”? How far should Terri go in bucking her boss on a new job? While individuals can certainly disagree about what Terri should do, some of the facts are indisputable. First, the practice of understating direct labor-hours results in artificially inflating the overhead rate. This has the effect of inflating the cost of goods sold figures in all months prior to December and overstating the costs of inventories. In December, the huge adjustment for overapplied overhead provides a big boost to net operating income. Therefore, the practice results in distortions in the pattern of net operating income over the year. In addition, since all of the adjustment is taken to Cost of Goods Sold, inventories are still overstated at year-end. This means, of course, that the net operating income for the entire year is also overstated. While Terri is in an extremely difficult position, her responsibilities under the IMA’s Standards of Ethical Conduct for Management Accountants seem to be clear. The Objectivity Standard states that “management accountants have a responsibility to disclose fully all relevant information that could reasonably be expected to influence an intended user’s understanding of the reports, comments, and recommendations presented.” In our opinion, Terri should discuss this situation with her immediate supervisor in the controller’s office at corporate headquarters. This step may bring her into direct conflict with the general manager of the division, so it would be a very difficult decision for her to make.
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Case 3-35 (continued)



In the actual situation that this case is based on, the corporate controller’s staff were aware of the general manager’s accounting tricks, but top management of the company supported the general manager because “he comes through with the results” and could be relied on to hit the annual profit targets for his division. Personally, we would be very uncomfortable supporting a manager who will resort to deliberate distortions to achieve “results.” If the manager will pull tricks in this area, what else might he be doing that is questionable or even perhaps illegal?
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Group Exercise 3-36



Student answers will depend on who they contact. For illustration purposes, we contacted the chief financial officer of Avianne Healthcare Products, a manufacturer of scented soaps and lotions, who provided us with the following information. 1. According to the CFO, the company uses process costing. 2. Overhead is assigned on the basis of direct labor-hours. The overhead rate is roughly $5 per direct labor-hour. 3. Product costs are used in making decisions. The costs of raw materials affect how much of each product is manufactured and each product’s selling price. According to the CFO, costs much be watched closely to maintain a successful business. 4. Production volume and costs should be carefully monitored to avoid wasteful excess inventory. Changes in sales should be monitored to determine the quantity of each product that needs to be produced. 5. The company has maintained the same cost system since it was started in 1979.
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Chapter 4 Systems Design: Process Costing Solutions to Questions 4-1 A process costing system should be used in situations where a homogeneous product is produced on a continuous basis. 4-2 1. Job-order costing and process costing have the same basic purposes—to assign materials, labor, and overhead cost to products and to provide a mechanism for computing unit product costs. 2. Both systems use the same basic manufacturing accounts. 3. Costs flow through the accounts in basically the same way in both systems. 4-3 Costs are accumulated by department in a process costing system. 4-4 In a process costing system, the activity performed in a department must be performed uniformly on all units moving through it and the output of the department must be homogeneous. 4-5 Cost accumulation is simpler under process costing because costs only need to be assigned to departments—not separate jobs. A company usually has a small number of processing departments, whereas a job-order costing system often must keep track of the costs of hundreds or even thousands of jobs. 4-6 In a process costing system, a Work in Process account is maintained for each separate processing department. 4-7



The journal entry would be: Work in Process, Firing ........ XXXX Work in Process, Mixing . XXXX



4-8 The costs that might be added in the Firing Department include: (1) costs transferred in from the Mixing Department; (2) materials costs added in the Firing Department; (3) labor costs added in the Firing Department; and (4) overhead costs added in the Firing Department. 4-9 Under the weighted-average method, equivalent units of production consist of units transferred to the next department (or to finished goods) during the period plus the equivalent units in the department’s ending work in process inventory. 4-10 A quantity schedule summarizes the physical flow of units through a department during a period. It serves several purposes. First, it provides information about activity in the department and also shows the stage of completion of any in-process units. Second, it provides data for computing the equivalent units and for preparing the other parts of the production report. 4-11 In process costing a unit of product accumulates cost in each department that it passes through, with the costs of one department added to the costs of the preceding department in a snowballing fashion. 4-12 The company will want to distinguish between the costs of the metals used to make the medallions, but the medals are otherwise identical and go through the same production processes. Thus, operation costing is ideally suited for the company’s needs. 4-13 Any company that manufactures products that have some common characteristics and some individual characteristics may want to use operation costing. Examples include textiles, shoes, electronic parts, and clothing.
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4-14 Under the FIFO method, units transferred out are divided into two parts. One part consists of the units in the beginning inventory. Only the work needed to complete these units is shown as part of the equivalent units for the current period. The other part of the units transferred out consists of the units started and completed during the current period; these units are shown as a separate amount in the equivalent units computation under the FIFO method. 4-15 Under the FIFO method, units transferred out are divided into two groups. The first group consists of units from the beginning work



in process inventory. The second group consists of units started and completed during the period. 4-16 The FIFO method is superior to the weighted-average method for cost control because current performance should be measured in relation to costs of the current period only, and the weighted-average method mixes these costs in with costs of the prior period. Thus, under the weighted-average method, the department’s apparent performance in the current period is influenced to some extent by what happened in a prior period.
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Exercise 4-1 (20 minutes) a. To record issuing raw materials for use in production: Work in Process—Molding Department ........ 23,000 Work in Process—Firing Department............ 8,000 Raw Materials......................................



31,000



b. To record direct labor costs incurred: Work in Process—Molding Department ........ Work in Process—Firing Department............ Wages Payable ....................................



12,000 7,000 19,000



c. To record applying manufacturing overhead: Work in Process—Molding Department ........ Work in Process—Firing Department............ Manufacturing Overhead ......................



25,000 37,000 62,000



d. To record transfer of unfired, molded bricks from the Molding Department to the Firing Department: Work in Process—Firing Department............ 57,000 Work in Process—Molding Department .. 57,000 e. To record transfer of finished bricks from the Firing Department to the finished bricks warehouse: Finished Goods .......................................... 103,000 Work in Process—Firing Department ..... 103,000 f. To record Cost of Goods Sold: Cost of Goods Sold..................................... Finished Goods ....................................



101,000 101,000
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Exercise 4-2 (10 minutes) Weighted-Average Method



Equivalent Units (EU) Materials Conversion



Units transferred out ....................... 190,000 Work in process, ending: 15,000 units × 80%...................... 12,000 15,000 units × 40%...................... Equivalent units .............................. 202,000



190,000



6,000 196,000
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Exercise 4-3 (10 minutes) FIFO Method



Equivalent Units (EU) Materials Conversion



Work in process, beginning: 30,000 units × 35%* .............................. 10,500 30,000 units × 70%* .............................. Started and completed during October** .... 160,000 Work in process, ending: 15,000 units × 80%................................ 12,000 15,000 units × 40%................................ Equivalent units ........................................ 182,500



21,000 160,000 6,000 187,000



* Work needed to complete these units. ** 175,000 units started – 15,000 units in ending work in process = 160,000 started and completed



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 4



147



Exercise 4-4 (15 minutes) Weighted-Average Method



Tons



1. Work in process, June 1 ................................................. Started into production during the month ........................ Total tons in process...................................................... Deduct work in process, June 30..................................... Completed and transferred out during the month .............



20,000 190,000 210,000 30,000 180,000



2. Tons to be accounted for: Work in process, June 1 (materials 90% complete, labor and overhead 80% complete) ........................... Started into production during the month...................... Total tons to be accounted for ........................................



20,000 190,000 210,000



Tons accounted for as follows: Transferred out during the month................................. Work in process, June 30 (materials 60% complete, labor and overhead 40% complete) ........................... Total tons accounted for ................................................



180,000 30,000 210,000
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Exercise 4-5 (15 minutes) FIFO Method 1. The number of tons completed and transferred out during the month is the same regardless of the costing method used. Thus, as in the similar exercise that is based on the weighted-average method, 180,000 tons would have been completed and transferred out. However, under the FIFO method we must break this down between the tons that were completed from the beginning inventory and the tons started and completed during the current period. This breakdown is shown in Part 2 below: 2. Tons to be accounted for: Work in process, June 1 (materials 90% complete; labor and overhead 80% complete) ........... 20,000 Started into production during the month ............... 190,000 Total tons to be accounted for ................................. 210,000 Tons accounted for as follows: Transferred out during the month: Tons from the beginning inventory ...................... 20,000 Tons started and completed during the month ..... 160,000 * Work in process, June 30 (materials 60% complete; labor and overhead 40% complete) ........... 30,000 Total tons accounted for.......................................... 210,000 * 190,000 tons started into production – 30,000 tons in ending work in process = 160,000 tons started and completed.
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Exercise 4-6 (15 minutes) Weighted-Average Method 1.



Materials



Work in process, May 1 ................... $ 18,000 Cost added during May.................... 238,900 Total cost (a).................................. $256,900 Equivalent units of production (b) .... Cost per equivalent unit (a) ÷ (b)..... 2.



35,000 $7.34



Labor



$ 5,500 80,300 $85,800 33,000 $2.60



Overhead



$ 27,500 401,500 $429,000 33,000 $13.00



Cost per EU for materials.......... $ 7.34 Cost per EU for labor................ 2.60 Cost per EU for overhead ......... 13.00 Total cost per EU ..................... $22.94
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Exercise 4-7 (20 minutes) Weighted-Average Method 1. Computation of the total cost per EU: Cost per EU for materials.......... $12.50 Cost per EU for labor................ 3.20 Cost per EU for overhead ......... 6.40 Total cost per EU ..................... $22.10 2. Computation of equivalent units in ending inventory: Units in ending inventory ............ Percentage completed ................ Equivalent units of production.....



Materials 3,000 80% 2,400



Labor



3,000 60% 1,800



Overhead 3,000 60% 1,800



3. Cost Reconciliation



Total Cost



Cost accounted for as follows: Transferred to the next department: 25,000 units at $22.10 per unit.................... $552,500 Work in process, ending: Materials, at $12.50 per EU .. 30,000 Labor, at $3.20 per EU ......... 5,760 Overhead, at $6.40 per EU ... 11,520 Total work in process.............. 47,280 Total cost accounted for ............ $599,780



Materials



Labor



Overhead



25,000 25,000 25,000 2,400



1,800



1,800
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Exercise 4-8 (10 minutes) FIFO Method 1.



Materials



Labor



Cost added during May (a) ............. $193,320 $62,000 Equivalent units of production (b) ... 27,000 25,000 Cost per equivalent unit (a) ÷ (b).... $7.16 $2.48 2. Cost per EU for materials...... Cost per EU for labor............ Cost per EU for overhead...... Total cost per EU .................



Overhead



$310,000 25,000 $12.40



$ 7.16 2.48 12.40 $22.04
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Exercise 4-9 (45 minutes) FIFO Method 1. Computation of the total cost per EU: Cost per EU for material ........... Cost per EU for conversion ....... Total cost per EU .....................



$25.40 18.20 $43.60



2. Computation of equivalent units in ending inventory: Units in ending inventory .......... Percentage completed .............. Equivalent units of production...



Materials 300 70% 210



Conversion 300 60 % 180



3. Computation of equivalent units required to complete the beginning inventory: Units in beginning inventory ..... Percentage uncompleted .......... Equivalent units of production...



Materials 400 20% 80



Conversion



4. Units transferred to the next department ............. Units from the beginning inventory...................... Units started and completed during the period .....



400 60 % 240



3,100 400 2,700
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Exercise 4-9 (continued) 5. Cost Reconciliation



Equivalent Units Total Cost Materials Conversion



Cost accounted for as follows: Transferred to the next department: From the beginning inventory: Cost in the beginning inventory.............................. $ 11,040 Cost to complete these units: Materials at $25.40 per EU ................................. 2,032 Conversion at $18.20 per EU .............................. 4,368 Total cost from beginning inventory .......................... 17,440 Units started and completed this month at $43.60 per unit ................................................................ 117,720 Total cost transferred to the next department............... 135,160 Work in process, ending: Materials at $25.40 per EU ....................................... 5,334 Conversion at $18.20 per EU .................................... 3,276 Total work in process, ending...................................... 8,610 Total cost accounted for.............................................. $143,770



80



2,700 210



240 2,700



180
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Exercise 4-10 (10 minutes) Work in Process—Cooking................................. Raw Materials Inventory ..............................



42,000



Work in Process—Cooking................................. Work in Process—Molding ................................. Wages Payable............................................



50,000 36,000



Work in Process—Cooking................................. Work in Process—Molding ................................. Manufacturing Overhead..............................



75,000 45,000



Work in Process—Molding ................................. Work in Process—Cooking............................



160,000



Finished Goods................................................. Work in Process—Molding ............................



240,000



42,000



86,000



120,000 160,000 240,000
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Exercise 4-11 (15 minutes) Weighted-Average Method



Quantity Schedule



Pounds to be accounted for: Work in process, July 1 (materials 100% complete, conversion 30% complete) .................................... 20,000 Started into production during July... 380,000 Total pounds to be accounted for ....... 400,000



Pounds accounted for as follows: Transferred to next department during July*................................. 375,000 Work in process, July 31 (materials 100% complete, conversion 60% complete) .................................... 25,000 Total pounds accounted for................ 400,000



Equivalent Units (EU) Materials Conversion 375,000



375,000



25,000 400,000



15,000 390,000



* 20,000 + 380,000 – 25,000 = 375,000
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Exercise 4-12 (15 minutes) FIFO Method



Quantity Schedule



Pounds to be accounted for: Work in process, July 1 (materials 100% complete, conversion 30% complete) ................. 20,000 Started into production during July ......................................... 380,000 Total pounds to be accounted for ... 400,000



Pounds accounted for as follows Transferred to next department: From the beginning inventory.... 20,000 Started and completed this month** ............................... 355,000 Work in process, July 31 (materials 100% complete, conversion 60% complete) ................. 25,000 Total pounds accounted for............ 400,000



Equivalent Units (EU) Materials Conversion 0



14,000 *



355,000



355,000



25,000 380,000



15,000 384,000



* Work required to complete these units: 20,000 pounds × (100% – 30%) = 14,000 pounds. ** 380,000 pounds started – 25,000 pounds in ending work in process inventory = 355,000 pounds started and completed this month.
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Exercise 4-13 (20 minutes) Weighted-Average Method 1. For the sake of brevity, only the portion of the quantity schedule from which the equivalent units are computed is shown below.



Units accounted for as follows: Transferred to the next process............. Work in process, May 31 (materials 100% complete, conversion 30% complete).......................................... Total units accounted for......................... 2.



Quantity Schedule



Equivalent Units (EU) Materials Conversion



175,000



175,000



175,000



10,000 185,000



10,000 185,000



3,000 178,000



Total Cost



Cost to be accounted for: Work in process, May 1.......................... $ 5,500 Cost added by the department ............... 406,000 Total cost to be accounted for (a) .............$411,500 Equivalent units (b).................................. Cost per equivalent unit (a) ÷ (b)..............



Materials $ 1,500 54,000 $55,500 185,000 $0.30 +



Conversion $ 4,000 352,000 $356,000 178,000 $2.00 =



Whole Unit



$2.30
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Exercise 4-14 (15 minutes) Weighted-Average Method



Total Cost



Cost accounted for as follows: Transferred to the next process (175,000 units × $2.30 per unit)........................................ $402,500 Work in process, May 31: Materials, at $0.30 per EU......... 3,000 Conversion, at $2.00 per EU...... 6,000 Total work in process .................. 9,000 Total cost accounted for ................ $411,500



Equivalent Units (EU) Materials Conversion



175,000 10,000



175,000 3,000
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Exercise 4-15 (20 minutes) FIFO Method 1. Quantity schedule and equivalent units:



Quantity Schedule



Units to be accounted for: Work in process, May 1 (materials 100% complete, conversion 40% complete)........................ 5,000 Started into production ......................................... 180,000 Total units to be accounted for ................................ 185,000



Units accounted for as follows: Transferred to the next process: From the beginning inventory ............................. 5,000 Started and completed this month**................... 170,000 Work in process, May 31 (materials 100% complete, conversion 30% complete)........................ 10,000 Total units accounted for......................................... 185,000



Equivalent Units (EU) Materials Conversion 0 170,000



3,000 * 170,000



10,000 180,000



3,000 176,000



* Work needed to complete the units in beginning inventory. ** 180,000 units started into production – 10,000 units in ending work in process = 170,000 units started and completed
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Exercise 4-15 (continued) 2.



Total Cost



Cost to be accounted for: Work in process, May 1......................... $ 5,500 Cost added by the department (a) ......... 406,000 Total cost to be accounted for.................. $411,500 Equivalent units (b)................................. Cost per equivalent unit (a) ÷ (b).............



Materials



Conversion



$54,000



$352,000



180,000 $0.30 +



Whole Unit



176,000 $2.00 = $2.30
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Exercise 4-16 (20 minutes) FIFO Method



Total Cost



Cost accounted for as follows: Transferred to the next process: From the beginning inventory: Cost in the beginning inventory..... $ 5,500 Cost to complete these units: Materials, at $0.30 per EU ........ 0 Conversion, at $2.00 per EU ..... 6,000 Total cost from beginning inventory.. 11,500 Units started and completed this month: 170,000 units × $2.30 per unit........................................ 391,000 Total cost transferred......................... 402,500 Work in process, May 31: Materials, at $0.30 per EU................ 3,000 Conversion, at $2.00 per EU............. 6,000 Total work in process ......................... 9,000 Total cost accounted for ....................... $411,500



Equivalent Units (EU) Materials Conversion



0



170,000 10,000



3,000



170,000



3,000
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Exercise 4-17 (20 minutes) Weighted-Average Method 1. Units to be accounted for: Work in process, beginning (materials 80% complete, labor and overhead 60% complete) ............................ Started into production............ Total units to be accounted for...



Quantity Schedule



5,000 45,000 50,000



Units accounted for as follows: Transferred to the next department ............................. 42,000 Work in process, ending (materials 75% complete, labor and overhead 50% complete) .................................. 8,000 Total units accounted for ........... 50,000



Equivalent Units (EU) Materials Labor Overhead 42,000



42,000



42,000



6,000 48,000



4,000 46,000



4,000 46,000
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Exercise 4-17 (continued) 2.



Total Cost



Materials



Labor



Cost to be accounted for: Work in process, beginning ......... $ 7,150 $ 4,320 $ 1,040 Cost added by the department .... 106,550 52,800 21,500 Total cost to be accounted for (a) .. $113,700 $57,120 $22,540 Equivalent units (b)....................... Cost per equivalent unit (a) ÷ (b)...



48,000 $1.19



46,000 $0.49 +



Overhead



Whole Unit



$ 1,790 32,250 $34,040 46,000 $0.74 =



$2.42
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Exercise 4-18 (20 minutes) FIFO Method 1. Units to be accounted for: Work in process, beginning (materials 80% complete, labor and overhead 60% complete) ............ Started into production.......................................... Total units accounted for .........................................



Units accounted for as follows: Transferred to the next department: From the beginning inventory.............................. Started and completed this month** ................... Work in process, ending (materials 75% complete, labor and overhead 50% complete) ..................... Total units accounted for .........................................



Quantity Schedule 5,000 45,000 50,000



Equivalent Units (EU) Materials Labor Overhead 5,000 37,000



1,000 * 2,000 * 37,000 37,000



2,000 * 37,000



8,000 50,000



6,000 44,000



4,000 43,000



4,000 43,000



* Work required to complete the beginning inventory. ** 45,000 units started into production – 8,000 units in ending work in process = 37,000 started and completed
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Exercise 4-18 (continued) 2.



Total Cost



Materials



Cost to be accounted for: Work in process, beginning .......... $ 7,150 Cost added during the month (a).. 106,550 $52,800 Total cost to be accounted for......... $113,700 Equivalent units (b)........................ Cost per equivalent unit (a) ÷ (b)....



44,000 $1.20 +



Labor



Overhead



$21,500



$32,250



43,000 $0.50 +



43,000 $0.75 =



Whole Unit



$2.45
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Problem 4-19 (45 minutes) Weighted-Average Method 1., 2., and 3.



Quantity Schedule and Equivalent Units Quantity Schedule



Units to be accounted for: Work in process, May 1 (materials 100% complete; labor and overhead 80% complete)........ 10,000 Started into production...................................... 100,000 Total units to be accounted for............................. 110,000



Equivalent Units (EU) Materials Labor Overhead



Units accounted for as follows: Transferred out ................................................ 95,000 95,000 Work in process, May 31 (materials 60% complete; labor and overhead 20% complete)........ 15,000 9,000 Total units accounted for ..................................... 110,000 104,000



95,000



95,000



3,000 98,000



3,000 98,000
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Problem 4-19 (continued)



Cost per Equivalent Unit Total Cost



Cost to be accounted for: Work in process, May 1 ............... $ 8,700 Cost added during the month ...... 245,300 Total cost to be accounted for (a)... $254,000 Equivalent units (b) ....................... Cost per equivalent unit (a) ÷ (b) ...



Materials



Labor



$ 1,500 $ 1,800 154,500 22,700 $156,000 $24,500 104,000 98,000 $1.50 + $0.25 +



Overhead



Whole Unit



$ 5,400 68,100 $73,500 98,000 $0.75 = $2.50



Cost Reconciliation Total Cost



Cost accounted for as follows: Transferred out: 95,000 units × $2.50 per unit ........................... $237,500 Work in process, May 31: Materials, at $1.50 per EU.......... 13,500 Labor, at $0.25 per EU .............. 750 Overhead, at $0.75 per EU......... 2,250 Total work in process ................... 16,500 Total cost accounted for ................. $254,000



Equivalent Units (EU) Materials Labor Overhead 95,000 9,000



95,000 3,000



95,000



3,000
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Problem 4-20 (45 minutes) FIFO Method 1. 2., and 3.



Quantity Schedule and Equivalent Units Quantity Schedule



Units to be accounted for: Work in process, July 1 (materials 100% complete; conversion 30% complete) ............ 10,000 Started into production.................................... 170,000 Total units to be accounted for........................... 180,000



Units accounted for as follows: Transferred to packaging: From the beginning inventory........................ 10,000 Started and completed this month** ............. 150,000 Work in process, July 31 (materials 100% complete; conversion 40% complete) ............ 20,000 Total units accounted for ................................... 180,000



Equivalent Units Materials Conversion 0 150,000



7,000* 150,000



20,000 170,000



8,000 165,000



* 10,000 × (100% – 30%) = 7,000 ** 170,000 units started into production – 20,000 units in ending work in process = 150,000 units started and completed
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Problem 4-20 (continued)



Cost per Equivalent Unit Total Cost



Cost to be accounted for: Work in process, July 1 ..................... $ 13,400 Cost added by the department (a) ..... 383,600 Total cost to be accounted for .............. $397,000 Equivalent units (b) ............................. Cost per equivalent unit (a) ÷ (b) .........



Materials



Conversion



$139,400



$244,200



170,000 $0.82 +



Whole Unit



165,000 $1.48 = $2.30
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Problem 4-20 (continued)



Cost Reconciliation Total Cost



Cost accounted for as follows: Transferred to packaging: From the beginning inventory: Cost in the beginning inventory........ $ 13,400 Cost to complete these units: Materials, at $0.82 per EU ........... 0 Conversion, at $1.48 per EU ........ 10,360 Total cost from beginning inventory..... 23,760 Started and completed this month: 150,000 units × $2.30 per unit ......... 345,000 Total cost transferred............................ 368,760 Work in process, July 31: Materials, at $0.82 per EU................... 16,400 Conversion, at $1.48 per EU................ 11,840 Total work in process ............................ 28,240 Total cost accounted for .......................... $397,000



Equivalent Units (EU) Materials Conversion



0



150,000 20,000



7,000 150,000



8,000



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 4



171



Problem 4-21 (45 minutes) Weighted-Average Method



Quantity Schedule and Equivalent Units



Units to be accounted for: Work in process, June 1 (materials 100% complete, conversion 75% complete) ........ Started into production................................ Total units to be accounted for.......................



Units accounted for as follows: Transferred to bottling: ............................... Work in process, June 30 (materials 100% complete, conversion 25% complete) ........ Total units accounted for ...............................



Quantity Schedule 20,000 180,000 200,000



Equivalent Units (EU) Materials Conversion 160,000



160,000



160,000



40,000 200,000



40,000 200,000



10,000 170,000



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 172



Managerial Accounting, 11th Edition



Problem 4-21 (continued)



Costs per Equivalent Unit Total Cost



Cost to be accounted for: Work in process, June 1 ............................ $ 50,000 Cost added during June............................. 573,500 Total cost to be accounted for (a)................. $623,500 Equivalent units (b) ..................................... Cost per equivalent unit (a) ÷ (b) .................



Materials $ 25,200 334,800 $360,000 200,000 $1.80 +



Whole Unit



Conversion $ 24,800 238,700 $263,500 170,000 $1.55



=



$3.35



Cost Reconciliation Total Cost



Cost accounted for as follows: Transferred to bottling: 160,000 units × $3.35 per unit................ $536,000 Work in process, June 30: Materials, at $1.80 per EU....................... 72,000 Conversion, at $1.55 per EU.................... 15,500 Total work in process ................................ 87,500 Total cost accounted for .............................. $623,500



Equivalent Units (EU) Materials Conversion 160,000 40,000



160,000 10,000
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Problem 4-22 (45 minutes) FIFO Method



Quantity Schedule and Equivalent Units



Units to be accounted for: Work in process, June 1 (materials 100% complete, conversion 75% complete) ........ Started into production................................ Total units to be accounted for.......................



Units accounted for as follows: Transferred to bottling: From the beginning inventory.................... Started and completed this month** ......... Work in process, June 30 (materials 100% complete, conversion 25% complete) ........ Total units accounted for ...............................



Quantity Schedule 20,000 180,000 200,000



Equivalent Units (EU) Materials Conversion 20,000 140,000



0 140,000



5,000 * 140,000



40,000 200,000



40,000 180,000



10,000 155,000



* 20,000 × (100% – 75%) = 5,000 ** 180,000 units started into production – 40,000 units in ending work in process = 140,000 units started and completed
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Problem 4-22 (continued)



Cost per Equivalent Unit Total Cost



Cost to be accounted for: Work in process, June 1 .......................... $ 50,000 Cost added during June (a) ..................... 573,500 Total cost to be accounted for .................... $623,500 Equivalent units (b) ................................... Cost per equivalent unit (a) ÷ (b) ...............



Materials



Conversion



$334,800



$238,700



180,000 $1.86 +



Whole Unit



155,000 $1.54 = $3.40
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Problem 4-22 (continued)



Cost Reconciliation Total Cost



Cost accounted for as follows: Transferred to bottling: From the beginning inventory: Cost in the beginning inventory.............. $ 50,000 Cost to complete these units: Materials, at $1.86 per EU.................. 0 Conversion, at $1.54 per EU............... 7,700 Total cost from beginning inventory........... 57,700 Units started and completed during June: 140,000 units × $3.40 per unit ............... 476,000 Total cost transferred to bottling .................. 533,700 Work in process, June 30: Materials, at $1.86 per EU......................... 74,400 Conversion, at $1.54 per EU...................... 15,400 Total work in process .................................. 89,800 Total cost accounted for ................................ $623,500



Equivalent Units (EU) Materials Conversion



0



140,000 40,000



5,000 140,000



10,000
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Problem 4-23 (45 minutes) Weighted-Average Method 1. A completed production report follows:



Quantity Schedule and Equivalent Units



Pounds to be accounted for: Work in process, May 1 (materials 100% complete, labor and overhead 1/3 complete)............. Started into production ........................................ Total pounds to be accounted for ............................



Pounds accounted for as follows: Transferred to mixing .......................................... Work in process, May 31 (materials 100% complete, labor and overhead 2/3 complete)............. Total pounds accounted for.....................................



Quantity Schedule 18,000 167,000 185,000



Equivalent Units (EU) Labor & Materials Overhead 170,000



170,000



170,000



15,000 185,000



15,000 185,000



10,000 180,000
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Problem 4-23 (continued)



Costs per Equivalent Unit Total Cost



Cost to be accounted for: Work in process, May 1 ........................... $ 21,800 Cost added during May............................ 360,200 Total cost to be accounted for (a)............... $382,000 Equivalent units (b) ................................... Cost per equivalent unit (a) ÷ (b) ...............



Materials



Labor & Overhead



Whole Unit



$ 14,600 $ 7,200 133,400 226,800 $148,000 $234,000 185,000 180,000 $0.80 + $1.30 = $2.10



Cost Reconciliation Total Cost



Cost accounted for as follows: Transferred to mixing: 170,000 units × $2.10 per unit...................................... $357,000 Work in process, May 31: Materials, at $0.80 per EU .................... 12,000 Labor and overhead, at $1.30 per EU .... 13,000 Total work in process.............................. 25,000 Total cost accounted for ............................ $382,000



Equivalent Units (EU) Labor & OverMaterials head 170,000 15,000



170,000 10,000
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Problem 4-23 (continued) 2. The weighted-average method mixes costs of the prior period with current period costs. Thus, under the weighted-average method, unit costs are influenced to some extent by what happened in a prior period. This problem becomes particularly significant when attempting to measure performance in the current period. Good cost control in the current period might be concealed to some degree by the unit costs that have been brought forward in the beginning inventory. The reverse could also be true in that poor cost control might be concealed by the costs of the prior period that have been brought forward and added in with current period costs.
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Problem 4-24 (45 minutes) FIFO Method The completed production report follows:



Quantity Schedule and Equivalent Units Quantity Schedule



Gallons to be accounted for: Work in process, April 1 (materials 100% complete, conversion 80% complete) .................... 10,000 Started into production...................................... 140,000 Total gallons to be accounted for.......................... 150,000



Gallons accounted for as follows: Transferred to mixing: From the beginning inventory.......................... 10,000 Started and completed this month** ............... 110,000 Work in process, April 30 (materials 100% complete, conversion 60% complete) .............. 30,000 Total gallons accounted for .................................. 150,000



Equivalent Units (EU) Materials Conversion 0 110,000



2,000 110,000



30,000 140,000



18,000 130,000



*



* Work required to complete units in beginning inventory ** 140,000 units started – 30,000 units in ending work in process = 110,000 started and completed
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Problem 4-24 (continued)



Costs per Equivalent Unit Total Cost



Cost to be accounted for: Work in process, April 1 ................. $ 39,000 Cost added during April (a)............. 571,000 Total cost to be accounted for ........... $610,000 Equivalent units (b) .......................... Cost per equivalent unit (a) ÷ (b) ......



Materials



Conversion



$259,000



$312,000



140,000 $1.85 +



Whole Unit



130,000 $2.40 = $4.25
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Problem 4-24 (continued)



Cost Reconciliation



Cost accounted for as follows: Transferred to Mixing: From the beginning inventory: Cost in the beginning inventory.................... Cost to complete these units: Materials, at $1.85 per EU....................... Conversion, at $2.40 per EU ................... Total cost from beginning inventory................. Gallons started and completed during April: 110,000 × $4.25 per unit ............................. Total cost transferred to Mixing.......................... Work in process, April 30: Materials, at $1.85 per EU............................... Conversion, at $2.40 per EU............................ Total work in process ........................................ Total cost accounted for ......................................



Total Cost



Equivalent Units (EU) Materials Conversion



$ 39,000 0 4,800 43,800



0



467,500 110,000 511,300 55,500 43,200 98,700 $610,000



30,000



2,000 110,000



18,000
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Problem 4-25 (30 minutes) Weighted-Average Method 1. The equivalent units for the month would be:



Units accounted for as follows: Transferred to next department................. Work in process, April 30 (materials 75% complete, conversion 60% complete) ...... Total units accounted for.............................



Quantity Schedule



Equivalent Units (EU) Materials Conversion



190,000



190,000



190,000



40,000 230,000



30,000 220,000



24,000 214,000



2.



Total Cost



Work in process, April 1................................ $ 98,000 Cost added during the month........................ 827,000 Total cost (a)............................................... $925,000 Equivalent units (b)...................................... Cost per equivalent unit (a) ÷ (b).................. 3.



Materials



$ 67,800 579,000 $646,800 220,000 $2.94 +



Conversion $ 30,200 248,000 $278,200 214,000 $1.30



Whole Unit



= $4.24



Total units transferred................................... 190,000 Less units in the beginning inventory.............. 30,000 Units started and completed during April ........ 160,000



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 4



183



Problem 4-25 (continued) 4. No, the manager should not be rewarded for good cost control. The Mixing Department’s low unit cost for April occurred because the costs of the prior month have been averaged in with April’s costs. This is a major criticism of the weighted-average method in that the costs computed for product costing purposes can’t be used to evaluate cost control or to measure performance for the current period.
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Problem 4-26 (90 minutes) Weighted-Average Method 1. a. Work in Process—Refining Department.......... Work in Process—Blending Department ......... Raw Materials.........................................



495,000 115,000



b. Work in Process—Refining Department.......... Work in Process—Blending Department ......... Salaries and Wages Payable ....................



72,000 18,000



c. Manufacturing Overhead .............................. Accounts Payable....................................



225,000



d. Work in Process—Refining Department.......... Manufacturing Overhead .........................



181,000



d. Work in Process—Blending Department ......... Manufacturing Overhead .........................



42,000



e. Work in Process—Blending Department ......... Work in Process—Refining Department.....



740,000



f. Finished Goods ............................................ Work in Process—Blending Department ....



950,000



610,000



90,000 225,000 181,000 42,000 740,000 950,000



g. Accounts Receivable..................................... 1,500,000 Sales ..................................................... 1,500,000 Cost of Goods Sold....................................... Finished Goods .......................................



900,000



900,000
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Problem 4-26 (continued) 2. (g)



Accounts Receivable 1,500,000



Bal. (a) (b) (d) Bal.



Work in Process Refining Department 38,000 740,000 495,000 72,000 181,000 46,000



Bal. (f) Bal.



Finished Goods 20,000 900,000 950,000 70,000 Accounts Payable 225,000 Sales 1,500,000



(e)



(g)



Bal. Bal.



Raw Materials 618,000 610,000 8,000



Bal. (a) (b) (d) (e) Bal.



Work in Process Blending Department 65,000 950,000 115,000 18,000 42,000 740,000 30,000



(f)



Manufacturing Overhead (c) 225,000 223,000 (d) Bal. 2,000 Salaries and Wages Payable 90,000 (b)



(c)



(g)



(a)



(g)



Cost of Goods Sold 900,000



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 186



Managerial Accounting, 11th Edition



Problem 4-26 (continued) 3. The production report for the refining department follows:



Quantity Schedule and Equivalent Units



Gallons to be accounted for: Work in process, March 1 (materials 100% complete, labor and overhead 90% complete) ............ Started into production.......................................... Total gallons to be accounted for..............................



Gallons accounted for as follows: Transferred to blending* Work in process, March 31 (materials 75% complete, labor and overhead 25% complete) ............ Total gallons accounted for ......................................



Quantity Schedule 20,000 390,000 410,000



Equivalent Units (EU) Materials Labor Overhead 370,000



370,000



370,000



370,000



40,000 410,000



30,000 400,000



10,000 380,000



10,000 380,000



* 410,000 gallons – 40,000 gallons = 370,000 gallons
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Problem 4-26 (continued)



Costs per Equivalent Unit Total Cost



Cost to be accounted for: Work in process, March 1 ................. $ 38,000 Cost added during March.................. 748,000 Total cost to be accounted for (a)........ $786,000 Equivalent units (b) ............................ Cost per equivalent unit (a) ÷ (b) ........



Materials



Labor



Overhead



Whole Unit



$ 25,000 $ 4,000 $ 9,000 495,000 72,000 181,000 $520,000 $76,000 $190,000 400,000 380,000 380,000 $1.30 + $0.20 + $0.50 = $2.00



Cost Reconciliation Total Cost



Cost accounted for as follows: Transferred to blending: 370,000 gallons × $2.00 per gallon ............. $740,000 Work in process, March 31: Materials, at $1.30 per EU.............. 39,000 Labor, at $0.20 per EU .................. 2,000 Overhead, at $0.50 per EU............. 5,000 Total work in process ....................... 46,000 Total cost accounted for ..................... $786,000



Equivalent Units (EU) Materials Labor Overhead 370,000 30,000



370,000 10,000



370,000



10,000
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Problem 4-27 (60 minutes) Weighted-Average Method 1. The equivalent units would be:



Materials



Units completed during the year......... 900,000 Work in process, Dec. 31: 300,000 units × 100% .................... 300,000 300,000 units × 50%...................... Total equivalent units (a)................... 1,200,000



Labor



Overhead



150,000 1,050,000



150,000 1,050,000



900,000



900,000



The costs per equivalent unit would be:



Materials



Labor



Overhead



Whole Unit



Work in process, January 1 ................ $ 200,000 $ 315,000 $ 189,000 * Cost added during the year................ 1,300,000 1,995,000 1,197,000 ** Total costs (b) .................................. $1,500,000 $2,310,000 $1,386,000 Cost per equivalent unit (b) ÷ (a)....... $1.25 + $2.20 + $1.32 = $4.77 * 60% × $315,000 = $189,000 ** 60% × $1,995,000 = $1,197,000
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Problem 4-27 (continued) 2. The amount of cost that should be assigned to the ending inventories is:



Work in process: Materials: 300,000 units × $1.25 per unit ......... Labor: 150,000 EU × $2.20 per unit................. Overhead: 150,000 EU × $1.32 per unit ........... Finished goods: 200,000 units × $4.77 per unit... Total cost to be assigned to inventories ..............



Work in Process



Finished Goods



$375,000 330,000 198,000 $903,000



$ 375,000 330,000 198,000 $954,000 954,000 $954,000 $1,857,000



Work in Process



Finished Goods



Total



3. The necessary adjustments would be:



Total



Cost to be assigned to inventories (above) .......... $903,000 $ 954,000 $1,857,000 Year-end balances in the accounts ..................... 660,960 1,009,800 1,670,760 Difference ........................................................ $242,040 $ (55,800) $ 186,240 Work in Process Inventory .................... Finished Goods Inventory ................ Cost of Goods Sold..........................



242,040



55,800 186,240
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Problem 4-27 (continued) 4. The simplest computation of the cost of goods sold would be: Beginning finished goods inventory......................... 0 Units completed during the year............................. 900,000 Units available for sale........................................... 900,000 Less units in ending finished goods inventory .......... 200,000 Units sold during the year ...................................... 700,000 Cost per equivalent unit (from part 1)..................... × $4.77 Cost of goods sold................................................. $3,339,000 Alternative computation: Total manufacturing cost incurred: Materials (part 1)................................................ Labor (part 1) .................................................... Overhead (part 1)............................................... Total manufacturing cost ....................................... Less cost assigned to inventories (part 2)................ Cost of goods sold.................................................



$1,500,000 2,310,000 1,386,000 5,196,000 1,857,000 $3,339,000
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Problem 4-28 (90 minutes) Weighted-Average Method 1. a. Work in Process—Cooking Department ....... Work in Process—Bottling Department........ Raw Materials......................................



570,000 130,000



b. Work in Process—Cooking Department ....... Work in Process—Bottling Department........ Salaries and Wages Payable .................



100,000 80,000



c. Manufacturing Overhead ........................... Accounts Payable.................................



400,000



d. Work in Process—Cooking Department ....... Work in Process—Bottling Department........ Manufacturing Overhead ......................



235,000 158,000



e. Work in Process—Bottling Department........ Work in Process—Cooking Department ..



900,000



f. Finished Goods ......................................... 1,300,000 Work in Process—Bottling Department... g. Accounts Receivable.................................. 2,000,000 Sales .................................................. Cost of Goods Sold.................................... 1,250,000 Finished Goods ....................................



700,000



180,000 400,000



393,000 900,000 1,300,000 2,000,000 1,250,000
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Problem 4-28 (continued) 2. (g)



Accounts Receivable 2,000,000



Bal. (a) (b) (d) Bal.



Work in Process Cooking Department 61,000 900,000 570,000 100,000 235,000 66,000



Bal. (f) Bal.



Finished Goods 45,000 1,250,000 1,300,000 95,000 Accounts Payable 400,000 Sales 2,000,000



(e)



(g)



Bal. Bal.



Raw Materials 710,000 700,000 10,000



Bal. (a) (b) (d) (e) Bal.



Work in Process Bottling Department 85,000 1,300,000 130,000 80,000 158,000 900,000 53,000



(f)



Manufacturing Overhead (c) 400,000 393,000 (d) Bal. 7,000 Salaries and Wages Payable 180,000 (b)



(c)



(g)



(a)



(g)



Cost of Goods Sold 1,250,000
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Problem 4-28 (continued) 3. The production report for the cooking department follows:



Quantity Schedule and Equivalent Units Quantity Schedule



Quarts to be accounted for: Work in process, May 1 (materials 60% complete, labor and overhead 30% complete) .......... 70,000 Started into production*...................................... 380,000 Total quarts accounted for ..................................... 450,000



Quarts accounted for as follows: Transferred to bottling: ....................................... 400,000 Work in process, May 31 (materials 70% complete, labor and overhead 40% complete) .......... 50,000 Total quarts accounted for ..................................... 450,000



Equivalent Units (EU) Materials Labor Overhead 400,000 400,000



400,000



35,000 20,000 435,000 420,000



20,000 420,000



* (400,000 + 50,000) – 70,000 = 380,000
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Problem 4-28 (continued)



Costs per Equivalent Unit Total Cost



Materials



Total Cost



Equivalent Units (EU) Materials Labor Overhead



Labor



Overhead



Whole Unit



Cost to be accounted for: Work in process, May 1 ................... $ 61,000 $ 39,000 $ 5,000 $ 17,000 Cost added during May.................... 905,000 570,000 100,000 235,000 Total cost to be accounted for (a)....... $966,000 $609,000 $105,000 $252,000 Equivalent units (b) ........................... 435,000 420,000 420,000 Cost per equivalent unit (a) ÷ (b) ....... $1.40 + $0.25 + $0.60 = $2.25



Cost Reconciliation



Cost accounted for as follows: Transferred to bottling: 400,000 quarts @ $2.25 per quart............. $900,000 Work in process, May 31: Materials @ $1.40 per EU ............ 49,000 Labor @ $0.25 per EU ................. 5,000 Overhead @ $0.60 per EU ........... 12,000 Total work in process ..................... 66,000 Total cost accounted for ................... $966,000



400,000 400,000 35,000



20,000



400,000



20,000
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Case 4-29 (90 minutes) • This case is difficult—particularly part 3, which requires analytical skills. • Since there are no beginning inventories, it makes no difference whether the weighted-average or FIFO method is used by the company. You may choose to assign the problem specifying that the FIFO method be used rather than the weighted-average method. 1. The computation of the cost of goods sold follows:



Estimated completion ................ Computation of equivalent units: Completed and transferred out ... Work in process, ending: Transferred in, 10,000 units × 100% .............. Conversion, 10,000 units × 30% ................ Total equivalent units ................



Transferred In



Conversion



200,000



200,000



100%



30%



10,000 210,000



3,000 203,000



Transferred In



Conversion



Cost to be accounted for: Work in process ...................... 0 0 Cost added during the month... $39,375,000 $20,807,500 Total cost to be accounted for (a) ......................................... $39,375,000 $20,807,500 Equivalent units (above) (b) ....... 210,000 203,000 Cost per equivalent unit, (a) ÷ (b)......................................... $187.50 + $102.50



Whole Unit



= $290.00



Cost of goods sold = 200,000 units × $290 per unit = $58,000,000
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Case 4-29 (continued) 2. The estimate of the percentage completion of ending work in process inventories affects the unit costs of finished goods and therefore of the cost of goods sold. Gary Stevens would like the estimated percentage completion figures to be increased for the ending work in process. The higher the percentage of completion of ending work in process, the higher the equivalent units for the period and the lower the unit costs. 3. Increasing the percentage of completion can increase net operating income by reducing the cost of goods sold. To increase net operating income by $200,000, the cost of goods sold would have to be decreased by $200,000 from $58,000,000 down to $57,800,000. The percentage of completion, X, affects the cost of goods sold by its effect on the unit cost, which can be determined as follows: Unit cost = $187.50 +



$20,807,500 200,000+10,000X



And the cost of goods sold can be computed as follows: Cost of goods sold = 200,000 × Unit cost Since cost of goods sold must be reduced down to $57,800,000, the unit cost must be $289.00 ($57,800,000 ÷ 200,000 units). Thus, the required percentage completion, X, to obtain the $200,000 reduction in cost of goods sold can be found by solving the following equation:



$187.50 +



$20,807,500 = $289.00 200,000 + 10,000X
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Case 4-29 (continued)



$20,807,500 = $289.00 - $187.50 200,000 + 10,000X $20,807,500 = $101.50 200,000 + 10,000X 200,000 + 10,000X 1 = $20,807,500 $101.50 200,000 + 10,000X =



$20,807,500 $101.50



200,000 + 10,000X = 205,000 10,000X = 205,000 - 200,000 10,000X = 5,000 X=



5,000 = 50% 10,000



Thus, changing the percentage completion to 50% will decrease cost of goods sold and increase net operating income by $200,000 as verified on the next page.
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Case 4-29 (continued)



3. (continued) Estimated completion ................................ Computation of equivalent units: Completed and transferred out ................ Work in process, ending: ......................... Transferred in, 10,000 units × 100% ..... Conversion, 10,000 units × 50% ........... Total equivalent units ..............................



Transferred In 100%



200,000 10,000 210,000



Transferred In



Cost to be accounted for: Work in process ...................................... 0 Cost added during the month................... $39,375,000 Total cost to be accounted for (a)............... $39,375,000 Equivalent units (above) (b) ....................... 210,000 Cost per equivalent unit, (a) ÷ (b) .............. $187.50



Conversion



50%



200,000 5,000 205,000



Conversion



Whole Unit



0 $20,807,500 $20,807,500 205,000 + $101.50 =$289.00



Cost of goods sold = 200,000 units × $289 per unit = $57,800,000
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Case 4-29 (continued)



3. (continued) The following is an alternative approach to solving this problem: o The additional income needed = $200,000 ÷ 200,000 units = $1 per unit o The cost transferred in cannot be changed, so the conversion cost must be reduced from $102.50 to $101.50 per EU. o Therefore, the equivalent units for conversion need to be: $20,807,500 ÷ $101.50 per EU = 205,000 EUs. o 205,000 EUs – 200,000 units transferred out = 5,000 EU in WIP o 5,000 EU ÷ 10,000 units in WIP = 50% complete
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Case 4-29 (continued)



4. Mary is in a very difficult position. Collaborating with Gary Stevens in subverting the integrity of the accounting system is unethical by almost any standard. To put the situation in its starkest light, Stevens is suggesting that the production managers lie to get their bonus. Having said that, the peer pressure to go along in this situation may be intense. It is difficult on a personal level to ignore such peer pressure. Moreover, Mary probably prefers not to risk alienating people she might need to rely on in the future. On the other hand, Mary should be careful not to accept at face value Gary Stevens’ assertion that all of the other managers are “doing as much as they can to pull this bonus out of the hat.” Those who engage in unethical or illegal acts often rationalize their own behavior by exaggerating the extent to which others engage in the same kind of behavior. Other managers may actually be very uncomfortable “pulling strings” to make the target profit for the year. From a broader perspective, if the net profits reported by the managers in a division cannot be trusted, then the company would be foolish to base bonuses on the net profit figures. A bonus system based on divisional net profits presupposes the integrity of the accounting system. However, the company should perhaps reconsider how it determines the bonus. It is quite common for companies to pay an “all or nothing” bonus contingent on making a particular target. This inevitably creates powerful incentives to bend the rules when the target has not quite been attained. It might be better to have a bonus without this “all or nothing” feature. For example, managers could be paid a bonus of x% of profits above target profits rather than a bonus that is a preset percentage of their base salary. Under such a policy, the effect of adding that last dollar of profits that just pushes the divisional net profits over the target profit will add a few pennies to the manager’s compensation rather than thousands of dollars. Therefore, the incentives to misstate the net operating income are reduced. Why tempt people unnecessarily?
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Case 4-30 (45 minutes)



Weighted-Average Method 1. The production report follows:



Quantity Schedule and Equivalent Units



Units to be accounted for: Work in process, April 1 (materials 100% complete, conversion 60% complete) ...... Received from the preceding department ... Total units accounted for .............................



Units accounted for as follows: Transferred to finished goods .................... Work in process, April 30 (materials 0% complete, conversion 35% complete) ...... Total units accounted for .............................



Quantity Schedule 450 1,950 2,400



Equivalent Units (EU) Transferred Materials Conversion In 1,800



1,800



1,800



1,800



600 2,400



600 2,400



0 1,800



210 2,010
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Case 4-30 (continued)



Costs per Equivalent Unit Total Cost



Cost to be accounted for: Work in process, April 1 .............. $ 8,208 Cost transferred in or added........ 38,070 Total cost to be accounted for (a) .. $46,278 Equivalent units (b)....................... Cost per equivalent unit (a) ÷ (b)...



Transferred In $ 4,068 17,940 $22,008 2,400 $9.17



Materials



+



$1,980 6,210 $8,190 1,800 $4.55 +



Conversion $ 2,160 13,920 $16,080 2,010 $8.00



Whole Unit



= $21.72



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 4



203



Case 4-30 (continued)



Cost Reconciliation Total Cost



Cost accounted for as follows: Transferred to finished goods: 1,800 units × $21.72 per unit ................ $39,096 Work in process, April 30: Transferred in cost, at $9.17 per EU ....... 5,502 Materials, at $4.55 per EU ..................... 0 Conversion, at $8.00 per EU .................. 1,680 Total work in process............................... 7,182 Total cost accounted for ............................. $46,278



Equivalent Units (EU) Transferred In Materials Conversion 1,800 600



1,800 0



1,800



210



2. The unit cost figure in the report prepared by the new assistant controller is high because none of the cost incurred during the month was assigned to the units in the ending work in process inventory.
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Case 4-31 (60 minutes)



1. The production report follows:



Quantity Schedule and Equivalent Units



Units to be accounted for: Work in process, April 1 (materials 100% complete, conversion 60% complete) .......... Received from the preceding dept. Total units to be accounted for.........................



Units accounted for as follows: Transferred to finished goods: From the beginning inventory...................... Received and completed this month** ......... Work in process, April 30 (materials 0% complete, conversion 35% complete) .......... Total units accounted for .................................



Quantity Schedule 450 1,950 2,400



Equivalent Units (EU) Transferred In Materials Conversion 450 1,350 600 2,400



1,350



0 1,350



180* 1,350



600 1,950



0 1,350



210 1,740



* 450 × (100% – 60%) = 180 ** 1,950 units – 600 units = 1,350 units
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Case 4-31 (continued)



Costs per Equivalent Unit Total Cost



Cost to be accounted for: Work in process, April 1 .................. $ 8,208 Cost transferred in or added (a)....... 38,070 Total cost to be accounted for ............ $46,278 Equivalent units (b) ........................... Cost per equivalent unit (a) ÷ (b) .......



Transferred In



Materials



Conversion



$17,940



$6,210



$13,920



1,950 $9.20



+



1,350 $4.60 +



1,740 $8.00



Whole Unit



= $21.80
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Case 4-31 (continued)



Cost Reconciliation Total Cost



Cost accounted for as follows: Transferred to finished goods: From the beginning inventory: Cost in the beginning inventory..... $ 8,208 Cost to complete these units: Conversion, at $8 per EU ........... 1,440 Total cost from beginning inventory.. 9,648 Units started and completed: 1,350 units × $21.80 per unit ................. 29,430 Total cost transferred to finished goods............................................. 39,078 Work in process, April 30: Transferred in, at $9.20 per EU ........ 5,520 Materials, at $4.60 per EU................ 0 Conversion, at $8.00 per EU............. 1,680 Total work in process ......................... 7,200 Total cost accounted for ....................... $46,278



Equivalent Units (EU) Transferred In Materials Conversion



180 1,350



600



1,350



0



1,350



210
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Case 4-31 (continued)



2. The effects of the cost-cutting will tend to show up more under the FIFO method. The reason is that the FIFO method keeps the costs of the current period separate from the costs of prior periods. Thus, under the FIFO method, management will be able to see the effect of price increases on unit costs without any distorting influence from what has happened in the past. Under the weighted-average method, however, costs carried over from the prior period are averaged in with costs of the current period, which will tend to reduce somewhat the impact of increased materials prices on current period unit costs.
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Group Exercise 4-32



The answer to this exercise will depend on the industry that the students select to study.
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Chapter 5 Cost Behavior: Analysis and Use Solutions to Questions 5-1 a. Variable cost: A variable cost remains constant on a per unit basis, but changes in total in direct relation to changes in volume. b. Fixed cost: A fixed cost remains constant in total amount, but changes, if expressed on a per unit basis, inversely with changes in volume. c. Mixed cost: A mixed cost contains both variable and fixed cost elements. 5-2 a. Unit fixed costs decrease as volume increases. b. Unit variable costs remain constant as volume increases. c. Total fixed costs remain constant as volume increases. d. Total variable costs increase as volume increases. 5-3 a. Cost behavior: Cost behavior refers to the way in which costs change in response to changes in a measure of activity such as sales volume, production volume, or orders processed. b. Relevant range: The relevant range is the range of activity within which assumptions about variable and fixed cost behavior are valid. 5-4 An activity base is a measure of whatever causes the incurrence of a variable cost. Examples of activity bases include units produced, units sold, letters typed, beds in a hospital, meals served in a cafe, service calls made, etc. 5-5 a. Variable cost: A variable cost remains constant on a per unit basis, but increases or



decreases in total in direct relation to changes in activity. b. Mixed cost: A mixed cost is a cost that contains both variable and fixed cost elements. c. Step-variable cost: A step-variable cost is a cost that is incurred in large chunks, and which increases or decreases only in response to fairly wide changes in activity.



Mixed Cost Variable Cost



Cost



Step-Variable Cost



Activity



5-6 The linear assumption is reasonably valid providing that the cost formula is used only within the relevant range. 5-7 A discretionary fixed cost has a fairly short planning horizon—usually a year. Such costs arise from annual decisions by management to spend in certain fixed cost areas, such as advertising, research, and management development. A committed fixed cost has a long planning horizon—generally many years. Such costs relate to a company’s investment in facilities, equipment, and basic organization. Once such costs have been incurred, a company becomes “locked in” for many years.
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5-8 a. Committed b. Discretionary c. Discretionary



d. Committed e. Committed f. Discretionary



5-9 Yes. As the anticipated level of activity changes, the level of fixed costs needed to support operations will also change. Most fixed costs are adjusted upward and downward in large steps, rather than being absolutely fixed at one level for all ranges of activity. 5-10 The high-low method uses only two points to determine a cost formula. These two points are likely to be less than typical since they represent extremes of activity. 5-11 A mixed cost can be expressed in formula form as Y = a + bX. In cost analysis, the “a” term represents the fixed cost element, and the “b” term represents the variable cost element per unit of activity. 5-12 The term “least-squares regression” means that the sum of the squares of the deviations from the plotted points on a graph to the



regression line is smaller than could be obtained from any other line that could be fitted to the data. 5-13 Ordinary single least-squares regression analysis is used when a variable cost is a function of only a single factor. If a cost is a function of more than one factor, multiple regression analysis should be used to analyze the behavior of the cost. 5-14 The contribution approach income statement organizes costs by behavior, first deducting variable expenses to obtain contribution margin, and then deducting fixed expenses to obtain net operating income. The traditional approach organizes costs by function, such as production, selling, and administration. Within a functional area, fixed and variable costs are intermingled. 5-15 The contribution margin is total sales revenue less total variable expenses.
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Exercise 5-1 (15 minutes) 1.



Cups of Coffee Served in a Week 2,000 2,100 2,200



Fixed cost.................................... $1,200 Variable cost................................ 440 Total cost .................................... $1,640 Cost per cup of coffee served *..... $0.820



$1,200 462 $1,662 $0.791



$1,200 484 $1,684 $0.765



* Total cost ÷ cups of coffee served in a week 2. The average cost of a cup of coffee declines as the number of cups of coffee served increases because the fixed cost is spread over more cups of coffee.
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Exercise 5-2 (45 minutes) 1.



High activity level (June) ....... Low activity level (July) ......... Change ................................



Units Shipped Shipping Expense 8 2 6



$2,700 1,200 $1,500



Variable cost element: Change in expense $1,500 = =$250 per unit. Change in activity 6 units



Fixed cost element: Shipping expense at high activity level ........................ Less variable cost element ($250 per unit × 8 units) .... Total fixed cost .........................................................



$2,700 2,000 $ 700



The cost formula is $700 per month plus $250 per unit shipped or Y = $700 + $250X, where X is the number of units shipped. 2. a. See the scattergraph on the following page. b. (Note: Students’ answers will vary due to the imprecision of this method of estimating variable and fixed costs.) Total cost at 5 units shipped per month [a point falling on the regression line in (a)] ........................... Less fixed cost element (intersection of the Y axis) .... Variable cost element ..............................................



$2,000 1,000 $1,000



$1,000 ÷ 5 units = $200 per unit. The cost formula is $1,000 per month plus $200 per unit shipped or Y = $1,000 + $200X. where X is the number of units shipped.
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Exercise 5-2 (continued) 2. a. The scattergraph would be:



$3,000



Y



Shipping Expense



$2,500 $2,000 $1,500 $1,000 $500 X



$0 0



2



4



6



8



10



Units Shipped



3. The cost of shipping units is likely to depend on the weight and volume of the units and the distance traveled as well as on the number of units shipped. In addition, higher cost shipping might be necessary in some situations to meet a deadline.
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Exercise 5-3 (30 minutes) 1.



Month



January February March April May June July



Units Shipped (X) 3 6 4 5 7 8 2



Shipping Expense (Y) $1,800 $2,300 $1,700 $2,000 $2,300 $2,700 $1,200



Statistical software or a spreadsheet application such as Excel can be used to compute the slope and intercept of the least-squares regression line for the above data. The results are: Intercept (fixed cost) ................. Slope (variable cost per unit) ...... R2 .............................................



$911 $218 0.91



Therefore, the cost formula is $911 per month plus $218 per unit shipped or Y = $911 + $218X. Note that the R2 is 0.91, which means that 91% of the variation in shipping costs is explained by the number of units shipped. This is a very high R2 and indicates a good fit. 2. Quick-and-dirty scattergraph method ....... High-low method ................................... Least-squares regression method ............



Variable Cost per Unit $200 $250 $218



Fixed Cost per Month $1,000 $700 $911



Note that the high-low method gives estimates that are quite different from the estimates provided by least-squares regression.
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Exercise 5-4 (20 minutes) 1. High activity level (August) ... Low activity level (October) .. Change ...............................



OccupancyDays 2,406 124 2,282



Electrical Costs $5,148 1,588 $3,560



Variable cost = Change in cost ÷ Change in activity = $3,560 ÷ 2,282 occupancy-days = $1.56 per occupancy-day Total cost (August) ..................................................... $5,148 Variable cost element ($1.56 per occupancy-day × 2,406 occupancy-days) ... 3,753 Fixed cost element ...................................................... $1,395 2. Electrical costs may reflect seasonal factors other than the just the variation in occupancy days. For example, common areas such as the reception area must be lighted for longer periods during the winter than in the summer. This will result in seasonal fluctuations in the fixed electrical costs. Additionally, the fixed costs will be affected by the number of days in a month. In other words, costs like the costs of lighting common areas are variable with respect to the number of days in the month, but are fixed with respect to how many rooms are occupied during the month. Other, less systematic, factors may also affect electrical costs such as the frugality of individual guests. Some guests will turn off lights when they leave a room. Others will not.
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Exercise 5-5 (20 minutes) 1.



THE ALPINE HOUSE, INC. Income Statement—Ski Department For the Quarter Ended March 31 Sales...................................................................... Less variable expenses: Cost of goods sold (200 pairs* × $450 per pair) ..... Selling expenses (200 pairs × $50 per pair) ............ Administrative expenses (20% × $10,000) ............. Contribution margin ................................................ Less fixed expenses: Selling expenses [$30,000 – (200 pairs × $50 per pair)] ................ Administrative expenses (80% × $10,000) ............. Net operating income ..............................................



$150,000 $90,000 10,000 2,000



20,000 8,000



102,000 48,000



28,000 $ 20,000



*$150,000 ÷ $750 per pair = 200 pairs. 2. Since 200 pairs of skis were sold and the contribution margin totaled $48,000 for the quarter, the contribution of each pair of skis toward covering fixed costs and toward earning of profits was $240 ($48,000 ÷ 200 pairs = $240 per pair). Another way to compute the $240 is: Selling price per pair ........................... Less variable expenses: Cost per pair.................................... Selling expenses .............................. Administrative expenses ($2,000 ÷ 200 pairs) ..................... Contribution margin per pair................



$750 $450 50 10



510 $240



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 218



Managerial Accounting, 11th Edition



Exercise 5-6 (20 minutes) 1. The company’s variable cost per unit would be: $180,000 =$6 per unit. 30,000 units



In accordance with the behavior of variable and fixed costs, the completed schedule would be:



Units produced and sold 30,000 40,000 50,000



Total costs: Variable costs .............. $180,000 Fixed costs.................. 300,000 Total costs .................. $480,000 Cost per unit: Variable cost ............... $ 6.00 Fixed cost ................... 10.00 Total cost per unit........ $16.00



$240,000 $300,000 300,000 300,000 $540,000 $600,000 $ 6.00 7.50 $13.50



$ 6.00 6.00 $12.00



2. The company’s income statement in the contribution format would be: Sales (45,000 units × $16 per unit) .......................... $720,000 Less variable expenses (45,000 units × $6 per unit) .. 270,000 Contribution margin ................................................ 450,000 Less fixed expense.................................................. 300,000 Net operating income .............................................. $150,000
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Exercise 5-7 (20 minutes) 1. a. Difference in cost: Monthly operating costs at 80% occupancy: 450 beds × 80% = 360 beds; 360 beds × 30 days × $32 per bed-day .................... $345,600 Monthly operating costs at 60% occupancy (given) ...... 326,700 Difference in cost....................................................... $ 18,900 Difference in activity: 80% occupancy (450 beds × 80% × 30 days)........... 60% occupancy (450 beds × 60% × 30 days)........... Difference in activity ..................................................



10,800 8,100 2,700



Change in cost $18,900 = =$7 per bed-day. Change in activity 2,700 bed-days



b. Monthly operating costs at 80% occupancy (above) ......... $345,600 Less variable costs: 360 beds × 30 days × $7 per bed-day .......................... 75,600 Fixed operating costs per month ..................................... $270,000 2. 450 beds × 70% = 315 beds occupied. Fixed costs ............................................................... Variable costs: 315 beds × 30 days × $7 per bed-day.. Total expected costs..................................................



$270,000 66,150 $336,150
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Exercise 5-8 (20 minutes) 1.



Custodial Guest- Supplies Days Expense



High activity level (July).................. 12,000 Low activity level (March) ............... 4,000 Change ......................................... 8,000



$13,500 7,500 $ 6,000



Variable cost element:



Change in expense $6,000 = =$0.75 per guest-day Change in activity 8,000 guest-days Fixed cost element: Custodial supplies expense at high activity level....... $13,500 Less variable cost element: 12,000 guest-days × $0.75 per guest-day............. 9,000 Total fixed cost ..................................................... $ 4,500 The cost formula is $4,500 per month plus $0.75 per guest-day or Y = $4,500 + $0.75 X. 2. Custodial supplies expense for 11,000 guest-days: Variable cost: 11,000 guest-days × $0.75 per guest-day.... $ 8,250 Fixed cost.................................................... 4,500 Total cost .................................................... $12,750
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Exercise 5-9 (30 minutes)



1. The scattergraph appears below:



$16,000



Y



Custodial Supplies Cost



$14,000 $12,000 $10,000 $8,000 $6,000 $4,000 $2,000 X



$0 0



2,000



4,000



6,000



8,000 10,000 12,000 14,000



Guest-Days
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Exercise 5-9 (continued)



2. (Note: Students’ answers will vary considerably due to the inherent lack of precision and subjectivity of the quick-and-dirty method.) Total costs at 7,500 guest-days per month [a point falling on the line in (1)]............................................... $9,750 Less fixed cost element (intersection of the Y axis)........ 3,750 Variable cost element .................................................. $6,000 $6,000 ÷ 7,500 guest-days = $0.80 per guest-day. The cost formula is therefore $3,750 per month, plus $0.80 per guestday or Y = $3,750 + $0.80X, where X is the number of guest-days. 3. The high-low method would not provide an accurate cost formula in this situation since a line drawn through the high and low points would have a slope that is too flat and would be placed too high, cutting the cost axis at about $4,500 per month. The high and low points are not representative of all of the data in this situation.
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Exercise 5-10 (30 minutes)



1. The scattergraph appears below: $60,000



Y



Processing Cost



$50,000 $40,000



$30,000



$20,000 $10,000



$0 0



2,000



4,000



6,000



X 8,000 10,000 12,000 14,000



Units Produced
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Exercise 5-10 (continued)



2. (Students’ answers will vary considerably due to the inherent imprecision of the quick-and-dirty method.) The approximate monthly fixed cost is $30,000—the point where the line intersects the cost axis. The variable cost per unit processed can be estimated using the 8,000-unit level of activity, which falls on the line: Total cost at an 8,000-unit level of activity .............. $46,000 Less fixed costs..................................................... 30,000 Variable costs at an 8,000-unit level of activity ........ $16,000 $16,000 ÷ 8,000 units = $2 per unit. Therefore, the cost formula is $30,000 per month plus $2 per unit processed. Observe from the scattergraph that if the company used the high-low method to determine the slope of the regression line, the line would be too steep. This would result in underestimating fixed costs and overestimating the variable cost per unit.
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Exercise 5-11 (20 minutes)



1. High level of activity........................... Low level of activity............................ Change .............................................



Kilometers Total Annual Driven Cost* 105,000 70,000 35,000



$11,970 9,380 $ 2,590



* 105,000 kilometers × $0.114 per kilometer = $11,970 70,000 kilometers × $0.134 per kilometer = $9,380 Variable cost per kilometer: Change in cost $2,590 = =$0.074 per kilometer. Change in activity 35,000 kilometers Fixed cost per year: Total cost at 105,000 kilometers ....................... Less variable portion: 105,000 kilometers × $0.074 per kilometer .... Fixed cost per year..........................................



$11,970 7,770 $ 4,200



2. Y = $4,200 + $0.074X 3. Fixed cost........................................................... Variable cost: 80,000 kilometers × $0.074 per kilometer .......... Total annual cost.................................................



$ 4,200 5,920 $10,120
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Exercise 5-12 (30 minutes)



1.



Week 1 2 3 4 5 6



Units (X) Total Etching Cost (Y) 4 3 8 6 7 2



18 17 25 20 24 16



Statistical software or a spreadsheet application such as Excel can be used to compute the slope and intercept of the least-squares regression line for the above data. The results are: Intercept (fixed cost) ................. SFr 12.32 Slope (variable cost per unit) ...... SFr 1.54 0.93 R2 ............................................. Therefore, the cost formula is SFr 12.32 per month plus SFr 1.54 per unit etched or Y = SFr 12.32 + SFr 1.54. Note that the R2 is 0.93, which means that 93% of the variation in etching costs is explained by the number of units etched. This is a very high R2 and indicates a good fit. 2. Y = SFr 12.32 + SFr 1.54X 3. Total expected etching cost if 5 units are processed: Variable cost: 5 units × SFr 1.54 per unit ... SFr 7.70 Fixed cost ................................................ 12.32 Total expected cost .................................. SFr 20.02
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Problem 5-13 (45 minutes)



1. Cost of goods sold ................... Variable Advertising expense ................. Fixed Shipping expense..................... Mixed Salaries and commissions ......... Mixed Insurance expense ................... Fixed Depreciation expense ............... Fixed 2. Analysis of the mixed expenses:



Shipping Expense



Units



High level of activity ........ 5,000 Low level of activity......... 4,000 Change .......................... 1,000



A$38,000 34,000 A$ 4,000



Salaries and Commission Expense A$90,000 78,000 A$12,000



Variable cost element:



Variable rate=



Change in cost Change in activity



Shipping expense:



A$4,000 =A$4 per unit. 1,000 units



Salaries and Commission Expense:



A$12,000 =A$12 per unit. 1,000 units



Fixed cost element:



Cost at high level of activity .... Less variable cost element: 5,000 units × A$4 per unit.... 5,000 units × A$12 per unit.. Fixed cost element .................



Shipping Expense



A$38,000 20,000



A$18,000



Salaries and Commission Expense



A$90,000



60,000 A$30,000
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Problem 5-13 (continued)



The cost formulas are: Shipping expense: A$18,000 per month plus A$4 per unit or Y = A$18,000 + A$4 X. Salaries and Comm. expense: A$30,000 per month plus A$12 per unit or Y = A$30,000 + A$12 X. 3.



Morrisey & Brown, Ltd. Income Statement For the Month Ended September 30 Sales revenue (5,000 units × A$100 per unit) .................. A$500,000 Less variable expenses: Cost of goods sold (5,000 units × A$60 per unit) ................ A$300,000 Shipping expense (5,000 units × A$4 per unit) ................... 20,000 Salaries and commissions expense (5,000 units × A$12 per unit) ................. 60,000 380,000 Contribution margin .................................... 120,000 Less fixed expenses: Advertising expense.................................. 21,000 Shipping expense ..................................... 18,000 Salaries and commissions expense............. 30,000 Insurance expense ................................... 6,000 90,000 Depreciation expense................................ 15,000 Net operating income .................................. A$ 30,000
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Problem 5-14 (45 minutes)



1.



MARWICK’S PIANOS, INC. Income Statement For the Month of August Sales (40 pianos × $3,125 per piano) ............... $125,000 Less cost of goods sold (40 pianos × $2,450 per piano) ..................... 98,000 Gross margin .................................................. 27,000 Less operating expenses: Selling expenses: Advertising ................................................ $ 700 Sales salaries and commissions [$950 + (8% × $125,000)] ...................... 10,950 Delivery of pianos (40 pianos × $30 per piano) .................... 1,200 Utilities ..................................................... 350 Depreciation of sales facilities ..................... 800 Total selling expenses ................................... 14,000 Administrative expenses: Executive salaries....................................... 2,500 Insurance.................................................. 400 Clerical [$1,000 + (40 pianos × $20 per piano)].... 1,800 Depreciation of office equipment................. 300 Total administrative expenses ........................ 5,000 Total operating expenses ................................. 19,000 Net operating income ...................................... $ 8,000
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Problem 5-14 (continued)



2.



MARWICK’S PIANOS, INC. Income Statement For the Month of August



Total



Sales (40 pianos × $3,125 per piano) ................... $125,000 Less variable expenses: Cost of goods sold (40 pianos × $2,450 per piano) ...................... 98,000 Sales commissions (8% × $125,000) ................. 10,000 Delivery of pianos (40 pianos × $30 per piano)... 1,200 Clerical (40 pianos × $20 per piano) .................. 800 Total variable expenses ....................................... 110,000 Contribution margin ............................................ 15,000 Less fixed expenses: Advertising....................................................... 700 Sales salaries ................................................... 950 Utilities ............................................................ 350 Depreciation of sales facilities ............................ 800 Executive salaries ............................................. 2,500 Insurance ........................................................ 400 Clerical ............................................................ 1,000 Depreciation of office equipment ....................... 300 Total fixed expenses............................................ 7,000 Net operating income .......................................... $ 8,000



Per Piano



$3,125



2,450 250 30 20 2,750 $ 375



3. Fixed costs remain constant in total but vary on a per unit basis inversely with changes in the activity level. As the activity level increases, for example, the fixed costs will decrease on a per unit basis. Showing fixed costs on a per unit basis on the income statement might mislead management into thinking that the fixed costs behave in the same way as the variable costs. That is, management might be misled into thinking that the per unit fixed costs would be the same regardless of how many pianos were sold during the month. For this reason, fixed costs generally are shown only in totals on a contribution format income statement. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 5
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Problem 5-15 (45 minutes)



1.



Term



Fall, last year ........... Winter, last year....... Summer, last year .... Fall, this year ........... Winter, this year.......



Number of Sections Offered (X) 4 6 2 5 3



Total Cost (Y) $10,000 $14,000 $7,000 $13,000 $9,500



A spreadsheet application such as Excel or a statistical software package can be used to compute the slope and intercept of the least-squares regression line for the above data. The results are: Intercept (fixed cost) ................. Slope (variable cost per unit) ...... R2 .............................................



$3,700 $1,750 0.95



Therefore, the variable cost is $1,750 per section and the fixed cost is $3,700 per term. Note that the R2 is 0.95, which means that 95% of the variation in cost is explained by the number of sections. This is a very high R2 and indicates a very good fit. 2. Y = $3,700 + $1,750X 3. Expected total cost would be: Fixed cost........................................................ $ 3,700 Variable cost (8 sections × $1,750 per section)... 14,000 Total cost ........................................................ $17,700 The problem with using the cost formula from (2) to derive total cost is that an activity level of 8 sections may lie outside the relevant range— the range of activity within which the fixed cost is approximately $3,700 per term and the variable cost is approximately $1,750 per section offered. These approximations appear to be reasonably accurate within the range of 2 to 6 sections, but they may be invalid outside this range.
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Problem 5-15 (continued)



4. Y $16,000 $14,000



Total Cost



$12,000 $10,000 $8,000 $6,000 $4,000 $2,000 $0 0



1



2



3



4



5



6



X 7



Number of Sections



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 5



233



Problem 5-16 (30 minutes)



1. a. 3 b. 6



c. 11 d. 1



e. 4 f. 10



g. 2 h. 7



i. 9



2. Without a knowledge of the underlying cost behavior patterns, it would be difficult if not impossible for a manager to properly analyze the firm’s cost structure. The reason is that all costs don’t behave in the same way. One cost might move in one direction as a result of a particular action, and another cost might move in an opposite direction. Unless the behavior pattern of each cost is clearly understood, the impact of a firm’s activities on its costs will not be known until after the activity has occurred.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 234



Managerial Accounting, 11th Edition



Problem 5-17 (45 minutes)



1. High-low method:



High level of activity .... Low level of activity..... Change ...................... Variable rate:



Number of Utilities Cost Scans 150 60 90



$4,000 2,200 $1,800



Change in cost $1,800 = =$20 per scan Change in activity 90 scans



Fixed cost: Total cost at high level of activity............. Less variable element: 150 scans × $20 per scan .................... Fixed cost element .................................



$4,000 3,000 $1,000



Therefore, the cost formula is: Y = $1,000 + $20X. 2. Scattergraph method (see the scattergraph on the following page): (Note: Students’ answers will vary due to the inherent imprecision of the quick-and-dirty method.) The line intersects the cost axis at about $1,200. The variable cost can be estimated as follows: Total cost at 100 scans (a point that falls on the line).... Less the fixed cost element......................................... Variable cost element (total) .......................................



$3,000 1,200 $1,800



$1,800 ÷ 100 scans = $18 per scan. Therefore, the cost formula is: Y = $1,200 + $18X.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 5



235



Problem 5-17 (continued)



The completed scattergraph:



$4,500



Y



$4,000



Total Utilities Cost



$3,500 $3,000 $2,500 $2,000 $1,500 $1,000 $500 X



$0 0
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Problem 5-18 (30 minutes)



1. The least-squares regression method:



Month



January February March April May June July August September October



Number of Scans (X) Utilities Cost (Y) 60 70 90 120 100 130 150 140 110 80



$2,200 $2,600 $2,900 $3,300 $3,000 $3,600 $4,000 $3,600 $3,100 $2,500



Statistical software or a spreadsheet application such as Excel or can be used to compute the slope and intercept of the least-squares regression line for the above data. The results are: Intercept (fixed cost) ................. Slope (variable cost per unit) ...... R2 .............................................



$1,171 $18.18 0.97



Therefore, the variable cost of power per scan is $18.18 and the fixed cost of power is $1,171 per month and the cost formula is: Y = $1,171 + $18.18X. 2



Note that the R is 0.97, which means that 97% of the variation in utilities cost is explained by the number of scans. This is a very high R2 and indicates a very good fit. 2. As shown in the graph in part (2) of problem 5-17, the high and low points in this case fall in such a way they are not representative of all points of cost data. A regression line drawn through these two points would be too steep and thus result in an inaccurate cost formula. This is the major defect in the high-low method; although it is simple to apply, the manager must be careful in its use or misleading information may result.
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Problem 5-19 (30 minutes)



1. The scattergraph is presented below.



$5,000



Y



$4,500 $4,000



Total Cost



$3,500 $3,000 $2,500 $2,000 $1,500 $1,000 $500 $0



X 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Total Mileage (000)
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Problem 5-19 (continued)



2. (Note: Students’ answers will vary due to the inherent imprecision of the quick-and-dirty method.) The fixed cost element can be obtained by noting the point where the line intersects the vertical (cost) axis. As shown on the scattergraph, this point is at approximately $2,500 per month. Given this figure, the variable cost element can be obtained by the following computation: Total cost at 12,000 miles driven per month* .......... Less fixed cost element ......................................... Variable cost element ............................................



$4,000 2,500 $1,500



*Note that total costs at this point fall on the line. Variable cost $1,500 = =$0.125 per mile. Number of miles driven 12,000 miles Therefore, the cost of operating the autos can be expressed as $2,500 per month plus $0.125 per mile driven or Y = $2,500 + $0.125X.
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Problem 5-20 (30 minutes) 1. Least-squares regression analysis:



Month



January February March April May June July August September October



Miles Driven (000) (X) 4 8 7 12 6 11 14 10 13 15



Total Cost (Y) $3,000 $3,700 $3,300 $4,000 $3,300 $3,900 $4,200 $3,600 $4,100 $4,400



Statistical software or a spreadsheet application such as Excel can be used to compute the slope and intercept of the least-squares regression line for the above data. The results are: Intercept (fixed cost per month) ................ Slope (variable cost per thousand miles)..... R2 ............................................................



$2,542 $120.83 0.96



Therefore, the variable cost of operating the fleet of autos is $120.83 per thousand miles driven or $0.121 per mile (rounded) and the fixed cost is $2,542 per month. Note that the R2 is 0.96, which means that 96% of the variation in the cost of operating the fleet of autos is explained by the number of miles driven. This is a very high R2 and indicates a very good fit. 2. Y = $2,542 + $120.83X (where X = thousands of miles driven).
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Problem 5-21 (45 minutes)



1.



Quarter



Year 1-1st 2nd 3rd 4th Year 2-1st 2nd 3rd 4th



Units Sold (000) (X) 10 16 18 15 11 17 20 13



Shipping Expense (Y) $119,000 $175,000 $190,000 $164,000 $130,000 $185,000 $210,000 $147,000



Statistical software or a spreadsheet application such as Excel can be used to compute the slope and intercept of the least-squares regression line for the above data. The results are: Intercept (fixed cost per quarter) ............... Slope (variable cost per thousand units) ..... R2 ............................................................



$30,000 $9,000 0.998



Therefore the cost formula for shipping expense is $30,000 per quarter plus $9,000 per thousand units sold ($9.00 per unit) or Y = $30,000 + $9.00X. where X is the number of units sold. Note that the R2 is 0.998, which means that 99.8% of the variation in shipping expense is explained by the number of units sold. This is an extremely high R2 and indicates an excellent fit.
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Problem 5-21 (continued)



2.



MILDEN COMPANY Budgeted Income Statement For the First Quarter, Year 3 Sales (12,000 units × $100 per unit) ............ $1,200,000 Less variable expenses: Cost of goods sold (12,000 units × $35 unit) ....................... $420,000 Sales commission (6% × $1,200,000) ........ 72,000 Shipping expense (12,000 units × $9 per unit) ................... 108,000 Total variable expenses ............................... 600,000 Contribution margin .................................... 600,000 Less fixed expenses: Advertising expense.................................. 210,000 Shipping expense ..................................... 30,000 Administrative salaries .............................. 145,000 Insurance expense ................................... 9,000 Depreciation expense................................ 76,000 Total fixed expenses.................................... 470,000 Net operating income .................................. $ 130,000
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Problem 5-22 (45 minutes)



1. Direct materials cost @ $6 per unit.... Direct labor cost @ $10 per unit........ Manufacturing overhead cost* .......... Total manufacturing costs ................. Add: Work in process, beginning ....... Deduct: Work in process, ending ....... Cost of goods manufactured .............



March—Low 6,000 Units $ 36,000 60,000 78,000 174,000 9,000 183,000 15,000 $168,000



June—High 9,000 Units



$ 54,000 90,000 102,000 246,000 32,000 278,000 21,000 $257,000



*Computed by working upwards through the statements. 2. June—High level of activity ........... March—Low level of activity .......... Change .......................................



Units Produced 9,000 6,000 3,000



Cost Observed



$102,000 78,000 $ 24,000



Change in cost $24,000 = =$8.00 per unit Change in activity 3,000 units Total cost at the high level of activity .............. Less variable cost element ($8.00 per unit × 9,000 units) ..................... Fixed cost element ........................................



$102,000 72,000 $ 30,000



Therefore, the cost formula is: $30,000 per month, plus $8.00 per unit produced or Y = $30,000 + $8.00X.
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Problem 5-22 (continued)



3. The cost of goods manufactured if 7,000 units are produced: Direct materials cost (7,000 units × $6.00 per unit) . $ 42,000 Direct labor cost (7,000 units × $10.00 per unit) ..... 70,000 Manufacturing overhead cost: Fixed portion...................................................... $30,000 86,000 Variable portion (7,000 units × $8.00 per unit) ..... 56,000 Total manufacturing costs ...................................... 198,000 Add: Work in process, beginning ............................ 0 198,000 Deduct: Work in process, ending ............................ 0 Cost of goods manufactured .................................. $198,000
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Problem 5-23 (45 minutes)



1. Maintenance cost at the 75,000 direct labor-hour level of activity can be isolated as follows:



Level of Activity 50,000 DLH 75,000 DLH



Total factory overhead cost ................... ¥14,250,000 Deduct: 5,000,000 Indirect materials @ ¥100 per DLH*.... 6,000,000 Rent ................................................. Maintenance cost ................................. ¥ 3,250,000



¥17,625,000 7,500,000 6,000,000 ¥ 4,125,000



* ¥5,000,000 ÷ 50,000 DLH = ¥100 per DLH 2. High-low analysis of maintenance cost:



High level of activity .......... Low level of activity........... Change ............................



Direct Labor-Hours 75,000 50,000 25,000



Maintenance Cost ¥4,125,000 3,250,000 ¥ 875,000



Variable cost element: Change in cost ¥875,000 = =¥35 per DLH Change in activity 25,000 DLH



Fixed cost element: Total cost at the high level of activity ................... ¥4,125,000 Less variable cost element (75,000 DLH × ¥35 per DLH) ........................... 2,625,000 Fixed cost element ............................................. ¥1,500,000 Therefore, the cost formula for maintenance is ¥1,500,000 per year plus ¥35 per direct labor-hour or Y = ¥1,500,000 + ¥35X
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Problem 5-23 (continued)



3. Total factory overhead cost at 70,000 direct labor-hours would be: Indirect materials ¥ 7,000,000 (70,000 DLH × ¥100 per DLH) ............... Rent ....................................................... 6,000,000 Maintenance: Variable cost element (70,000 DLH × ¥35 per DLH)............... ¥2,450,000 Fixed cost element ................................ 1,500,000 3,950,000 Total factory overhead cost....................... ¥16,950,000
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Problem 5-24 (45 minutes)



1. Maintenance cost at the 90,000 machine-hour level of activity can be isolated as follows:



Total factory overhead cost .......... Deduct: Utilities cost @ $0.80 per MH*... Supervisory salaries .................. Maintenance cost ........................



Level of Activity 60,000 MHs 90,000 MHs $174,000



$246,000



48,000 21,000 $105,000



72,000 21,000 $153,000



*$48,000 ÷ 60,000 MHs = $0.80 per MH 2. High-low analysis of maintenance cost:



High activity level ..................... Low activity level...................... Change ...................................



Machine- Maintenance Hours Cost 90,000 60,000 30,000



$153,000 105,000 $ 48,000



Variable rate: Change in cost $48,000 = =$1.60 per MH. Change in activity 30,000 MHs Total fixed cost: Total maintenance cost at the high activity level .... $153,000 Less variable cost element (90,000 MHs × $1.60 per MH) ........................... 144,000 Fixed cost element .............................................. $ 9,000 Therefore, the cost formula for maintenance is: $9,000 per month plus $1.60 per machine-hour or Y = $9,000 + $1.60X.
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Problem 5-24 (continued)



3. Maintenance cost .............. Utilities cost...................... Supervisory salaries cost.... Totals...............................



Variable Cost per Machine-Hour $1.60 0.80



$2.40



Fixed Cost $ 9,000



21,000 $30,000



Thus, the cost formula would be: Y = $30,000 + $2.40X. 4. Total overhead cost at an activity level of 75,000 machine-hours: Fixed costs ................................................. Variable costs: 75,000 MHs × $2.40 per MH.. Total overhead costs ...................................



$ 30,000 180,000 $210,000
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Case 5-25 (90 minutes)



1. Direct labor-hour allocation base: Electrical costs (a) ................................ ¥3,879,000 Direct labor-hours (b) ........................... 428,040 DLHs Predetermined overhead rate (a) ÷ (b) .. ¥9.06 per DLH Machine-hour allocation base: Electrical costs (a) .................................. ¥3,879,000 Machine-hours (b) .................................. 369,600 MHs Predetermined overhead rate (a) ÷ (b) .... ¥10.50 per MH 2. Electrical cost for the shipyard job under the old costing system: Predetermined overhead rate (a) ................. ¥9.06 per DLH Direct labor-hours for the job (b) ................. 350 DLHs Electrical cost applied to the job (a) × (b) .... ¥3,171 Electrical cost for the shipyard job under the new ABC system: Predetermined overhead rate (a) ................. ¥10.50 per MH Machine-hours for the job (b) ...................... 270 MHs Electrical cost applied to the job (a) × (b) .... ¥2,835
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Case 5-25 (continued)



3. Scattergraph for electrical costs and machine-hours:



90,000 80,000



Electrical Costs (yen)



70,000 60,000 50,000 40,000 30,000 20,000 10,000 0 0
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Case 5-25 (continued)



Scattergraph for electrical costs and direct labor-hours:



90,000 80,000



Electrical Costs (yen)



70,000 60,000 50,000 40,000 30,000 20,000 10,000 0 0



2,000
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In general, the allocation base should actually cause the cost being allocated. If it doesn’t, costs will be incorrectly assigned to jobs. Incorrectly assigned costs are worse than useless for decision-making. Looking at the above scattergraph, electrical costs do not appear to be related to direct labor-hours. Electrical costs do vary, but apparently not in response to changes in direct labor-hours. On the other hand, looking at the scattergraph for machine-hours, there is some tendency for electrical costs to increase as the machine-hours increase. So if one must
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Case 5-25 (continued)



choose between machine-hours and direct labor-hours as an allocation base, machine-hours seems to be the better choice. Even so, it looks like little of the overhead cost is really explained even by machinehours. Electrical cost has a large fixed component and much of the variation in the cost is unrelated to machine hours. 4. Week Week Week Week Week Week Week Week



1 2 3 4 5 6 7 8



Machine Hours 7,200 8,200 8,700 7,200 7,400 8,800 6,400 7,700



Electrical Costs ¥77,100 ¥84,400 ¥80,400 ¥75,500 ¥81,100 ¥83,300 ¥79,200 ¥85,500



Using statistical software or a spreadsheet application such as Excel to compute estimates of the intercept and the slope for the above data, the results are: Intercept (fixed cost per week) .................. Slope (variable cost per machine-hour)....... R2 ............................................................



¥63,528 ¥2.24 0.28



Therefore the cost formula for electrical costs is ¥63,528 per week plus ¥2.24 per machine-hour, or Y = ¥63,528 + ¥2.24 X, where X is machine-hours. Note that the R2 is 0.28, which means that only 28% of the variation in electrical cost is explained by machine-hours. Other factors, discussed in part (6) below, are responsible for most of the variation in electrical costs from week to week.
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Case 5-25 (continued)



5. The shipyard job requires 270 machine-hours. At ¥2.24 per machinehour, the electrical cost actually caused by the job would be only ¥604.80. This contrasts with the electrical cost of ¥3,171 under the old cost system and ¥2,835 under the new ABC system. Both the old cost system and the new ABC system grossly overstate the electrical costs of the job. This is because under both cost systems, the large fixed electrical costs of ¥63,528 per week are allocated to jobs along with the electrical costs that actually vary with the amount of work being done. In practice, almost all categories of overhead costs pose similar problems. As a consequence, the costs of individual jobs are likely to be seriously overstated for decision-making purposes under both traditional and ABC systems. Both systems provide acceptable cost data for external reporting, but both provide potentially misleading data for internal decisionmaking unless suitable adjustments are made. 6. Electricity is used for heating, cooling, and lighting the building as well as to run equipment. Therefore, consumption of electrical power is likely to be affected at least by the weather and by the time of the year as well as by how many hours the equipment is run. (Fewer daylight hours mean the lights have to be on longer.)
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Case 5-26 (45 minutes)



1. The scattergraph of direct labor cost versus the number of units produced is presented below:
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Case 5-26 (continued)



2. The scattergraph of the direct labor cost versus the number of paid days is presented below:
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Case 5-26 (continued)



3. The number of paid days should be used as the activity base rather than the number of units produced. The scattergraphs reveal a much stronger relation (i.e., higher correlation) between direct labor costs and number of paid days than between direct labor costs and number of units produced. Variations in the direct labor costs apparently occur because of the number of paid days in the month and have little to do with the number of units that are produced. It appears that the direct labor costs are basically fixed with respect to how many units are produced in a month. This would happen if the direct labor workers are treated as full-time employees who are paid even if there is insufficient work to keep them busy. Moreover, for planning purposes, the company is likely to be able to predict the number of paid days in the month with much greater accuracy than the number of units that will be produced.
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Case 5-27 (90 minutes)



Note to the instructor: This case requires the ability to build on concepts that are introduced only briefly in the text. To some degree, this case anticipates issues that will be covered in more depth in later chapters. 1. In order to estimate the contribution to profit of the charity event, it is first necessary to estimate the variable costs of catering the event. The costs of food and beverages and labor are all apparently variable with respect to the number of guests. However, the situation with respect overhead expenses is less clear. A good first step is to plot the labor hour and overhead expense data in a scattergraph as shown below. $90,000
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Case 5-27 (continued)



This scattergraph reveals several interesting points about the behavior of overhead costs: • The relation between overhead expense and labor hours is approximated reasonably well by a straight line. (However, there appears to be a slight downward bend in the plot as the labor hours increase. Such increasing returns to scale is a common occurrence. See Noreen & Soderstrom, “Are overhead costs strictly proportional to activity?” Journal of Accounting and Economics, vol. 17, 1994, pp. 255-278.) • The data points are all fairly close to the straight line. This indicates that most of the variation in overhead expenses is explained by labor hours. As a consequence, there probably wouldn’t be much benefit to investigating other possible cost drivers for the overhead expenses. • Most of the overhead expense appears to be fixed. Maria should ask herself if this is reasonable. Are there in fact large fixed expenses such as rent, depreciation, and her own salary? The overhead expenses could be decomposed into fixed and variable elements using the high-low method, least-squares regression method, or even the quick-and-dirty method based on the scattergraph. • The high-low method throws away most of the data and bases the estimates of variable and fixed costs on data for only two months. For that reason, it is a decidedly inferior method in this situation. Nevertheless, if the high-low method were used, the estimates would be computed as follows:



High level of activity ........ Low level of activity......... Change .......................... Variable cost =



Labor Hours



7,500 2,500 5,000



Overhead Expense



$77,000 55,000 $22,000



Change in cost $22,000 = Change in activity 5,000 labor hours



= $4.40 per labor hour
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Case 5-27 (continued)



Fixed cost element = Total cost – Variable cost element = $77,000 – $4.40 per labor-hour × 7,500 labor-hours = $44,000 • The quick-and-dirty method based on the scattergraph is probably better than the high-low method in this situation and should give acceptable estimates of the fixed and variable components of overhead expenses. The estimates should be fairly close (within the inherent imprecision of the method) to the estimates that would result from using least-squares regression. • Using statistical software, the least-squares regression method yields estimates of $3.95 per labor hour for the variable cost and $48,126 per month for the fixed cost. The adjusted R2 is 96%. The total variable cost per guest is computed as follows: Food and beverages ...................................... Labor (0.5 hour × $10.00 per hour) ................ Overhead (0.5 hour × $3.95 per hour) ............ Total variable cost per guest...........................



$15.00 5.00 1.98 $21.98



And the total contribution from 180 guests paying $31 each is computed as follows: Revenue (180 guests × $31.00 per guest)........ Variable cost (180 guests × $21.98 per guest).. Contribution to profit ......................................



$5,580.00 3,956.40 $1,623.60



Fixed costs are not included in the above computation because there is no indication that there would be any additional fixed costs incurred as a consequence of catering the cocktail party. If additional fixed costs were incurred, they should be subtracted from revenues as well to determine the profit of the party. 2. Assuming that no additional fixed costs are incurred as a result of catering the charity event, any price greater than the variable cost per guest of roughly $22 would contribute to profits.
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Case 5-27 (continued)



3. We would favor bidding slightly less than $30 to get the contract. Any bid above $22 would contribute to profits and a bid at the normal price of $31 is unlikely to land the contract. And apart from the contribution to profit, catering the event would show off the company’s capabilities to potential clients. The danger is that a price lower than the normal bid of $31 might set a precedent for the future or it might embroil the company in a price war among caterers. However, the price need not be publicized and the lower price could be justified to future clients because this is a charity event. Another possibility would be for Maria to maintain her normal price but throw in additional services at no cost to the customer. Whether to compete based on price or service is a delicate issue that Maria will have to decide after getting to know the personality and preferences of her customers.
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Case 5-28 (90 minutes)



1. High-low method: High level of activity ....... Low level of activity ........ Change..........................



Hours



25,000 10,000 15,000



Cost



$99,000 64,500 $34,500



Variable element: $34,500 ÷ 15,000 DLH = $2.30 per DLH Fixed element: Total cost—25,000 DLH ........................ Less variable element: 25,000 DLH × $2.30 per DLH............. Fixed element .....................................



$99,000 57,500 $41,500



Therefore, the cost formula is: Y = $41,500 + $2.30X. 2. Using statistical software, the least-squares regression method yields estimates of $39,859 per month for the fixed cost and $2.15 per direct labor-hour for the variable cost. The R2 is 0.91. Therefore, the cost formula is Y = $39,859 + $2.15X.
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Case 5-28 (continued)



3. The scattergraph is shown below. The change in equipment lease cost from a fixed fee to an hourly rate causes the slope of the regression line to be steeper above 19,500 DLH, and to be discontinuous between the fixed fee and hourly rate points. There are in essence two relevant ranges—one below 19,500 DLH and one above 19,500 DLH. Within each relevant range, a single straight line provides a reasonable approximation to cost behavior. Y $100,000 $95,000



Overhead Costs



$90,000 $85,000 $80,000 $75,000 $70,000 $65,000 $60,000 8,000



X



10,000



12,000



14,000



16,000



18,000



20,000



22,000



24,000



26,000



Direct Labor-Hours



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 262



Managerial Accounting, 11th Edition



Case 5-28 (continued)



4. a. High-low method: Variable (22,500 DLH × $2.30 per DLH) . $51,750 Fixed ................................................... 41,500 Total cost ............................................. $93,250 b. Least-squares regression method: Variable (22,500 DLH × $2.15 per DLH) .. $48,375 Fixed .................................................... 39,859 Total cost .............................................. $88,234 c. Scattergraph method: Reading directly off the graph, total overhead cost at 22,500 DLH would be approximately $90,000. 5. This problem clearly illustrates the point that a scattergraph should be the starting point in all cost analysis work. In this case, it should be preferred over the other two methods as a cost estimating tool. The change in the basis for the lease payments above 19,500 direct labor-hours causes a discontinuity in the regression line. In fact, two lines rather than one provide the best fit. The cost formulas computed with the high-low and regression methods are faulty since they are based on the assumption that a single straight line provides the best fit to the data. The high-low method, of course, is always suspect since it relies on only two points (which in this case gives the regression line too steep of a slope). The least-squares regression method should be used in the Franklin plant only if two separate regression formulas are computed— one for the activity level over which a fixed fee on rented equipment is in effect, and one for the activity level over which hourly rates are in effect.
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Group Exercise 5-29



Student answers will depend on who they contact. Perhaps surprisingly, many organizations make no attempt to formally distinguish between variable and fixed costs in their planning and in controlling operations.
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Chapter 6 Cost-Volume-Profit Relationships Solutions to Questions 6-1 The contribution margin (CM) ratio is the ratio of the total contribution margin to total sales revenue. It can be used in a variety of ways. For example, the change in total contribution margin from a given change in total sales revenue can be estimated by multiplying the change in total sales revenue by the CM ratio. If fixed costs do not change, then a dollar increase in contribution margin will result in a dollar increase in net operating income. The CM ratio can also be used in break-even analysis. Therefore, for planning purposes, knowledge of a product’s CM ratio is extremely helpful in forecasting contribution margin and net operating income. 6-2 Incremental analysis focuses on the changes in revenues and costs that will result from a particular action. 6-3 All other things equal, Company B, with its higher fixed costs and lower variable costs, will have a higher contribution margin ratio. Therefore, it will tend to realize the most rapid increase in contribution margin and in profits when sales increase. 6-4 Operating leverage measures the impact on net operating income of a given percentage change in sales. The degree of operating leverage at a given level of sales is computed by dividing the contribution margin at that level of sales by the net operating income. 6-5 No. A 10% decrease in the selling price will have a greater impact on profits than a 10% increase in variable expenses, since the selling price is a larger figure than the variable expenses. Mathematically, the same percentage applied to a larger base will yield a larger result. In addition, the selling price affects how much of the product will be sold.



6-6 The break-even point is the level of sales at which profits are zero. It can also be defined as the point where total revenue equals total cost, and as the point where total contribution margin equals total fixed cost. 6-7 Three approaches to break-even analysis are (a) the graphical method, (b) the equation method, and (c) the contribution margin method. In the graphical method, total cost and total revenue data are plotted on a graph. The intersection of the total cost and the total revenue lines indicates the break-even point. The graph shows the break-even point in both units and dollars of sales. The equation method uses some variation of the equation Sales = Variable expenses + Fixed expenses + Profits, where profits are zero at the break-even point. The equation is solved to determine the break-even point in units or dollar sales. In the contribution margin method, total fixed cost is divided by the contribution margin per unit to obtain the break-even point in units. Alternatively, total fixed cost can be divided by the contribution margin ratio to obtain the break-even point in sales dollars. 6-8 (a) If the selling price decreased, then the total revenue line would rise less steeply, and the break-even point would occur at a higher unit volume. (b) If fixed costs increased, then both the fixed cost line and the total cost line would shift upward and the break-even point would occur at a higher unit volume. (c) If the variable costs increased, then the total cost line would rise more steeply and the break-even point would occur at a higher unit volume.
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6-9 Sales revenue per car washed........ Variable cost per car ..................... Contribution margin per car ...........



$4.00 0.60 $3.40



Total fixed expenses $1,700 500 = = Contribution margin per car $3.40 cars



6-10 The margin of safety is the excess of budgeted (or actual) sales over the break-even volume of sales. It states the amount by which sales can drop before losses begin to be incurred. 6-11 Company X, with its higher fixed costs and lower variable costs, would have a higher break-even point than Company Y. Hence, Company X would also have the lower margin of safety.



6-12 The sales mix is the relative proportions in which a company’s products are sold. The usual assumption in cost-volume-profit analysis is that the sales mix will not change. 6-13 A higher break-even point and a lower net operating income could result if the sales mix shifted from high contribution margin products to low contribution margin products. Such a shift would cause the average contribution margin ratio in the company to decline, resulting in less total contribution margin for a given amount of sales. Thus, net operating income would decline. With a lower contribution margin ratio, the break-even point would be higher since it would require more sales to cover the same amount of fixed costs.
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Exercise 6-1 (20 minutes) 1. The new income statement would be: Sales (10,100 units) .......... Less variable expenses ...... Contribution margin .......... Less fixed expenses........... Net operating income ........



Total



$353,500 202,000 151,500 135,000 $ 16,500



Per Unit



$35.00 20.00 $15.00



You can get the same net operating income using the following approach. Original net operating income ..... $15,000 Change in contribution margin (100 units × $15.00 per unit) ... 1,500 New net operating income .......... $16,500 2. The new income statement would be:



Total



Sales (9,900 units) ............... $346,500 Less variable expenses ......... 198,000 Contribution margin ............. 148,500 Less fixed expenses.............. 135,000 Net operating income ........... $ 13,500



Per Unit



$35.00 20.00 $15.00



You can get the same net operating income using the following approach. Original net operating income .............. $15,000 Change in contribution margin (-100 units × $15.00 per unit) ........... (1,500) New net operating income ................... $13,500
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Exercise 6-1 (continued) 3. The new income statement would be:



Total Per Unit



Sales (9,000 units) ......... $315,000 Less variable expenses ... 180,000 Contribution margin ....... 135,000 Less fixed expenses........ 135,000 Net operating income ..... $ 0



$35.00 20.00 $15.00



Note: This is the company’s break-even point.
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Exercise 6-2 (30 minutes) 1. The CVP graph can be plotted using the three steps outlined in the text. The graph appears on the next page. Step 1. Draw a line parallel to the volume axis to represent the total fixed expense. For this company, the total fixed expense is $24,000. Step 2. Choose some volume of sales and plot the point representing total expenses (fixed and variable) at the activity level you have selected. We’ll use the sales level of 8,000 units. Fixed expense ....................................................... $ 24,000 Variable expense (8,000 units × $18 per unit).......... 144,000 Total expense ........................................................ $168,000 Step 3. Choose some volume of sales and plot the point representing total sales dollars at the activity level you have selected. We’ll use the sales level of 8,000 units again. Total sales revenue (8,000 units × $24 per unit) ...... $192,000 2. The break-even point is the point where the total sales revenue and the total expense lines intersect. This occurs at sales of 4,000 units. This can be verified by solving for the break-even point in unit sales, Q, using the equation method as follows: Sales $24Q $6Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $18Q + $24,000 + $0 $24,000 $24,000 ÷ $6 per unit 4,000 units
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Exercise 6-2 (continued)



CVP Graph $200,000



Dollars



$150,000



$100,000



$50,000



$0 0



2,000



4,000



6,000



8,000



Volume in Units Fixed Expense Total Sales Revenue



Total Expense
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Exercise 6-3 (10 minutes) 1. The company’s contribution margin (CM) ratio is: Total sales .............................. $200,000 Total variable expenses ........... 120,000 = Total contribution margin ..... 80,000 ÷ Total sales .......................... $200,000 = CM ratio.............................. 40% 2. The change in net operating income from an increase in total sales of $1,000 can be estimated by using the CM ratio as follows: Change in total sales ........................ $1,000 × CM ratio....................................... 40 % = Estimated change in net operating income .................................... $ 400 This computation can be verified as follows: Total sales ...................... $200,000 ÷ Total units sold............ 50,000 units = Selling price per unit .... $4.00 per unit Increase in total sales...... ÷ Selling price per unit .... = Increase in unit sales ... Original total unit sales .... New total unit sales.........



$1,000 $4.00 per unit 250 units 50,000 units 50,250 units



Original



New



Total unit sales ............... 50,000 50,250 Sales.............................. $200,000 $201,000 Less variable expenses .... 120,000 120,600 Contribution margin ........ 80,000 80,400 Less fixed expenses......... 65,000 65,000 Net operating income ...... $ 15,000 $ 15,400
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Exercise 6-4 (20 minutes) 1. The following table shows the effect of the proposed change in monthly advertising budget:



Sales With Additional Current Advertising Sales Budget Difference



Sales.............................. $180,000 $189,000 Less variable expenses .... 126,000 132,300 Contribution margin ........ 54,000 56,700 Less fixed expenses......... 30,000 35,000 Net operating income ...... $ 24,000 $ 21,700



$ 9,000 6,300 2,700 5,000 $(2,300)



Assuming no other important factors need to be considered, the increase in the advertising budget should not be approved since it would lead to a decrease in net operating income of $2,300. Alternative Solution 1 Expected total contribution margin: $189,000 × 30% CM ratio ..................... $56,700 Present total contribution margin: $180,000 × 30% CM ratio ..................... 54,000 Incremental contribution margin .............. 2,700 Change in fixed expenses: 5,000 Less incremental advertising expense..... Change in net operating income ............... $(2,300) Alternative Solution 2 Incremental contribution margin: $9,000 × 30% CM ratio ....................... $ 2,700 Less incremental advertising expense ....... 5,000 Change in net operating income ............... $(2,300)
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Exercise 6-4 (continued) 2. The $2 increase in variable costs will cause the unit contribution margin to decrease from $27 to $25 with the following impact on net operating income: Expected total contribution margin with the higher-quality components: 2,200 units × $25 per unit .......................................... Present total contribution margin: 2,000 units × $27 per unit .......................................... Change in total contribution margin ................................



$55,000 54,000 $ 1,000



Assuming no change in fixed costs and all other factors remain the same, the higher-quality components should be used.
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Exercise 6-5 (20 minutes) 1. The equation method yields the break-even point in unit sales, Q, as follows: Sales $15Q $3Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $12Q + $4,200 + $0 $4,200 $4,200 ÷ $3 per basket 1,400 baskets



2. The equation method can be used to compute the break-even point in sales dollars, X, as follows:



Sales price....................... Less variable expenses ..... Contribution margin ......... Sales X 0.20X X X



= = = = =



Per Unit



$15 12 $3



Percent of Sales 100% 80% 20%



Variable expenses + Fixed expenses + Profits 0.80X + $4,200 + $0 $4,200 $4,200 ÷ 0.20 $21,000



3. The contribution margin method gives an answer that is identical to the equation method for the break-even point in unit sales: Break-even point in units sold = Fixed expenses ÷ Unit CM = $4,200 ÷ $3 per basket = 1,400 baskets 4. The contribution margin method also gives an answer that is identical to the equation method for the break-even point in dollar sales: Break-even point in sales dollars = Fixed expenses ÷ CM ratio = $4,200 ÷ 0.20 = $21,000
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Exercise 6-6 (10 minutes) 1. The equation method yields the required unit sales, Q, as follows: Sales $120Q $40Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $80Q +$50,000+ $10,000 $60,000 $60,000 ÷ $40 per unit 1,500 units



2. The contribution margin yields the required unit sales as follows:



Units sold to attain = Fixed expenses + Target profit target profit Unit contribution margin =



$50,000 + $15,000 $40 per unit



=



$65,000 = 1,625 units $40 per unit
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Exercise 6-7 (10 minutes)



1. To compute the margin of safety, we must first compute the break-even unit sales. Sales $30Q $10Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $20Q + $7,500 + $0 $7,500 $7,500 ÷ $10 per unit 750 units



Sales (at the budgeted volume of 1,000 units) .... $30,000 Break-even sales (at 750 units) .......................... 22,500 Margin of safety (in dollars) ............................... $ 7,500 2. The margin of safety as a percentage of sales is as follows: Margin of safety (in dollars) ......................... $7,500 ÷ Sales ...................................................... $30,000 Margin of safety as a percentage of sales...... 25.0%
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Exercise 6-8 (20 minutes)



1. The company’s degree of operating leverage would be computed as follows: Contribution margin ............... $48,000 ÷ Net operating income.......... $10,000 Degree of operating leverage .. 4.8 2. A 5% increase in sales should result in a 24% increase in net operating income, computed as follows: Degree of operating leverage ....................................... 4.8 × Percent increase in sales .......................................... 5% Estimated percent increase in net operating income....... 24% 3. The new income statement reflecting the change in sales would be:



Amount



Sales............................. $84,000 Less variable expenses ... 33,600 Contribution margin ....... 50,400 Less fixed expenses........ 38,000 Net operating income ..... $12,400



Percent of Sales



100% 40% 60%



Net operating income reflecting change in sales ........ $12,400 Original net operating income .................................. $10,000 Percent change in net operating income ................... 24%
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Exercise 6-9 (20 minutes)



1. The overall contribution margin ratio can be computed as follows:



Overall CM ratio = =



Total contribution margin Total sales $30,000 =30% $100,000



2. The overall break-even point in sales dollars can be computed as follows: Overall break-even = =



Total fixed expenses Overall CM ratio $24,000 = $80,000 30%



3. To construct the required income statement, we must first determine the relative sales mix for the two products: Original dollar sales ......... Percent of total ............... Sales at break-even......... Sales.............................. Less variable expenses* .. Contribution margin ........ Less fixed expenses......... Net operating income ......



Claimjumper Makeover $30,000 30% $24,000



$70,000 70% $56,000



Claimjumper Makeover $24,000 16,000 $ 8,000



$56,000 40,000 $16,000



Total



$100,000 100% $80,000



Total



$80,000 56,000 24,000 24,000 $ 0



*Claimjumper variable expenses: ($24,000/$30,000) × $20,000 = $16,000 Makeover variable expenses: ($56,000/$70,000) × $50,000 = $40,000
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Exercise 6-10 (20 minutes)



Total



Per Unit



1. Sales (20,000 units × 1.15 = 23,000 units) ...... $345,000 $ 15.00 Less variable expenses ................................... 207,000 9.00 Contribution margin ....................................... 138,000 $ 6.00 Less fixed expenses........................................ 70,000 Net operating income ..................................... $ 68,000 2. Sales (20,000 units × 1.25 = 25,000 units) ...... $337,500 Less variable expenses ................................... 225,000 Contribution margin ....................................... 112,500 Less fixed expenses........................................ 70,000 Net operating income ..................................... $ 42,500



$13.50 9.00 $ 4.50



3. Sales (20,000 units × 0.95 = 19,000 units) ...... $313,500 Less variable expenses ................................... 171,000 Contribution margin ....................................... 142,500 Less fixed expenses........................................ 90,000 Net operating income ..................................... $ 52,500



$16.50 9.00 $ 7.50



4. Sales (20,000 units × 0.90 = 18,000 units) ...... $302,400 Less variable expenses ................................... 172,800 Contribution margin ....................................... 129,600 Less fixed expenses........................................ 70,000 Net operating income ..................................... $ 59,600



$16.80 9.60 $ 7.20
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Exercise 6-11 (30 minutes)



1. The contribution margin per person would be: Price per ticket ..................................................... Less variable expenses: Dinner .............................................................. $18 Favors and program........................................... 2 Contribution margin per person .............................



$35 20 $15



The fixed expenses of the dinner-dance total $6,000. The break-even point would be: Sales $35Q $15Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $20Q + $6,000 + $0 $6,000 $6,000 ÷ $15 per person 400 persons; or, at $35 per person, $14,000



Alternative solution: Fixed expenses Break-even point = in unit sales Unit contribution margin =



$6,000 = 400 persons $15 per person



or, at $35 per person, $14,000. 2. Variable cost per person ($18 + $2) .................. $20 Fixed cost per person ($6,000 ÷ 300 persons).... 20 Ticket price per person to break even ................ $40
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Exercise 6-11 (continued)



3. Cost-volume-profit graph: $20,000



Total Sales



$18,000



Total Expenses



Break-even point: 400 persons or $14,000 total sales



$16,000



Total Sales



$14,000 $12,000 $10,000 $8,000 Total Fixed Expenses



$6,000 $4,000 $2,000 $0 0



100



200



300



400



500



600



700



Number of Persons
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Exercise 6-12 (30 minutes)



1. Variable expenses: $40 × (100% – 30%) = $28. 2. a. Selling price........................................................ $40 Less variable expenses ........................................ 28 Contribution margin ............................................ $12



100% 70 30%



Let Q = Break-even point in units. Sales $40Q $12Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $28Q + $180,000 + $0 $180,000 $180,000 ÷ $12 per unit 15,000 units



In sales dollars: 15,000 units × $40 per unit = $600,000 Alternative solution: Let X X 0.30X X X



= = = = =



Break-even point in sales dollars. 0.70X + $180,000 + $0 $180,000 $180,000 ÷ 0.30 $600,000



In units: $600,000 ÷ $40 per unit = 15,000 units b. $40Q $12Q Q Q



= $28Q + $180,000 + $60,000 = $240,000 = $240,000 ÷ $12 per unit = 20,000 units



In sales dollars: 20,000 units × $40 per unit = $800,000 Alternative solution: X 0.30X X X



= = = =



0.70X + $180,000 + $60,000 $240,000 $240,000 ÷ 0.30 $800,000
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Exercise 6-12 (continued)



c. The company’s new cost/revenue relationships will be: Selling price ........................................ $40 100% Less variable expenses ($28 – $4) ........ 24 60 Contribution margin ............................. $16 40% $40Q $16Q Q Q



= = = =



$24Q + $180,000 + $0 $180,000 $180,000 ÷ $16 per unit 11,250 units



In sales dollars: 11,250 units × $40 per unit = $450,000 Alternative solution: X 0.40X X X



= = = =



0.60X + $180,000 + $0 $180,000 $180,000 ÷ 0.40 $450,000



In units: $450,000 ÷ $40 per unit = 11,250 units 3. a.



Fixed expenses Break-even point = in unit sales Unit contribution margin =



$180,000 = 15,000 units $12 per unit



In sales dollars: 15,000 units × $40 per unit = $600,000 Alternative solution: Break-even point = Fixed expenses in sales dollars CM ratio =



$180,000 = $600,000 0.30
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Exercise 6-12 (continued)



b. Unit sales to attain = Fixed expenses + Target profit target profit Unit contribution margin =



$180,000 + $60,000 =20,000 units $12 per unit



In sales dollars: 20,000 units × $40 per unit =$800,000 Alternative solution: Dollar sales to attain = Fixed expenses + Target profit target profit CM ratio =



$180,000 + $60,000 =$800,000 0.30



In units: $800,000 ÷ $40 per unit =20,000 units c. Fixed expenses Break-even point = in unit sales Unit contribution margin =



$180,000 =11,250 units $16 per unit



In sales dollars: 11,250 units × $40 per unit = $450,000 Alternative solution: Break-even point = Fixed expenses in sales dollars CM ratio =



$180,000 =$450,000 0.40



In units: $450,000 ÷ $40 per unit =11,250 units
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Exercise 6-13 (30 minutes)



1.



Sales $50Q $18Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $32Q + $108,000 + $0 $108,000 $108,000 ÷ $18 per stove 6,000 stoves, or at $50 per stove, $300,000 in sales.



Alternative solution: Fixed expenses Break-even point = in unit sales Unit contribution margin =



$108,000 =6,000 stoves $18.00 per stove



or at $50 per stove, $300,000 in sales. 2. An increase in the variable expenses as a percentage of the selling price would result in a higher break-even point. The reason is that if variable expenses increase as a percentage of sales, then the contribution margin will decrease as a percentage of sales. A lower CM ratio would mean that more stoves would have to be sold in order to generate enough contribution margin to cover the fixed costs. 3.



Present: 8,000 Stoves Per Total Unit



Sales ............................. $400,000 Less variable expenses.... 256,000 Contribution margin........ 144,000 Less fixed expenses ........ 108,000 Net operating income ..... $ 36,000



$50 32 $18



Proposed: 10,000 Stoves* Per Total Unit



$450,000 $45 ** 320,000 32 130,000 $13 108,000 $ 22,000



*8,000 stoves × 1.25 = 10,000 stoves **$50 × 0.9 = $45 As shown above, a 25% increase in volume is not enough to offset a 10% reduction in the selling price; thus, net operating income decreases. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 6
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Exercise 6-13 (continued)



4.



Sales $45Q $13Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $32Q + $108,000 + $35,000 $143,000 $143,000 ÷ $13 per stove 11,000 stoves



Alternative solution: Unit sales to attain = Fixed expenses + Target profit target profit Unit contribution margin =



$108,000 + $35,000 = 11,000 stoves $13 per stove
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Exercise 6-14 (20 minutes)



Case #1



a.



Number of units sold ..... 15,000 * Sales ............................ $180,000 * $12 8 Less variable expenses... 120,000 * Contribution margin....... 60,000 $4 Less fixed expenses ....... 50,000 * Net operating income .... $ 10,000 Number of units sold ..... Sales ............................ Less variable expenses... Contribution margin....... Less fixed expenses ....... Net operating income ....



4,000 $100,000 * 60,000 40,000 32,000 * $ 8,000 *



Case #3



Sales ............................ $500,000 * 100% 80 Less variable expenses... 400,000 Contribution margin ....... 100,000 20% * Less fixed expenses ....... 93,000 Net operating income..... $ 7,000 *



Case #3



$25 15 $10 *



Case #4



10,000 * 6,000 * $200,000 $20 $300,000 * 7 210,000 70,000 * 90,000 130,000 $13 * 100,000 * 118,000 $(10,000) * $ 12,000 *



Case #1



b.



Case #2



$50 35 $15



Case #2



$400,000 * 100% 260,000 * 65 140,000 35% 100,000 * $ 40,000



Case #4



Sales ............................ $250,000 100% $600,000 * 100% 40 420,000 * 70 Less variable expenses .. 100,000 30% Contribution margin....... 150,000 60% * 180,000 185,000 Less fixed expenses....... 130,000 * Net operating income .... $ 20,000 * $ (5,000) * *Given
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Exercise 6-15 (30 minutes)



1.



Sales $30Q $18Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $12Q + $216,000 + $0 $216,000 $216,000 ÷ $18 per unit 12,000 units, or at $30 per unit, $360,000



Alternative solution: Fixed expenses Break-even point = in unit sales Unit contribution margin =



$216,000 = 12,000 units $18 per unit



or at $30 per unit, $360,000 2. The contribution margin is $216,000 since the contribution margin is equal to the fixed expenses at the break-even point. 3. Units sold to attain Fixed expenses + Target profit = target profit Unit contribution margin =



$216,000 + $90,000 = 17,000 units $18 per unit



Total



Sales (17,000 units × $30 per unit) ......... $510,000 Less variable expenses (17,000 units × $12 per unit) ............... 204,000 Contribution margin ............................... 306,000 Less fixed expenses................................ 216,000 Net operating income ............................. $ 90,000



Unit



$30



12 $18
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Exercise 6-15 (continued)



4. Margin of safety in dollar terms:



Margin of safety = Total sales - Break-even sales in dollars = $450,000 - $360,000 = $90,000 Margin of safety in percentage terms: Margin of safety = Margin of safety in dollars percentage Total sales =



$90,000 = 20% $450,000



5. The CM ratio is 60%. Expected total contribution margin: ($500,000 × 60%) .... $300,000 Present total contribution margin: ($450,000 × 60%) ...... 270,000 Increased contribution margin........................................ $ 30,000 Alternative solution: $50,000 incremental sales × 60% CM ratio = $30,000. Since in this case the company’s fixed expenses will not change, quarterly net operating income will also increase by $30,000.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 6



289



Exercise 6-16 (15 minutes)



1.



Total



Sales (15,000 games) ................................ $300,000 Less variable expenses............................... 90,000 Contribution margin................................... 210,000 Less fixed expenses ................................... 182,000 Net operating income ................................ $ 28,000



Per Unit



$20 6 $14



The degree of operating leverage would be: Degree of operating = Contribution margin leverage Net operating income =



$210,000 = 7.5 $28,000



2. a. Sales of 18,000 games would represent a 20% increase over last year’s sales. Since the degree of operating leverage is 7.5, net operating income should increase by 7.5 times as much, or by 150% (7.5 × 20%). b. The expected total dollar amount of net operating income for next year would be: Last year’s net operating income ....................... Expected increase in net operating income next year (150% × $28,000) ................................. Total expected net operating income .................



$28,000 42,000 $70,000
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Exercise 6-17 (30 minutes)



1.



Flight Dynamic Amount %



Sales P150,000 100 Less variable expenses ........ 30,000 20 Contribution margin............ P120,000 80 Less fixed expenses............ Net operating income ...........



Sure Shot Amount %



P250,000 100



Total Company Amount %



P400,000



100.0



160,000



64



190,000



47.5



P 90,000



36



210,000



52.5*



183,750 P 26,250



*P210,000 ÷ P400,000 = 52.5%. 2. The break-even point for the company as a whole would be: Break-even point in = Fixed expenses total dollar sales Overall CM ratio =



P183,750 =P350,000 0.525



3. The additional contribution margin from the additional sales would be computed as follows: P100,000 × 52.5% CM ratio = P52,500 Assuming no change in fixed expenses, all of this additional contribution margin of P52,500 should drop to the bottom line as increased net operating income. This answer assumes no change in selling prices, variable costs per unit, fixed expense, or sales mix.
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Problem 6-18 (60 minutes)



1.



Sales $30.00Q $12.00Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $18.00Q + $150,000 + $0 $150,000 $150,000 ÷ $12.00 per pair 12,500 pairs



12,500 pairs × $30 per pair = $375,000 in sales. Alternative solution: Fixed expenses Break-even point = in unit sales Unit contribution margin =



$150,000 = 12,500 pairs $12.00 per pair



Break-even point = Fixed expenses in sales dollars CM ratio =



$150,000 = $375,000 in sales 0.40



2. See the graph on the following page. 3. The simplest approach is: Break-even sales ........................... 12,500 pairs Actual sales ................................... 12,000 pairs 500 pairs Sales short of break-even ............... 500 pairs × $12 contribution margin per pair = $6,000 loss Alternative solution: Sales (12,000 pairs × $30.00 per pair) ....................... $360,000 Less variable expenses (12,000 pairs × $18.00 per pair) ............................. 216,000 Contribution margin .................................................. 144,000 Less fixed expenses .................................................. 150,000 Net operating loss..................................................... $ (6,000)
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Problem 6-18 (continued) 2. Cost-volume-profit graph: $500



Break-even point: 12,500 pairs of shoes or $375,000 total sales



$450



Total Sales (000s)



$400



Total Sales Total Expense



$350 $300 $250 $200



Total Fixed Expense



$150 $100 $50 $0 0



2,500



5,000



7,500



10,000 12,500 15,000 17,500 20,000



Number of Pairs of Shoes Sold
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Problem 6-18 (continued)



4. The variable expenses will now be $18.75 ($18.00 + $0.75) per pair, and the contribution margin will be $11.25 ($30.00 – $18.75) per pair. Sales $30.00Q $11.25Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $18.75Q + $150,000 + $0 $150,000 $150,000 ÷ $11.25 per pair 13,333 pairs (rounded)



13,333 pairs × $30.00 per pair = $400,000 in sales Alternative solution: Break-even point = Fixed expenses in unit sales CM per unit =



$150,000 = 13,333 pairs $11.25 per pair



Break-even point = Fixed expenses in sales dollars CM ratio =



$150,000 = $400,000 in sales 0.375



5. The simplest approach is: Actual sales ................................... 15,000 pairs Break-even sales............................ 12,500 pairs Excess over break-even sales.......... 2,500 pairs 2,500 pairs × $11.50 per pair* = $28,750 profit *$12.00 present contribution margin – $0.50 commission = $11.50 Alternative solution: Sales (15,000 pairs × $30.00 per pair) ................. $450,000 Less variable expenses (12,500 pairs × $18.00 per pair; 2,500 pairs × $18.50 per pair) ............. 271,250 Contribution margin ............................................ 178,750 Less fixed expenses ............................................ 150,000 Net operating income .......................................... $ 28,750 © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 294
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Problem 6-18 (continued)



6. The new variable expenses will be $13.50 per pair. Sales $30.00Q $16.50Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $13.50Q + $181,500 + $0 $181,500 $181,500 ÷ $16.50 per pair 11,000 pairs



11,000 pairs × $30.00 per pair = $330,000 in sales. Although the change will lower the break-even point from 12,500 pairs to 11,000 pairs, the company must consider whether this reduction in the break-even point is more than offset by the possible loss in sales arising from having the sales staff on a salaried basis. Under a salary arrangement, the sales staff has less incentive to sell than under the present commission arrangement, resulting in a potential loss of sales and a reduction of profits. Although it is generally desirable to lower the break-even point, management must consider the other effects of a change in the cost structure. The break-even point could be reduced dramatically by doubling the selling price but it does not necessarily follow that this would improve the company’s profit.
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Problem 6-19 (60 minutes)



1. The CM ratio is 30%.



Total



Sales (19,500 units).......... $585,000 Less variable expenses ..... 409,500 Contribution margin.......... $175,500



Per Unit Percent of Sales $30.00 21.00 $ 9.00



100% 70 30%



The break-even point is: Sales $30.00Q $9.00Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $21.00Q + $180,000 + $0 $180,000 $180,000 ÷ $9.00 per unit 20,000 units



20,000 units × $30.00 per unit = $600,000 in sales. Alternative solution: Fixed expenses Break-even point = in unit sales Unit contribution margin =



$180,000 =20,000 units $9.00 per unit



Break-even point = Fixed expenses in sales dollars CM ratio =



$180,000 = $600,000 in sales 0.30



2. Incremental contribution margin: $80,000 increased sales × 0.30 CM ratio .............. $24,000 Less increased advertising cost .............................. 16,000 Increase in monthly net operating income............... $ 8,000 Since the company is now showing a loss of $4,500 per month, if the changes are adopted, the loss will turn into a profit of $3,500 each month ($8,000 less $4,500 = $3,500). © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 296
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Problem 6-19 (continued)



3. Sales (39,000 units @ $27.00 per unit*) ........... $1,053,000 Less variable expenses (39,000 units @ $21.00 per unit) ................... 819,000 Contribution margin ........................................ 234,000 Less fixed expenses ($180,000 + $60,000) ....... 240,000 Net operating loss ........................................... $ (6,000) *$30.00 – ($30.00 × 0.10) = $27.00 4.



Sales $30.00Q $8.25Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $21.75Q* + $180,000 + $9,750 $189,750 $189,750 ÷ $8.25 per unit 23,000 units



*$21.00 + $0.75 = $21.75 Alternative solution: Unit sales to attain = Fixed expenses + Target profit target profit CM per unit =



$180,000 + $9,750 =23,000 units $8.25 per unit**



**$30.00 – $21.75 = $8.25 5. a. The new CM ratio would be:



Per Unit



Sales ............................. $30.00 Less variable expenses .... 18.00 Contribution margin ........ $12.00



Percent of Sales 100% 60 40%
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Problem 6-19 (continued)



The new break-even point would be: Fixed expenses Break-even point = in unit sales Unit contribution margin =



$180,000 + $72,000 =21,000 units $12.00 per unit



Break-even point = Fixed expenses in sales dollars CM ratio =



$180,000 + $72,000 =$630,000 0.40



b. Comparative income statements follow:



Not Automated Per Total % Unit



Sales (26,000 units) ............$780,000 $30.00 100% Less variable expenses ....... 546,000 21.00 70 Contribution margin........... 234,000 $ 9.00 30% Less fixed expenses........... 180,000 Net operating income .......... $ 54,000



Automated Per Total Unit



%



$780,000 $30.00 100% 468,000



18.00



312,000 $12.00



60 40%



252,000 $ 60,000



c. Whether or not the company should automate its operations depends on how much risk the company is willing to take and on prospects for future sales. The proposed changes would increase the company’s fixed costs and its break-even point. However, the changes would also increase the company’s CM ratio (from 0.30 to 0.40). The higher CM ratio means that once the break-even point is reached, profits will increase more rapidly than at present. If 26,000 units are sold next month, for example, the higher CM ratio will generate $6,000 more in profits than if no changes are made. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 298
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Problem 6-19 (continued)



The greatest risk of automating is that future sales may drop back down to present levels (only 19,500 units per month), and as a result, losses will be even larger than at present due to the company’s greater fixed costs. (Note the problem states that sales are erratic from month to month.) In sum, the proposed changes will help the company if sales continue to trend upward in future months; the changes will hurt the company if sales drop back down to or near present levels. Note to the Instructor: Although it is not asked for in the problem, if time permits you may want to compute the point of indifference between the two alternatives in terms of units sold; i.e., the point where profits will be the same under either alternative. At this point, total revenue will be the same; hence, we include only costs in our equation:



Let Q $21.00Q + $180,000 $3.00Q Q Q



= = = = =



Point of indifference in units sold $18.00Q + $252,000 $72,000 $72,000 ÷ $3.00 per unit 24,000 units



If more than 24,000 units are sold in a month, the proposed plan will yield the greater profits; if less than 24,000 units are sold in a month, the present plan will yield the greater profits (or the least loss).
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Problem 6-20 (60 minutes)



1. Sales price............................ $20.00 100% Less variable expenses .......... 8.00 40 Contribution margin .............. $12.00 60% 2. Break-even point in Fixed expenses = total sales dollars CM ratio =



$180,000 =$300,000 0.60



3. $75,000 increased sales × 0.60 CM ratio = $45,000 increased contribution margin. Since the fixed costs will not change, net operating income should also increase by $45,000. 4. a.



Contribution margin Degree of = operating leverage Net operating income =



$240,000 =4 $60,000



b. 4 × 20% = 80% increase in net operating income. 5.



Sales............................. Less variable expenses ... Contribution margin ....... Less fixed expenses ....... Net operating income .....



Last Year: 18,000 units Amount Per Unit



$360,000 144,000 216,000 180,000 $ 36,000



Proposed: 24,000 units* Amount Per Unit



$20.00 8.00 $12.00



$432,000 $18.00 ** 192,000 8.00 240,000 $10.00 210,000 $ 30,000



*18,000 units + 6,000 units = 24,000 units **$20.00 × 0.9 = $18.00 No, the changes should not be made.
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Problem 6-20 (continued)



6. Expected total contribution margin: 18,000 units × 1.25 × $11.00 per unit* ....................... Present total contribution margin: 18,000 units × $12.00 per unit .................................... Incremental contribution margin, and the amount by which advertising can be increased with net operating income remaining unchanged ......................................



$247,500 216,000 $ 31,500



*$20.00 – ($8.00 + $1.00) = $11.00
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Problem 6-21 (30 minutes)



Product Fragrant



Loonzain



Total



24% B180,000 100%



36% B270,000 100%



100% B 750,000 100%



36,000 B144,000



108,000 B162,000



1.



White



Percentage of total sales...................... 40% Sales ........................ B300,000 100% Less variable expenses ................... 216,000 72 Contribution margin... B 84,000 28% Less fixed expenses... Net operating income (loss) ............



20 80%



40 60%



360,000 390,000 449,280



48 52% *



B (59,280)



*B390,000 ÷ B750,000 = 52%. 2. Break-even sales would be: Break-even point = Fixed expenses in total dollar sales CM ratio =



B449,280 =B864,000 0.520
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Problem 6-21 (continued)



3. Memo to the president: Although the company met its sales budget of B750,000 for the month, the mix of products changed substantially from that budgeted. This is the reason the budgeted net operating income was not met, and the reason the break-even sales were greater than budgeted. The company’s sales mix was planned at 20% White, 52% Fragrant, and 28% Loonzain. The actual sales mix was 40% White, 24% Fragrant, and 36% Loonzain. As shown by these data, sales shifted away from Fragrant Rice, which provides our greatest contribution per dollar of sales, and shifted toward White Rice, which provides our least contribution per dollar of sales. Although the company met its budgeted level of sales, these sales provided considerably less contribution margin than we had planned, with a resulting decrease in net operating income. Notice from the attached statements that the company’s overall CM ratio was only 52%, as compared to a planned CM ratio of 64%. This also explains why the breakeven point was higher than planned. With less average contribution margin per dollar of sales, a greater level of sales had to be achieved to provide sufficient contribution margin to cover fixed costs.
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Problem 6-22 (45 minutes)



1. Sales (15,000 units × $70 per unit) .............................. $1,050,000 600,000 Less variable expenses (15,000 units × $40 per unit)..... Contribution margin .................................................... 450,000 540,000 Less fixed expenses .................................................... Net operating loss ....................................................... $ (90,000) 2. Break-even point Fixed expenses = in unit sales Unit contribution margin =



$540,000 =18,000 units $30 per unit



18,000 units × $70 per unit = $1,260,000 to break even.
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Problem 6-22 (continued)



3.



Unit Unit Sales Variable Price Expense $70 68 66 64 62 60 58 56



$40 40 40 40 40 40 40 40



Unit Contribution Margin $30 28 26 24 22 20 18 16



Volume (Units)



15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000



Total Contribution Margin $450,000 560,000 650,000 720,000 770,000 800,000 810,000 800,000



Fixed Expenses



$540,000 540,000 540,000 540,000 540,000 540,000 540,000 540,000



Net operating income $ (90,000) 20,000 110,000 180,000 230,000 260,000 270,000 260,000



Thus, the maximum profit is $270,000. This level of profit can be earned by selling 45,000 units at a price of $58 each.
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Problem 6-22 (continued)



4. At a selling price of $58 per unit, the contribution margin is $18 per unit. Therefore: Fixed expenses Break-even point = in unit sales Unit contribution margin =



$540,000 =30,000 units $18 per unit



30,000 units × $58 per unit = $1,740,000 to break even. This break-even point is different from the break-even point in part (2) because of the change in selling price. With the change in selling price the unit contribution margin drops from $30 to $18, resulting in an increase in the break-even point.
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Problem 6-23 (30 minutes)



1. (1) (2) (3) (4) (5) (6) (7) (8) (9)



Dollars Volume of output, expressed in units, % of capacity, sales, or some other measure Total expense line Variable expense area Fixed expense area Break-even point Loss area Profit area Revenue line
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Problem 6-23 (continued)



2. a. Line 3: Line 9: Break-even point:



Remain unchanged. Have a steeper slope. Decrease.



b. Line 3: Line 9: Break-even point:



Have a flatter slope. Remain unchanged. Decrease.



c. Line 3: Line 9: Break-even point:



Shift upward. Remain unchanged. Increase.



d. Line 3: Line 9: Break-even point:



Remain unchanged. Remain unchanged. Remain unchanged.



e. Line 3: Line 9: Break-even point:



Shift downward and have a steeper slope. Remain unchanged. Probably change, but the direction is uncertain.



f. Line 3: Line 9: Break-even point:



Have a steeper slope. Have a steeper slope. Remain unchanged in terms of units; increase in terms of total dollars of sales.



g. Line 3: Line 9: Break-even point:



Shift upward. Remain unchanged. Increase.



h. Line 3: Line 9: Break-even point:



Shift upward and have a flatter slope. Remain unchanged. Probably change, but the direction is uncertain.
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Problem 6-24 (75 minutes)



1. a. Selling price...................... $25 100% Less variable expenses ...... 15 60 Contribution margin .......... $10 40% Sales $25Q $10Q Q Q



= Variable expenses + Fixed expenses + Profits = $15Q + $210,000 + $0 = $210,000 = $210,000 ÷ $10 per ball = 21,000 balls



Alternative solution: Fixed expenses Break-even point = in unit sales Unit contribution margin =



$210,000 =21,000 balls $10 per ball



b. The degree of operating leverage would be: Contribution margin Degree of = operating leverage Net operating income =



$300,000 =3.33 (rounded) $90,000



2. The new CM ratio will be: Selling price ...................... Less variable expenses ...... Contribution margin...........



$25 100% 18 72 $ 7 28%



The new break-even point will be: Sales $25Q $7Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $18Q + $210,000 + $0 $210,000 $210,000 ÷ $7 per ball 30,000 balls © The McGraw-Hill Companies, Inc., 2006. All rights reserved.
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Problem 6-24 (continued)



Alternative solution: Fixed expenses Break-even point = in unit sales Unit contribution margin = 3.



Sales $25Q $7Q Q Q



= = = = =



$210,000 =30,000 balls $7 per ball



Variable expenses + Fixed expenses + Profits $18Q + $210,000 + $90,000 $300,000 $300,000 ÷ $7 per ball 42,857 balls (rounded)



Alternative solution: Unit sales to attain = Fixed expenses +Target profit target profit Unit contribution margin =



$210,000 + $90,000 =42,857 balls $7 per ball



Thus, sales will have to increase by 12,857 balls (42,857 balls, less 30,000 balls currently being sold) to earn the same amount of net operating income as last year. The computations above and in part (2) show quite clearly the dramatic effect that increases in variable costs can have on an organization. The effects on Northwood Company are summarized below: Combination margin ratio.................................... Break-even point (in balls) .................................. Sales (in balls) needed to earn a $90,000 profit ....



Present 40% 21,000 30,000



Expected 28% 30,000 42,857



Note particularly that if variable costs do increase next year, then the company will just break even if it sells the same number of balls (30,000) as it did last year.
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Problem 6-24 (continued)



4. The contribution margin ratio last year was 40%. If we let P equal the new selling price, then: P 0.60P P P



= = = =



$18 + 0.40P $18 $18 ÷ 0.60 $30



To verify: Selling price ..................... $30 Less variable expenses ...... 18 Contribution margin .......... $12



100% 60 40%



Therefore, to maintain a 40% CM ratio, a $3 increase in variable costs would require a $5 increase in the selling price. 5. The new CM ratio would be: Selling price ......................... Less variable expenses.......... Contribution margin..............



$25 100% 9* 36 64% $16



*$15 – ($15 × 40%) = $9 The new break-even point would be: Sales $25Q $16Q Q Q



= Variable expenses + Fixed expenses + Profits = $9Q + $420,000 + $0 = $420,000 = $420,000 ÷ $16 per ball = 26,250 balls



Alternative solution: Fixed expenses Break-even point = in unit sales Unit contribution margin =



$420,000 =26,250 balls $16 per ball



Although this new break-even is greater than the company’s present break-even of 21,000 balls [see Part (1) above], it is less than the breakeven point will be if the company does not automate and variable labor costs rise next year [see Part (2) above]. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 6
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Problem 6-24 (continued)



6. a.



Sales $25Q $16Q Q Q



= Variable expenses + Fixed expenses + Profits = $9Q + $420,000 + $90,000 = $510,000 = $510,000 ÷ $16 per ball = 31,875 balls



Alternative solution: Unit sales to attain = Fixed expenses + Target profit target profit Unit contribution margin = $420,000 + $90,000 =31,875 balls $16 per ball Thus, the company will have to sell 1,875 more balls (31,875 – 30,000 = 1,875) than now being sold to earn a profit of $90,000 per year. However, this is still far less than the 42,857 balls that would have to be sold to earn a $90,000 profit if the plant is not automated and variable labor costs rise next year [see Part (3) above]. b. The contribution income statement would be: Sales (30,000 balls × $25 per ball) .......................... Less variable expenses (30,000 balls × $9 per ball)... Contribution margin ................................................ Less fixed expenses................................................ Net operating income..............................................



$750,000 270,000 480,000 420,000 $ 60,000



Contribution margin Degree of = operating leverage Net operating income =



$480,000 =8 $60,000
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Problem 6-24 (continued)



c. This problem illustrates the difficulty faced by many companies today. Variable costs for labor are rising, yet because of competitive pressures it is often difficult to pass these cost increases along in the form of a higher price for products. Thus, companies are forced to automate (to some degree) resulting in higher operating leverage, often a higher break-even point, and greater risk for the company. There is no clear answer as to whether one should have been in favor of constructing the new plant. However, this question provides an opportunity to bring out points such as in the preceding paragraph and it forces students to think about the issues.
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Problem 6-25 (60 minutes)



1.



Sales $40.00Q $24.00Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $16.00Q + $60,000 + $0 $60,000 $60,000 ÷ $24.00 per pair 2,500 pairs



2,500 pairs × $40.00 per pair = $100,000 in sales Alternative solution: $60,000 Break-even point = Fixed expenses = =2,500 pairs in unit sales CM per unit $24.00 per pair Break-even point = Fixed expenses = $60,000 =$100,000 in dollar sales CM ratio 0.600 2. See the graph at the end of this solution. 3.



Sales $40.00Q $24.00Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $16.00Q + $60,000 + $18,000 $78,000 $78,000 ÷ $24.00 per pair 3,250 pairs



Alternative solution: Unit sales to attain = Fixed expenses + Target profit target profit Unit contribution margin =



$60,000 + $18,000 =3,250 pairs $24.00 per pair



4. Incremental contribution margin: $25,000 increased sales × 60% CM ratio.............. $15,000 Incremental fixed salary cost ................................. 8,000 Increased net income ............................................ $ 7,000 Yes, the position should be converted to a full-time basis.
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Problem 6-25 (continued)



5. a.



Contribution margin $72,000 Degree of = = =6 operating leverage Net operating income $12,000



b. 6.00 × 50% sales increase = 300% increase in net operating income. Thus, net operating income next year would be: $12,000 + ($12,000 × 300%) = $48,000. 2. Cost-volume-profit graph: $200



Total Sales



$180



Total Sales (000s)



$160 $140



Break-even point: 2,500 pairs of sandals or $100,000 total sales



$120



Total Expense



$100 $80



Total Fixed Expense



$60 $40 $20 $0 0



500



1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000



Number of Pairs of Sandals Sold
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Problem 6-26 (30 minutes)



1. The contribution margin per unit on the first 16,000 units is: Sales price ............................. Less variable expenses............ Contribution margin................



Per Unit $3.00 1.25 $1.75



The contribution margin per unit on anything over 16,000 units is: Sales price ............................. Less variable expenses............ Contribution margin................



Per Unit $3.00 1.40 $1.60



Thus, for the first 16,000 units sold, the total amount of contribution margin generated would be: 16,000 units × $1.75 per unit = $28,000 Since the fixed costs on the first 16,000 units total $35,000, the $28,000 contribution margin above is not enough to permit the company to break even. Therefore, in order to break even, more than 16,000 units will have to be sold. The fixed costs that will have to be covered by the additional sales are: Fixed costs on the first 16,000 units .......................... $35,000 Less contribution margin from the first 16,000 units.... 28,000 Remaining unrecovered fixed costs ............................ 7,000 Add monthly rental cost of the additional space 1,000 needed to produce more than 16,000 units.............. Total fixed costs to be covered by remaining sales ...... $ 8,000
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Problem 6-26 (continued)



The additional sales of units required to cover these fixed costs would be: Total remaining fixed costs $8,000 = =5,000 units Unit contribution margin on added units $1.60 per unit Therefore, a total of 21,000 units (16,000 + 5,000) must be sold in order for the company to break even. This number of units would equal total sales of: 21,000 units × $3.00 per unit = $63,000 in total sales. 2.



Target profit $12,000 = =7,500 units Unit contribution margin $1.60 per unit



Thus, the company must sell 7,500 units above the break-even point to earn a profit of $12,000 each month. These units, added to the 21,000 units required to break even, would equal total sales of 28,500 units each month to reach the target profit figure. 3. If a bonus of $0.10 per unit is paid for each unit sold in excess of the break-even point, then the contribution margin on these units would drop from $1.60 to $1.50 per unit. The desired monthly profit would be: 25% × ($35,000 + $1,000) = $9,000 Thus, Target profit $9,000 = =6,000 units Unit contribution margin $1.50 per unit Therefore, the company must sell 6,000 units above the break-even point to earn a profit of $9,000 each month. These units, added to the 21,000 units required to break even, would equal total sales of 27,000 units each month.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 6



317



Problem 6-27 (30 minutes)



1. The contribution margin per sweatshirt would be: Selling price................................................ Less variable expenses: Purchase cost of the sweatshirts ................ $8.00 Commission to the student salespersons .... 1.50 Contribution margin ....................................



$13.50 9.50 $ 4.00



Since there are no fixed costs, the number of unit sales needed to yield the desired $1,200 in profits can be obtained by dividing the target $1,200 profit by the unit contribution margin: Target profit $1,200 = =300 sweatshirts Unit contribution margin $4.00 per sweatshirt 300 sweatshirts × $13.50 per sweatshirt = $4,050 in total sales. 2. Since an order has been placed, there is now a “fixed” cost associated with the purchase price of the sweatshirts (i.e., the sweatshirts can’t be returned). For example, an order of 75 sweatshirts requires a “fixed” cost (investment) of $600 (75 sweatshirts × $8.00 per sweatshirt = $600). The variable cost drops to only $1.50 per sweatshirt, and the new contribution margin per sweatshirt becomes: Selling price .................................................. Less variable expenses (commissions only)...... Contribution margin.......................................



$13.50 1.50 $12.00



Since the “fixed” cost of $600 must be recovered before Mr. Hooper shows any profit, the break-even computation would be: Fixed expenses Break-even point = in unit sales Unit contribution margin =



$600 =50 sweatshirts $12.00 per sweatshirt



50 sweatshirts × $13.50 per sweatshirt = $675 in total sales If a quantity other than 75 sweatshirts were ordered, the answer would change accordingly.
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Problem 6-28 (60 minutes)



1. The income statements would be:



Present Per Amount Unit



%



Sales...........................$450,000 $30 100% Less variable 21 70 expenses .................. 315,000 Contribution margin ..... 135,000 $ 9 30% Less fixed expenses ..... 90,000 Net operating income ...$ 45,000



Proposed Per Amount Unit



%



$450,000 $30 100% 180,000 12* 270,000 $18 225,000 $ 45,000



40 60%



*$21 – $9 = $12. 2.



Present



Proposed



a. Degree of operating leverage ......................



$135,000 =3 $45,000



$270,000 =6 $45,000



b. Break-even point in dollars..............................



$90,000 = 0.30 $300,000



$225,000 = 0.60 $375,000



c. Margin of safety = Total sales – Break-even sales: $450,000 – $300,000.... $450,000 – $375,000.... Margin of safety percentage = Margin of safety ÷ Total sales: $150,000 ÷ $450,000 ... $75,000 ÷ $450,000 .....



$150,000



33 1/3%



$75,000



16 2/3%
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Problem 6-28 (continued)



3. The major factor would be the sensitivity of the company’s operations to cyclical movements in the economy. In years of strong economic activity, the company will be better off with the new equipment. The reason is that the new equipment will increase the CM ratio, permitting profits to rise more rapidly in years that sales are strong. However, in periods of economic recession, the company will be worse off with the new equipment. The greater fixed costs created by the new equipment will cause losses to be deeper and sustained more quickly than at present. Thus, management must decide whether the potential for greater profits in good years is worth the risk of deeper losses in bad years. 4. No information is given in the problem concerning the new variable expenses or the new contribution margin ratio. Both of these items must be determined before the new break-even point can be computed. The computations are: New variable expenses: Sales = Variable expenses + Fixed expenses + Profits $585,000*= Variable expenses + $180,000 + $54,000** $351,000 = Variable expenses *New level of sales: $450,000 × 1.30 = $585,000 **New level of net operating income: $45,000 × 1.2 = $54,000 New CM ratio: Sales .................................. $585,000 Less variable expenses......... 351,000 Contribution margin............. $234,000



100% 60 40%



With the above data, the new break-even point can be computed: Break-even point = Fixed expenses = $180,000 =$450,000 in dollar sales CM ratio 0.4
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Problem 6-28 (continued)



The greatest risk is that the marketing manager’s estimates of increases in sales and net operating income will not materialize and that sales will remain at their present level. Note that the present level of sales is $450,000, which is just equal to the break-even level of sales under the new marketing method. Thus, if the new marketing strategy is adopted and sales remain unchanged, profits will drop from the current level of $45,000 per month to zero. It would be a good idea to compare the new marketing strategy to the current situation more directly. What level of sales would be needed under the new method to generate at least the $45,000 in profits the company is currently earning each month? The computations are: Dollar sales to attain = Fixed expenses + Target profit target profit CM ratio =



$180,000 + $45,000 0.40



= $562,500 in sales each month Thus, sales would have to increase by at least 25% ($562,500 is 25% higher than $450,000) in order to make the company better off with the new marketing strategy than with the current situation. This appears to be extremely risky.
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Problem 6-29 (45 minutes)



1. a.



Hawaiian Fantasy Amount %



Tahitian Joy Amount %



Total Amount %



Sales............................. $300,000 100.0 $500,000 100.0 $800,000 100.0 Less variable expenses ... 180,000 60.0 100,000 20.0 280,000 35.0 Contribution margin ....... $120,000 40.0 $400,000 80.0 520,000 65.0 Less fixed expenses ....... 475,800 Net operating income ..... $ 44,200 b.



Break-even point = Fixed expenses = $475,800 =$732,000 in dollar sales CM ratio 0.650



Margin of safety=Actual sales - Break-even sales =$800,000 - $732,000=$68,000 Margin of safety = Margin of safety in dollars percentage Actual sales =



$68,000 =8.5% $800,000
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Problem 6-29 (continued)



2. a.



Hawaiian Fantasy Amount %



Sales................... $300,000 100.0 Less variable expenses .......... 180,000 60.0 Contribution margin.............. $120,000 40.0 Less fixed expenses .......... Net operating income .............



Tahitian Joy Amount %



$500,000 100



Samoan Delight Amount %



Total Amount



%



$450,000 100.0 $1,250,000 100.0



100,000



20



360,000



80.0



640,000



51.2



$400,000



80



$ 90,000



20.0



610,000



48.8



475,800 $ 134,200
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Problem 6-29 (continued)



b.



Break-even point = Fixed expenses = $475,800 = $975,000 in dollar sales CM ratio 0.488 Margin of safety=Actual sales - Break-even sales =$1,250,000 - $975,000=$275,000 Margin of safety = Margin of safety in dollars percentage Actual sales $275,000 = =22% $1,250,000



3. The reason for the increase in the break-even point can be traced to the decrease in the company’s overall contribution margin ratio when the third product is added. Note from the income statements above that this ratio drops from 65% to 48.8% with the addition of the third product. This product (the Samoan Delight) has a CM ratio of only 20%, which causes the average contribution margin per dollar of sales to shift downward. This problem shows the somewhat tenuous nature of break-even analysis when the company has more than one product. The analyst must be very careful of his or her assumptions regarding sales mix, including the addition (or deletion) of new products. It should be pointed out to the president that even though the breakeven point is higher with the addition of the third product, the company’s margin of safety is also greater. Notice that the margin of safety increases from $68,000 to $275,000 or from 8.5% to 22%. Thus, the addition of the new product shifts the company much further from its break-even point, even though the break-even point is higher.
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Problem 6-30 (60 minutes)



1.



CARBEX, INC. Income Statement For April



Standard Amount %



Deluxe Amount %



Total Amount %



Sales ............................ $240,000 100 $150,000 100 $390,000 100.0 Less variable expenses: Production.................. 60,000 25 60,000 40 120,000 30.8 Sales commission........ 36,000 15 22,500 15 58,500 15.0 Total variable expenses .. 96,000 40 82,500 55 178,500 45.8 Contribution margin ....... $144,000 60 $ 67,500 45 $211,500 54.2 Less fixed expenses: Advertising ................. 105,000 Depreciation ............... 21,700 Administrative............. 63,000 Total fixed expenses ...... 189,700 Net operating income..... $ 21,800 CARBEX, INC. Income Statement For May



Standard Amount %



Sales ........................... $60,000 100 Less variable expenses: Production................. 15,000 25 Sales commission....... 9,000 15 Total variable expenses . 24,000 40 Contribution margin ...... $36,000 60 Less fixed expenses: Advertising ................ Depreciation .............. Administrative............ Total fixed expenses ..... Net operating income....



Deluxe Amount %



$375,000 100 150,000 56,250 206,250 $168,750



40 15 55 45



Total Amount %



$435,000 100.0 165,000 65,250 230,250 204,750



37.9 15.0 52.9 47.1



105,000 21,700 63,000 189,700 $ 15,050
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Problem 6-30 (continued)



2. The sales mix has shifted over the last year from Standard sets to Deluxe sets. This shift has caused a decrease in the company’s overall CM ratio from 54.2% in April to 47.1% in May. For this reason, even though total sales (in dollars) are greater, net operating income is lower. 3. Sales commissions could be based on contribution margin, rather than on sales price. A flat rate on total contribution margin, as the text suggests, might encourage the salespersons to emphasize the product with the greatest contribution to the profits of the firm. 4. a. The break-even in dollar sales can be computed as follows: Fixed expenses $189,700 = = $350,000 0.542 CM ratio b. May’s break-even point is higher than April’s. This is because the company’s overall CM ratio has gone down, i.e., the sales mix has shifted from the more profitable to the less profitable units.
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Case 6-31 (60 minutes)



1. and 2.



Part 1 Total Per Unit



Sales .......................................... $450,000 Less variable expenses: Direct materials ........................ 90,000 Direct labor .............................. 78,300 Variable overhead ..................... 13,500 Variable selling: Commissions.......................... 27,000 Shipping ................................ 5,400 Variable administrative .............. 1,800 Total variable expenses ................ 216,000 Contribution margin 234,000 Less fixed expenses: Manufacturing overhead ............ 85,0002 Selling (advertising, etc.) ........... 120,000 Administrative (salaries, etc.) ..... 48,000 Total fixed expenses .................... 253,000 Net operating income (loss).......... $(19,000) 1



$10.00



2.00 1.74 0.30 0.601 0.12 0.04 4.80 $ 5.20



6% of sales dollars for parts 1 and 2a; 9% for part 2b. 2 $98,500 – (45,000 units × $0.30) = $85,000. 3 $10.00 – ($10.00 × 20%) = $8.00; $8.00 × 75,000 units = $600,000.



Part 2a Total Per Unit



Part 2b Total Per Unit



$600,0003



$8.00



$720,0004



150,000 130,500 22,500



2.00 1.74 0.30



120,000 104,400 18,000



36,000 9,000 3,000 351,000 249,000



0.481 0.12 0.04 4.68 $3.32



64,800 7,200 2,400 316,800 403,200



85,000 120,000 48,000 253,000 $ (4,000)



$12.00



2.00 1.74 0.30 1.081 0.12 0.04 5.28 $ 6.72



85,000 220,0005 48,000 353,000 $ 50,200



4



45,000 units × 1 1/3 = 60,000 units; $10.00 + ($10.00 × 20%) = $12.00; 60,000 units × $12.00 = $720,000. 5 $120,000 + $100,000 = $220,000.
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Case 6-31 (continued)



3. Selling price per unit ...................................... Original unit variable expense (from part 1) ..... $4.80 Less reduction in materials cost....................... 0.70 New contribution margin per unit ....................



$10.00 4.10 $ 5.90



Unit sales to attain = Fixed expenses+Target profit target profit Unit contribution margin =



$253,000+$30,200 =48,000 units $5.90 per unit



4. Contribution margin generated $312,000 (60,000 units × $5.20 per unit) ....................... Less: Fixed costs to be covered (from part 1) ............ $253,000 Target profit (60,000 units × $10 per unit = $600,000; $600,000 × 4.5% = $27,000)........ 27,000 280,000 Contribution margin available for increased advertising......................................................... $ 32,000 5. The quoted price per unit would be: Variable production expense ($2.00 + $1.74 + $0.30)... $4.04 Shipping expense ($0.12 × 1.5) .................................. 0.18 Variable administrative expense ($0.04 × 0.75) ............ 0.03 Special insurance fee ($5,700 ÷ 9,500 units) ................ 0.60 Present net operating loss ($19,000 ÷ 9,500 units)....... 2.00 Desired profit ($14,250 ÷ 9,500 units)......................... 1.50 Quoted price per unit.................................................. $8.35 It should be pointed out, however, that the price charged to the overseas distributor should be determined by how much the overseas distributor is willing to pay and competitive conditions rather than by Whitney Company’s desired profit. Any price greater than the cost of $4.85 per unit (= $8.35 – $1.50 – $2.00) would reduce Whitney’s net operating loss. On the other hand, if the distributor is willing to pay more than $8.35 per unit, it would be foolish to leave the additional profit on the table.
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Case 6-32 (90 minutes)



1. a. Before the income statement can be completed, we need to estimate the company’s revenues and expenses for the month. The first step is to compute the sales for the month in both units and dollars. Sales in units would be: 33,000 units (July sales) ÷ 1.10 = 30,000 units sold in June. To determine the sales in dollars, we must integrate the break-even point, the margin of safety in dollars, and the margin of safety percentage. The computations are:



Margin of safety in dollars=Total sales - Break-even sales =Total sales - $180,000 Margin of safety = Margin of safety in dollars percentage (20%) Total sales If the margin of safety in dollars is 20% of total sales, then the breakeven point in dollars must be 80% of total sales. Therefore, total sales would be: $180,000 =80% Total sales Total sales = $180,000÷80% = $225,000 The selling price per unit would be: $225,000 total sales ÷ 30,000 units = $7.50 per unit. The second step is to determine the total contribution margin for the month of June. This can be done by using the operating leverage concept. Note that a 10% increase in sales has resulted in a 50% increase in net operating income between June and July: July increased net income $40,500 - $27,000 $13,500 = = =50% June net income $27,000 $27,000
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Case 6-32 (continued)



Since the net operating income for July increased by 50% when sales increased by 10%, the degree of operating leverage for June must be 5. Therefore, total contribution margin for June must have been: 5 × $27,000 = $135,000. June’s income statement can now be completed by simply inserting known data and computing unknown data: PYRRHIC COMPANY Actual Income Statement For the Month Ended June 30



Total



Sales (30,000 units)........ $225,000 Less variable expenses.... 90,000 * Contribution margin........ 135,000 Less fixed expenses........ 108,000 * Net operating income ..... $ 27,000



Per Unit



$7.50 3.00 * $4.50



Percent 100 40 60



* *



*Computed by working from known data. b. The break-even point: Fixed expenses Break-even point = in unit sales Unit contribution margin =



$108,000 = 24,000 $4.50 per unit



In dollars: 24,000 units × $7.50 per unit = $180,000 c.



Margin of safety in dollars=Total sales - Break-even sales =$225,000 - $180,000 = $45,000 Margin of safety = Margin of safety in dollars percentage Total sales =



$45,000 = 20% $225,000
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Case 6-32 (continued)



d. The degree of operating leverage: Contribution margin $135,000 = =5 Net income $27,000



2. a. July’s income statement can be completed using data given in the problem and data derived for June’s income statement above: PYRRHIC COMPANY Projected Income Statement For the Month Ended July 31



Sales (33,000 units)................ Less variable expenses............ Contribution margin................ Less fixed expenses................ Net operating income ............. b.



Total



$247,500 99,000 148,500 108,000 $ 40,500



Per Unit



$7.50 3.00 $4.50



Percent 100 40 60



Margin of safety in dollars =Total sales - Break-even sales =$247,500 - $180,000=$67,500 Margin of safety = Margin of safety in dollars percentage Total sales =



$67,500 =27.3% (rounded) $247,500



Degree of operating = Contribution margin leverage Net operating income =



$148,500 =3.7 (rounded) $40,500
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Case 6-32 (continued)



The degree of operating leverage operates in the opposite manner from the margin of safety. As a company moves farther away from its break-even point, the degree of operating leverage decreases. The reason it decreases is that both contribution margin and net operating income are increasing at the same dollar rate as additional units are sold, and, mathematically, dividing one by the other will yield a progressively smaller number. 3. The increased labor cost will be $0.60 per unit, 1/3 of $1.80 per unit. The new variable expense will therefore total $3.60 per unit, and the new contribution margin ratio will be: Sales .................................. $7.50 100% 48 Less variable expenses......... 3.60 52% Contribution margin............. $3.90 The target profit per unit will be: 20% × $7.50 = $1.50. Therefore, Sales $7.50Q $2.40Q Q Q



= = = = =



Variable expenses + Fixed expenses + Profits $3.60Q + $108,000 + $1.50Q $108,000 $108,000 ÷ $2.40 per unit 45,000 units



Alternative solution: Sales X 0.32X X X



= = = = =



Variable expenses + Fixed expenses + Profits 0.48X + $108,000 + 0.20X $108,000 $108,000 ÷ 0.32 $337,500; or, at $7.50 per unit, 45,000 units
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Case 6-33 (75 minutes)



Before proceeding with the solution, it is helpful first to restructure the data into contribution format for each of the three alternatives. (The data in the statements below are in thousands.)



15% Commission



Sales ............................................. $16,000 Less variable expenses: Manufacturing ............................. 7,200 Commissions (15%, 20% 7.5%) ... 2,400 Total variable expenses................... 9,600 Contribution margin........................ 6,400 Less fixed expenses: Manufacturing overhead............... 2,340 Marketing.................................... 120 Administrative ............................. 1,800 Interest....................................... 540 Total fixed expenses ....................... 4,800 Income before income taxes ........... 1,600 Less income taxes (30%)................ 480 Net income .................................... $ 1,120



100%



60 40%



20% Commission $16,000



7,200 3,200 10,400 5,600 2,340 120 1,800 540 4,800 800 240 $ 560



Own Sales Force



100%



$16,000.0



100.0%



65 35%



7,200.0 1,200.0 8,400.0 7,600.0



52.5 47.5%



2,340.0 2,520.0 * 1,725.0 ** 540.0 7,125.0 475.0 142.5 $ 332.5



*$120,000 + $2,400,000 = $2,520,000. **$1,800,000 – $75,000 = $1,725,000.
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Case 6-33 (continued)



1. When the income before taxes is zero, income taxes will also be zero and net income will be zero. Therefore, the break-even calculations can be based on the income before taxes. a. Break-even point in dollar sales if the commission remains 15%. Fixed costs $4,800,000 = =$12,000,000 CM ratio 0.40 b. Break-even point in dollar sales if the commission increases to 20%. Fixed costs $4,800,000 = =$13,714,286 CM ratio 0.35 c. Break-even point in dollar sales if the company employs its own sales force. Fixed costs $7,125,000 = =$15,000,000 CM ratio 0.475 2. In order to generate a $1,120,000 net income, the company must generate $1,600,000 in income before taxes. Therefore, Dollar sales to = Fixed expenses + Target income before taxes attain target CM ratio =



$4,800,000 + $1,600,000 $6,400,000 = = $18,285,714 0.35 0.35



3. To determine the volume of sales at which net income would be equal under either the 20% commission plan or the company sales force plan, we find the volume of sales where costs before income taxes under the two plans are equal. X 0.65X + $4,800,000 0.125X X X



= = = = =



Total sales revenue 0.525X + $7,125,000 $2,325,000 $2,325,000 ÷ 0.125 $18,600,000
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Case 6-33 (continued)



Thus, at a sales level of $18,600,000 either plan would yield the same income before taxes and net income. Below this sales level, the commission plan would yield the largest net income; above this sales level, the sales force plan would yield the largest net income. 4. a., b., and c.



15% Commission



Contribution margin (Part 1) (x) ... $6,400,000 Income before taxes (Part 1) (y) .. $1,600,000 Degree of operating leverage: (x) ÷ (y) .................................. 4



20% Commission



Own Sales Force



7



16



$5,600,000 $ 800,000



$7,600,000 $ 475,000



5. We would continue to use the sales agents for at least one more year, and possibly for two more years. The reasons are as follows: First, use of the sales agents would have a less dramatic effect on net income. Second, use of the sales agents for at least one more year would give the company more time to hire competent people and get the sales group organized. Third, the sales force plan doesn’t become more desirable than the use of sales agents until the company reaches sales of $18,600,000 a year. This level probably won’t be reached for at least one more year, and possibly two years. Fourth, the sales force plan will be highly leveraged since it will greatly increase fixed costs (and decrease variable costs). One or two years from now, when sales have reached the $18,600,000 level, the company can benefit greatly from this leverage. For the moment, profits will be greater and risks will be less by staying with the agents, even at the higher 20% commission rate.
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Case 6-34 (75 minutes)



1. The total annual fixed cost of the Pediatric Department can be computed as follows:



Annual Patient-Days 10,000-14,000 14,001-17,000 17,001-23,725 23,726-25,550 25,551-27,375 27,376-29,200



Supervising Total PerAides Nurses Nurses sonnel @ $18,000 @ $26,000 @ $36,000 $378,000 396,000 396,000 450,000 468,000 522,000



$286,000 312,000 338,000 364,000 364,000 416,000



$144,000 144,000 144,000 180,000 180,000 216,000



$808,000 852,000 878,000 994,000 1,012,000 1,154,000



Other Fixed Total Fixed Cost Cost $454,000 454,000 454,000 454,000 454,000 454,000



$1,262,000 1,306,000 1,332,000 1,448,000 1,466,000 1,608,000



2. The “break-even” can be computed for each range of activity by dividing the total fixed cost for that range of activity by the contribution margin per patient-day, which is $80 (=$130 revenue - $50 variable cost).



Annual Patient-Days



(a) Total Fixed Cost



10,000-14,000 $1,262,000 14,001-17,000 1,306,000 17,001-23,725 1,332,000 23,726-25,550 1,448,000 25,551-27,375 1,466,000 27,376-29,200 1,608,000



(b) Contribution Margin



“BreakEven” (a) ÷ (b)



Within Relevant Range?



$80 80 80 80 80 80



15,775 16,325 16,650 18,100 18,325 20,100



No Yes No No No No
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Case 6-34 (continued)



While a “break-even” can be computed for each range of activity (i.e., relevant range), all but one of these break-evens is bogus. For example, within the range of 10,000 to 14,000 patient-days, the computed break-even is 15,755 patient-days. However, this level of activity is outside this relevant range. To serve 15,755 patient-days, the fixed costs would have to be increased from $1,262,000 to $1,306,000 by adding one more aide and one more nurse. The only “break-even” that occurs within its own relevant range is 16,325. This is the only legitimate break-even. 3. The level of activity required to earn a profit of $200,000 can be computed as follows:



Annual Patient-Days



Total Fixed Cost



Target Profit



10,000-14,000 $1,262,000 $200,000 14,001-17,000 1,306,000 200,000 17,001-23,725 1,332,000 200,000 23,726-25,550 1,448,000 200,000 25,551-27,375 1,466,000 200,000 27,376-29,200 1,608,000 200,000



Activity to (a) (b) Attain TarTotal Fixed Cost Contribution get Profit + Target Profit Margin (a) ÷ (b) $1,462,000 1,506,000 1,532,000 1,648,000 1,666,000 1,808,000



$80 80 80 80 80 80



18,275 18,825 19,150 20,600 20,825 22,600



Within Relevant Range? No No Yes No No No



In this case, the only solution that is within the appropriate relevant range is 19,150 patient-days.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 6



337



Case 6-35 (60 minutes)



Note: This is a problem that will challenge the very best students’ conceptual and analytical skills. 1. The overall break-even sales can be determined using the CM ratio.



Velcro



Sales ............................. $165,000 Variable expenses .......... 125,000 Contribution margin ....... $ 40,000 Fixed expenses .............. Net operating income ..... CM ratio=



Metal



Nylon



Total



$300,000 $340,000 $805,000 140,000 100,000 365,000 $160,000 $240,000 440,000 400,000 $ 40,000



Contribution margin $440,000 = = 0.5466 Sales $805,000



Break-even point in = Fixed expenses = $400,000 = $732,000 (rounded) total sales dollars CM ratio 0.5466 2. The issue is what to do with the common fixed cost when computing the break-evens for the individual products. The correct approach is to ignore the common fixed costs. If the common fixed costs are included in the computations, the break-even points will be overstated for individual products and managers may drop products that in fact are profitable. a. The break-even points for each product can be computed using the contribution margin approach as follows:



Velcro



Metal



Nylon



Unit selling price ................................... $1.65 $1.50 $0.85 1.25 0.70 0.25 Variable cost per unit ............................. Unit contribution margin (a) ................... $0.40 $0.80 $0.60 Product fixed expenses (b) .....................$20,000 $80,000 $60,000 Break-even point in units sold (b) ÷ (a) .. 50,000 100,000 100,000
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Case 6-35 (continued)



b. If the company were to sell exactly the break-even quantities computed above, the company would lose $240,000—the amount of the common fixed cost. This can be verified as follows:



Velcro



Metal



Nylon



Total



Unit sales .................... 50,000 100,000 100,000 Sales .......................... $82,500 $150,000 $85,000 $ 317,500 70,000 25,000 157,500 Variable expenses ........ 62,500 Contribution margin ..... $20,000 $ 80,000 $60,000 160,000 Fixed expenses ............ 400,000 Net operating income .. $(240,000) At this point, many students conclude that something is wrong with their answer to part (a) since a result in which the company loses money operating at the break-evens for the individual products does not seem to make sense. They also worry that managers may be lulled into a false sense of security if they are given the break-evens computed in part (a). Total sales at the individual product break-evens is only $317,500 whereas the total sales at the overall break-even computed in part (1) is $732,000. Many students (and managers, for that matter) attempt to resolve this apparent paradox by allocating the common fixed costs among the products prior to computing the break-evens for individual products. Any of a number of allocation bases could be used for this purpose—sales, variable expenses, product-specific fixed expenses, contribution margins, etc. (We usually take a tally of how many students allocated the common fixed costs using each possible allocation base before proceeding.) For example, the common fixed costs are allocated on the next page based on sales.
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Case 6-35 (continued)



Allocation of common fixed expenses on the basis of sales revenue:



Velcro



Sales ................................... $165,000 Percentage of total sales ........ 20.497% Allocated common fixed expense* ............................... $49,193 Product fixed expenses .......... 20,000 Allocated common and product fixed expenses (a)... $69,193 Unit contribution margin (b) ... $0.40 “Break-even” point in units sold (a) ÷ (b) ..................... 172,983



Metal



Nylon



Total



$300,000 $340,000 $805,000 37.267% 42.236% 100.0% $ 89,441 $101,366 $240,000 80,000 60,000 160,000 $169,441 $161,366 $400,000 $0.80 $0.60 211,801



268,943



*Total common fixed expense × percentage of total sales If the company sells 172,983 units of the Velcro product, 211,801 units of the Metal product, and 268,943 units of the Nylon product, the company will indeed break even overall. However, the apparent break-evens for two of the products are higher than their normal annual sales.



Velcro



Normal annual sales volume ...... 100,000 “Break-even” annual sales ......... 172,983 drop “Strategic” decision ....................



Metal



200,000 211,801 drop



Nylon



400,000 268,943 retain



It would be natural for managers to interpret a break-even for a product as the level of sales below which the company would be financially better off dropping the product. Therefore, we should not be surprised if managers, based on the above erroneous break-even calculation, would decide to drop the Velcro and Metal products and concentrate on the company’s “core competency,” which appears to be the Nylon product.
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Case 6-35 (continued)



If the managers drop the Velcro and Metal products, the company would face a loss of $60,000 computed as follows:



Velcro



Sales ............................. dropped Variable expenses ........... Contribution margin ........ Fixed expenses* .............. Net operating income ......



Metal



Nylon



dropped $340,000 100,000 $240,000



Total



$340,000 100,000 240,000 300,000 $(60,000)



* By dropping the two products, the company reduces its fixed expenses by only $100,000 (=$20,000 + $80,000). Therefore, the total fixed expenses are $300,000 rather than $400,000. By dropping the two products, the company would go from making a profit of $40,000 to suffering a loss of $60,000. The reason is that the two dropped products were contributing $100,000 toward covering common fixed expenses and toward profits. This can be verified by looking at a segmented income statement like the one that will be introduced in a later chapter.



Velcro



Metal



Nylon



Total



Sales .................................. $165,000 $300,000 $340,000 $805,000 365,000 Variable expenses................. 125,000 140,000 100,000 Contribution margin .............. 40,000 160,000 240,000 440,000 Product fixed expenses ......... 20,000 80,000 60,000 160,000 Product segment margin ....... $ 20,000 $ 80,000 $180,000 280,000 Common fixed expenses ....... 240,000 Net operating income............ $ 40,000 $100,000
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Group Exercise 6-36



1. The answer to this question will vary from school to school. 2. Managers will hire more support staff, such as security and vending personnel, for big games that predictably draw more people. These costs are variable with respect to the number of expected attendees, but are fixed with respect to the number of people who actually buy tickets. Most other costs are fixed with respect to both the number of expected and actual tickets sold—including the costs of the coaching staff, athletic scholarships, uniforms and equipment, facilities, and so on. 3. The answer to this question will vary from school to school, but a clear distinction should be drawn between the costs that are variable with respect to the number of tickets sold (i.e., actual attendees) versus the costs that are variable with respect to the number of tickets that are expected to be sold. The costs that are variable with respect to the number of tickets actually sold, given the number of expected tickets sold, are probably inconsequential since, as discussed above, staffing is largely decided based on expectations. 4. The answer to this question will vary from school to school. The lost profit is the difference between the ticket price and the variable cost of filling a seat multiplied by the number of unsold seats. 5. The answer to this question will vary from school to school. 6. The answer to this question will vary from school to school, but should be based on the answers to parts (4) and (5) above.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 342



Managerial Accounting, 11th Edition



Group Exercise 6-37



1. If 9% increases continue for ten years, then the cost of tuition and room and board at a private college will cost 2.37 times as much as today (1.0910=2.37). Thus, a college education that costs $100,000 today would cost $237,000 in ten years. This appears to be quite unaffordable—particularly if family incomes increase at much less than the 9% rate. 2. The cost of adding an additional student to a class is virtually zero. Basically, all of a college’s costs are fixed with respect to how many students are enrolled in a particular scheduled class. 3. Increasing enrollment will lead to more efficient use of the currently underutilized capacity of higher education. If more students are enrolled in a college whose enrollments are below capacity, then the cost per student should decrease. Consequently, tuition should decrease as well, unless capacity is expanded to accommodate the additional students. 4. Private colleges should benefit more than public colleges from increasing enrollments because tuition is generally higher at private institutions; therefore, more revenue will be received from additional students. The revenue stream tends to be much more constant at public colleges, which rely on funds provided by the state. This shields public colleges somewhat during periods of decreasing enrollments, but prevents them from realizing the full benefits of increasing enrollments.
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Group Exercise 6-38



Parts 1, 2, and 3



Affected by Variable adding ser- Affected by with respect adding a vice to an to seats airport? flight? filled?



Fuel and oil.................................. Yes Flying operations labor (flight crews—pilots, copilots, navigators, and flight engineers) .......... Yes Passenger service labor (flight attendants) .................................. Yes Aircraft traffic and servicing labor (personnel servicing aircraft and handling passengers at gates, baggage, and cargo).................. Yes Promotions and sales labor (reservations and sales agents, advertising and publicity) ............... Somewhat Maintenance labor (maintenance of flight equipment and ground Yes property and equipment)............ Maintenance materials and overhead ......................................... Yes Ground property and equipment (landing fees, and rental expenses and depreciation for ground property and equipment) ....................................... Yes Flight equipment (rental expenses and depreciation on aircraft frames and engines) .................. Yes General overhead (administrative personnel, utilities, insurance, communications, etc.) ................ Somewhat



Yes



Somewhat



Yes



No



Yes



Somewhat



Yes



Somewhat



No



No



Somewhat



No



Yes



No



Somewhat



No



Yes



No



No



No
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Group Exercise 6-38 (continued)



4. The variable cost of filling a seat on an already-scheduled flight is very small. The number of flight attendants on a flight might have to be augmented and the number of meals served would have to be increased, but beyond that there would be very little variable cost. Fuel costs would increase because of the added weight, but not by very much. Consequently, almost all of the ticket price falls directly to the bottom line as increased net operating income. This makes airline profits very sensitive to the load factor. As the percentage of seats filled by paying passengers increases, profits increase dramatically. The downside of this is that if the load factor declines, losses can happen very quickly. Airlines have very high fixed costs and very low variable costs, which gives them a lot of operating leverage. When operating leverage is high, profits are sensitive because each item sold contributes more to revenue, above fixed costs. Thus, beyond the break-even point, profits grow more rapidly than they would if operating leverage was low. However, if the break-even point is not reached, then losses are greater, because a higher proportion of costs is fixed.
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Chapter 7 Variable Costing: A Tool for Management Solutions to Questions 7-1 The basic difference between absorption and variable costing is due to the handling of fixed manufacturing overhead. Under absorption costing, fixed manufacturing overhead is treated as a product cost and hence is an asset until products are sold. Under variable costing, fixed manufacturing overhead is treated as a period cost and is charged in full against the current period’s income. 7-2 Selling and administrative expenses are treated as period costs under both variable costing and absorption costing. 7-3 Under absorption costing, fixed manufacturing overhead costs are included in product costs, along with direct materials, direct labor, and variable manufacturing overhead. If some of the units are not sold by the end of the period, then they are carried into the next period as inventory. The fixed manufacturing overhead cost attached to the units in ending inventory follow the units into the next period as part of their inventory cost. When the units carried over as inventory are finally sold, the fixed manufacturing overhead cost that has been carried over with the units is included as part of that period’s cost of goods sold. 7-4 Absorption costing advocates believe that absorption costing does a better job of matching costs with revenues than variable costing. They argue that all manufacturing costs must be assigned to products to properly match the costs of producing units of product with the revenues from the units when they are sold. They believe that no distinction should be made between variable and fixed manufacturing costs for the purposes of matching costs and revenues.



7-5 Advocates of variable costing argue that fixed manufacturing costs are not really the cost of any particular unit of product. If a unit is made or not, the total fixed manufacturing costs will be exactly the same. Therefore, how can one say that these costs are part of the costs of the products? These costs are incurred to have the capacity to make products during a particular period and should be charged against that period as period costs according to the matching principle. 7-6 If production and sales are equal, net operating income should be the same under absorption and variable costing. When production equals sales, inventories do not increase or decrease and therefore under absorption costing fixed manufacturing overhead cost cannot be deferred in inventory or released from inventory. 7-7 If production exceeds sales, absorption costing will usually show higher net operating income than variable costing. When production exceeds sales, inventories increase and therefore under absorption costing part of the fixed manufacturing overhead cost of the current period will be deferred in inventory to the next period. In contrast, all of the fixed manufacturing overhead cost of the current period will be charged immediately against income as a period cost under variable costing. 7-8 If fixed manufacturing overhead cost is released from inventory, then inventory levels must have decreased and therefore production must have been less than sales. 7-9 Inventory decreased. The decrease resulted in fixed manufacturing overhead cost being released from inventory and charged against income as part of cost of goods sold. This added fixed manufacturing overhead cost resulted in a
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loss even though the company operated at its breakeven. 7-10 Under absorption costing it is possible to increase net operating income simply by increasing the level of production without any increase in sales. If production exceeds sales, units of product are added to inventory. These units carry a portion of the current period’s fixed manufacturing overhead costs into the inventory account, thereby reducing the current period’s reported expenses and causing net operating income to increase.



7-11 Generally speaking, variable costing cannot be used externally for financial reporting purposes nor can it be used for tax purposes. It can, however, be used in internal reports. 7-12 Differences in reported net operating income between absorption and variable costing arise because of changing levels of inventory. Under JIT, goods are produced strictly to customers’ orders. With production geared to sales, inventories are largely (or entirely) eliminated. If inventories are completely eliminated, they cannot change from one period to another and absorption costing and variable costing will report the same net operating income.
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Exercise 7-1 (15 minutes) (Note: All currency values are in thousands of rupiah.) 1. Under absorption costing, all manufacturing costs (variable and fixed) are included in product costs. Direct materials ............................................................ Rp100 Direct labor .................................................................. 320 Variable manufacturing overhead ................................... 40 Fixed manufacturing overhead (Rp60,000 ÷ 250 units) .... 240 Unit product cost .......................................................... Rp700 2. Under variable costing, only the variable manufacturing costs are included in product costs. Direct materials ............................................................ Rp100 Direct labor .................................................................. 320 Variable manufacturing overhead ................................... 40 Unit product cost .......................................................... Rp460 Note that selling and administrative expenses are not treated as product costs under either absorption or variable costing; that is, they are not included in the costs that are inventoried. These expenses are always treated as period costs and are charged against the current period’s revenue.
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Exercise 7-2 (30 minutes) (Note: All currency values are in thousands of rupiah.) 1. 25 units × Rp240 per unit fixed manufacturing overhead per unit = Rp6,000 2. The variable costing income statement appears below: Sales............................................................. Rp191,250 Less variable expenses: Variable cost of goods sold: Beginning inventory .................................. Rp 0 Add variable manufacturing costs (250 units × Rp460 per unit)................... 115,000 Goods available for sale............................. 115,000 Less ending inventory (25 units × Rp460 per unit) .................... 11,500 Variable cost of goods sold* ......................... 103,500 Variable selling and administrative expenses (225 units × Rp20 per unit) ....................... 4,500 108,000 Contribution margin ....................................... 83,250 Less fixed expenses: Fixed manufacturing overhead...................... 60,000 Fixed selling and administrative expenses...... 20,000 80,000 Net operating income ..................................... Rp 3,250 * The variable cost of goods sold could be computed more simply as: 225 units sold × Rp460 per unit = Rp103,500. The difference in net operating income between variable and absorption costing can be explained by the deferral of fixed manufacturing overhead cost in inventory that has taken place under the absorption costing approach. Note from part (1) that Rp6,000 of fixed manufacturing overhead cost has been deferred in inventory to the next period. Thus, net operating income under the absorption costing approach is Rp6,000 higher than it is under variable costing.
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Exercise 7-3 (20 minutes) 1.



Beginning inventories (units) .............................. Ending inventories (units) ..... Change in inventories (units) ..............................



Year 1



Year 2



Year 3



200 170



170 180



180 220



(30)



10



40



Variable costing net operating income ........................ $1,080,400 $1,032,400 $996,400 Add: Fixed manufacturing overhead cost deferred in inventory under absorption costing (10 units × $560 per unit; 40 units × 5,600 22,400 $560 per unit) ................... Deduct: Fixed manufacturing overhead cost released from inventory under absorption costing (30 units × $560 per unit)........ (16,800) Absorption costing net operating income .................. $1,063,600 $1,038,000 $1,018,800 2. Since absorption costing net operating income was greater than variable costing net operating income in Year 4, inventories must have increased during the year and hence fixed manufacturing overhead was deferred in inventories. The amount of the deferral is just the difference between the two net operating incomes or $28,000 = $1,012,400 – $984,400.
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Exercise 7-4 (30 minutes) 1. a. By assumption, the unit selling price, unit variable costs, and total fixed costs are constant from year to year. Consequently, variable costing net operating income will vary with sales. If sales increase, variable costing net operating income will increase. If sales decrease, variable costing net operating income will decrease. If sales are constant, variable costing net operating income will be constant. Since variable costing net operating income was $510,600 each year, unit sales must have been the same in each year. The same is not true of absorption costing net operating income. Sales and absorption costing net operating income do not necessarily move in the same direction since changes in inventories also affect absorption costing net operating income. b. When variable costing net operating income exceeds absorption costing net operating income, sales exceed production. Inventories shrink and fixed manufacturing overhead costs are released from inventories. In contrast, when variable costing net operating income is less than absorption costing net operating income, production exceeds sales. Inventories grow and fixed manufacturing overhead costs are deferred in inventories. The year-by-year effects are shown below.



Year 1



Year 2



Year 3



Year 4



Variable costing NOI < Absorption costing NOI Production > Sales Inventories grow



Variable costing NOI < Absorption costing NOI Production > Sales Inventories grow



Variable costing NOI > Absorption costing NOI Production < Sales Inventories shrink



Variable costing NOI > Absorption costing NOI Production < Sales Inventories shrink
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Exercise 7-4 (continued) 2. a. As discussed in part (1 a) above, unit sales and variable costing net operating income move in the same direction when unit selling prices and the cost structure are constant. Since variable costing net operating income varied from year to year, unit sales must have also varied from year to year. This is true even though the absorption costing net operating income was the same for all four years. How can that be? By manipulating production (and inventories) it may be possible for some time to keep absorption costing net operating income rock steady or on an upward path even though unit sales fluctuate from year to year. However, if this is done in the face of falling sales, eventually inventories will grow to be so large that they cannot be ignored. b. As stated in part (1 b) above, when variable costing net operating income exceeds absorption costing net operating income, sales exceed production. Inventories shrink and fixed manufacturing overhead costs are released from inventories. In contrast, when variable costing net operating income is less than absorption costing net operating income, production exceeds sales. Inventories grow and fixed manufacturing overhead costs are deferred in inventories. The year-byyear effects are shown below.



Year 1



Year 2



Year 3



Year 4



Variable costing NOI > Absorption costing NOI Production < Sales Inventories shrink



Variable costing NOI > Absorption costing NOI Production < Sales Inventories shrink



Variable costing NOI < Absorption costing NOI Production > Sales Inventories grow



Variable costing NOI < Absorption costing NOI Production > Sales Inventories grow
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Exercise 7-4 (continued) 3. Variable costing appears to provide a much better picture of economic reality than absorption costing in the examples above. In the first case, absorption costing net operating income fluctuates wildly even though unit sales are the same each year and there are no changes in unit selling prices, unit variable costs, or total fixed costs. In the second case, absorption costing net operating income is rock steady from year to year even though unit sales fluctuate significantly. Absorption costing is much more subject to manipulation than variable costing. Simply by changing production levels (and thereby deferring or releasing costs from inventory) absorption costing net operating income can be manipulated upward or downward. Note: This exercise is based on the following data: Common data: Annual fixed manufacturing costs ...... Contribution margin per unit ............. Annual fixed SGA costs ..................... Part 1: Beginning inventory... Production ................ Sales ........................ Ending ..................... Variable costing net operating income ..



Year 1



500 21,000 20,000 1,500



$1,436,400 $130 $653,000



Year 2



1,500 22,000 20,000 3,500



Year 3



3,500 19,000 20,000 2,500



Year 4



2,500 18,000 20,000 500



$510,600 $510,600 $510,600 $510,600



Fixed manufacturing overhead in beginning inventory*..... $35,910 $102,600 $228,518 $189,000 Fixed manufacturing overhead in ending inventory.............. $102,600 $228,518 $189,000 $39,900 Absorption costing net operating income .. $577,290 $636,518 $471,082 $361,500
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Exercise 7-4 (continued) Part 2: Beginning inventory... Production ................ Sales ........................ Ending ..................... Variable costing net operating income ..



Year 1



6,000 18,000 22,000 2,000



Year 2



2,000 20,775 21,000 1,775



Year 3



1,775 22,688 19,000 5,463



Year 4



5,463 20,936 20,000 6,399



$770,600 $640,600 $380,600 $510,600



Fixed manufacturing overhead in beginning inventory*..... $326,455 $159,600 $122,745 $345,890 Fixed manufacturing overhead in ending inventory.............. $159,600 $122,745 $345,890 $439,035 Absorption costing net operating income .. $603,745 $603,745 $603,745 $603,745 * Fixed manufacturing overhead in beginning inventory is assumed in both parts 1 and 2 for Year 1. A FIFO inventory flow assumption is used.
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Exercise 7-5 (30 minutes) 1. a. The unit product cost under absorption costing would be: Direct materials .............................................................. $ 6 Direct labor .................................................................... 9 Variable manufacturing overhead ..................................... 3 Total variable costs ......................................................... 18 Fixed manufacturing overhead ($300,000 ÷ 25,000 units) . 12 Unit product cost ............................................................ $30 b. The absorption costing income statement: Sales (20,000 units × $50 per unit)............... Less cost of goods sold: Beginning inventory................................... Add cost of goods manufactured (25,000 units × $30 per unit) .................. Goods available for sale ............................. Less ending inventory (5,000 units × $30 per unit) .................... Gross margin............................................... Less selling and administrative expenses [(20,000 units × $4 per unit) + $190,000] .. Net operating income...................................



$1,000,000 $



0



750,000 750,000 150,000



600,000 400,000 270,000 $ 130,000
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Exercise 7-5 (continued) 2. a. The unit product cost under variable costing would be: Direct materials ........................... Direct labor ................................. Variable manufacturing overhead .. Unit product cost .........................



$ 6 9 3 $18



b. The variable costing income statement: Sales (20,000 units × $50 per unit)............. $1,000,000 Less variable expenses: Variable cost of goods sold: Beginning inventory .............................. $ 0 Add variable manufacturing costs (25,000 units × $18 per unit).............. 450,000 Goods available for sale......................... 450,000 Less ending inventory (5,000 units × $18 per unit) ............... 90,000 Variable cost of goods sold....................... 360,000 * Variable selling expense (20,000 units × $4 per unit) .................. 80,000 440,000 Contribution margin ................................... 560,000 Less fixed expenses: Fixed manufacturing overhead ................. 300,000 Fixed selling and administrative expense ... 190,000 490,000 Net operating income................................. $ 70,000 *The variable cost of goods sold could be computed more simply as: 20,000 units × $18 per unit = $360,000.
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Exercise 7-6 (20 minutes) 1. Sales (35,000 units × $25 per unit) ................ Less variable expenses: Variable cost of goods sold (35,000 units × $12 per unit*).................. Variable selling and administrative expenses (35,000 units × $2 per unit) ..................... Contribution margin ...................................... Less fixed expenses: Fixed manufacturing overhead..................... Fixed selling and administrative expenses..... Net operating income .................................... * Direct materials ............................... Direct labor ..................................... Variable manufacturing overhead ...... Total variable manufacturing cost......



$875,000 $420,000 70,000 160,000 210,000



490,000 385,000 370,000 $ 15,000



$5 6 1 $12



2. The difference in net operating income can be explained by the $20,000 in fixed manufacturing overhead deferred in inventory under the absorption costing method: Variable costing net operating income......................... $15,000 Add: Fixed manufacturing overhead cost deferred in inventory under absorption costing: 5,000 units × $4 per unit in fixed manufacturing cost .................... 20,000 Absorption costing net operating income..................... $35,000
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Exercise 7-7 (20 minutes) 1. The company is using variable costing. The computations are:



Variable Costing



Direct materials ............................. $ 9 Direct labor ................................... 10 Variable manufacturing overhead .... 5 Fixed manufacturing overhead ($150,000 ÷ 25,000 units) ........... — Unit product cost ........................... $24 Total cost, 3,000 units .................... $72,000



Absorption Costing $ 9 10 5



6 $30 $90,000



2. a. No, $72,000 is not the correct figure to use, since variable costing is not generally accepted for external reporting purposes or for tax purposes. b. The Finished Goods inventory account should be stated at $90,000, which represents the absorption cost of the 3,000 unsold units. Thus, the account should be increased by $18,000 for external reporting purposes. This $18,000 consists of the amount of fixed manufacturing overhead cost that is allocated to the 3,000 unsold units under absorption costing: 3,000 units × $6 per unit fixed manufacturing overhead cost = $18,000
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Exercise 7-8 (30 minutes) 1. Under variable costing, only the variable manufacturing costs are included in product costs. Direct materials ............................ $ 50 Direct labor .................................. 80 Variable manufacturing overhead ... 20 Unit product cost .......................... $150 Note that selling and administrative expenses are not treated as product costs; that is, they are not included in the costs that are inventoried. These expenses are always treated as period costs and are charged against the current period’s revenue. 2. The variable costing income statement appears below: Sales............................................................ Less variable expenses: Variable cost of goods sold: Beginning inventory ................................. $ 0 Add variable manufacturing costs (20,000 units × $150 per unit) ............... 3,000,000 Goods available for sale............................ 3,000,000 Less ending inventory (1,000 units × $150 per unit) ................. 150,000 Variable cost of goods sold* ........................ 2,850,000 Variable selling and administrative expenses (19,000 units × $10 per unit) ................... 190,000 Contribution margin ...................................... Less fixed expenses: Fixed manufacturing overhead..................... 700,000 Fixed selling and administrative expenses..... 285,000 Net operating loss .........................................



$3,990,000



3,040,000 950,000 985,000 $ (35,000)



* The variable cost of goods sold could be computed more simply as: 19,000 units sold × $150 per unit = $2,850,000.
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Exercise 7-8 (continued) 3. The break-even point in units sold can be computed using the contribution margin per unit as follows: Selling price per unit................ Variable cost per unit............... Contribution margin per unit ....



Break-even unit sales = =



$210 160 $ 50



Fixed expenses Unit contribution margin $985,000 = 19,700 units $50 per unit
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Exercise 7-9 (20 minutes)



1. Under absorption costing, all manufacturing costs (variable and fixed) are included in product costs. Direct materials .............................................................. Direct labor .................................................................... Variable manufacturing overhead ..................................... Fixed manufacturing overhead ($700,000 ÷ 20,000 units).. Unit product cost ............................................................



$ 50 80 20 35 $185



2. The absorption costing income statement appears below: Sales (19,000 units × $210 per unit) ............... Cost of goods sold: Beginning inventory..................................... Add cost of goods manufactured (20,000 units × $185 per unit)................... Goods available for sale ............................... Less ending inventory (1,000 units × $185 per unit) .................... Gross margin ................................................. Less selling and administrative expenses: Variable selling and administrative expenses (19,000 units × $10 per unit) .................... Fixed selling and administrative expenses...... Net operating income .....................................



$3,990,000 $



0



3,700,000 3,700,000 185,000 3,515,000 475,000 190,000 285,000



475,000 $ 0



Note: The company apparently has exactly zero net operating income even though its sales are below the break-even point computed in Exercise 7-8. This occurs because $35,000 of fixed manufacturing overhead has been deferred in inventory and does not appear on the income statement prepared using absorption costing.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 362



Managerial Accounting, 11th Edition



Problem 7-10 (45 minutes)



1. a. The unit product cost under absorption costing is: Direct materials ................................................................. Direct labor ....................................................................... Variable manufacturing overhead ........................................ Fixed manufacturing overhead ($100,000 ÷ 10,000 units) .... Unit product cost ...............................................................



$20 8 2 10 $40



b. The absorption costing income statement is: Sales (8,000 units × $75 per unit).................... $600,000 Less cost of goods sold: Beginning inventory...................................... $ 0 Add cost of goods manufactured (10,000 units × $40 per unit) ..................... 400,000 Goods available for sale ................................ 400,000 Less ending inventory (2,000 units × $40 per unit) ....................... 80,000 320,000 Gross margin.................................................. 280,000 Less selling and administrative expenses [(8,000 units × $6 per unit) + $200,000] ....... 248,000 Net operating income...................................... $ 32,000 2. a. The unit product cost under absorption costing is: Direct materials ............................. $20 Direct labor ................................... 8 Variable manufacturing overhead .... 2 Unit product cost ........................... $30
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Problem 7-10 (continued)



b. The variable costing income statement is: Sales (8,000 units × $75 per unit) .................... Less variable expenses: Variable cost of goods sold: Beginning inventory .................................... Add variable manufacturing costs (10,000 units × $30 per unit).................... Goods available for sale .............................. Less ending inventory (2,000 units × $30 per unit) ..................... Variable cost of goods sold............................. Variable selling expenses (8,000 units × $6 per unit).......................... Contribution margin ......................................... Less fixed expenses: Fixed manufacturing overhead ....................... Fixed selling and administrative expenses ....... Net operating income.......................................



$600,000 $



0



300,000 300,000 60,000 240,000 48,000 100,000 200,000



288,000 312,000 300,000 $ 12,000



3. The difference in the ending inventory relates to a difference in the handling of fixed manufacturing overhead costs. Under variable costing, these costs have been expensed in full as period costs. Under absorption costing, these costs have been added to units of product at the rate of $10 per unit ($100,000 ÷ 10,000 units produced = $10 per unit). Thus, under absorption costing a portion of the $100,000 fixed manufacturing overhead cost for the month has been added to the inventory account rather than expensed on the income statement: Added to the ending inventory (2,000 units × $10 per unit)....................................... $ 20,000 Expensed as part of cost of goods sold (8,000 units × $10 per unit)....................................... 80,000 Total fixed manufacturing overhead cost for the month... $100,000
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Problem 7-10 (continued)



Since $20,000 of fixed manufacturing overhead cost has been deferred in inventory under absorption costing, the net operating income reported under that costing method is $20,000 higher than the net operating income under variable costing, as shown in parts (1) and (2) above.
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Problem 7-11 (30 minutes) 1. The unit product cost under the variable costing method is computed as follows: Direct materials ............................ $ 4 Direct labor .................................. 7 Variable manufacturing overhead ... 1 Unit product cost .......................... $12 With this figure, the variable costing income statements can be prepared:



Year 1



Year 2



Sales........................................................... $1,000,000 $1,250,000 Less variable expenses: Variable cost of goods sold (@ $12 per unit) ..................................... 480,000 600,000 Variable selling and administrative ex100,000 penses (@ $2 per unit)............................ 80,000 Total variable expenses................................. 560,000 700,000 Contribution margin ..................................... 440,000 550,000 Less fixed expenses: Fixed manufacturing overhead.................... 270,000 270,000 Fixed selling and administrative expenses .... 130,000 130,000 Total fixed expenses..................................... 400,000 400,000 Net operating income ................................... $ 40,000 $ 150,000 2. The reconciliation of absorption and variable costing follows: Variable costing net operating income........... Add: Fixed manufacturing overhead deferred in inventory under absorption costing (5,000 units × $6 per unit) .................. Deduct: Fixed manufacturing overhead released from inventory under absorption costing (5,000 units × $6 per unit) ............ Absorption costing net operating income.......



Year 1



$40,000



Year 2



$150,000



30,000



$70,000



(30,000) $120,000
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Problem 7-12 (60 minutes)



1. a. Direct materials ......................................... Direct labor ............................................... Variable manufacturing overhead ................ Fixed manufacturing overhead ($300,000 ÷ 30,000 units) ....................... Unit product cost .......................................



$ 3.50 12.00 1.00 10.00 $26.50



b. Sales (28,000 units) ................................... $1,120,000 Less cost of goods sold: Beginning inventory................................. $ 0 Add cost of goods manufactured (30,000 units × $26.50 per unit)............ 795,000 Goods available for sale ........................... 795,000 Less ending inventory (2,000 units × $26.50 per unit).............. 742,000 53,000 Gross margin ............................................. 378,000 Less selling and administrative expenses*.... 368,000 Net operating income ................................. $ 10,000 *$168,000 variable + $200,000 fixed = $368,000. c. Variable costing net loss .......................................... Add: Fixed manufacturing overhead cost deferred in inventory under absorption costing (2,000 units × $10 per unit).................................. Absorption costing net operating income...................



$(10,000) 20,000 $ 10,000
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Problem 7-12 (continued)



2. Under absorption costing, the company did earn a profit for the quarter. However, before the question can really be answered, one must first define what is meant by a “profit.” The central issue here relates to timing of release of fixed manufacturing overhead costs to expense. Advocates of variable costing would argue that all such costs should be expensed immediately, and that no profit is earned unless the revenues of a period are sufficient to cover the fixed manufacturing overhead costs in full. From this point of view, then, no profit was earned during the quarter, since the fixed costs were not fully covered. Advocates of absorption costing would argue, however, that fixed manufacturing overhead costs attach to units of product as they are produced, and that such costs do not become an expense until the units are sold. Therefore, if the selling price of a unit is greater than the unit product cost (including a proportionate amount of fixed manufacturing overhead), then a profit is earned even if some units produced are unsold and carry some fixed manufacturing overhead with them to the following period. A difficulty with this argument is that “profits” will vary under absorption costing depending on how many units are added to or taken out of inventory. That is, profits will depend not only on sales, but on what happens to inventories. In particular, profits can be consciously manipulated by increasing or decreasing a company’s inventories.
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Problem 7-12 (continued)



3. a. Sales (32,000 units × $40 per unit) ............. $1,280,000 Less variable expenses: Variable cost of goods sold (32,000 units × $16.50 per unit)............ $528,000 Variable selling and administrative expenses (32,000 units × $6 per unit) ....... 192,000 720,000 Contribution margin ................................... 560,000 Less fixed expenses: Fixed manufacturing overhead.................. 300,000 Fixed selling and administrative expense ... 200,000 500,000 Net operating income ................................. $ 60,000 b. The absorption costing unit product cost will remain at $26.50, the same as in part (1). Sales (32,000 units × $40 per unit) ............. $1,280,000 Less cost of goods sold: Beginning inventory (2,000 units × $26.50 per unit).............. $ 53,000 Add cost of goods manufactured (30,000 units × $26.50 per unit)............ 795,000 Goods available for sale ........................... 848,000 Less ending inventory .............................. 0 848,000 Gross margin ............................................. 432,000 Less selling and administrative expenses*.... 392,000 Net operating income ................................. $ 40,000 *$192,000 variable + $200,000 fixed = $392,000. c. Variable costing net operating income ......... $ 60,000 Deduct: fixed manufacturing overhead cost released from inventory under absorption costing (2,000 units × $10 per unit) ......... (20,000) Absorption costing net operating income ..... $ 40,000
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Problem 7-13 (45 minutes)



1. a. and b.



Absorption Costing



Direct materials ........................................... Variable manufacturing overhead .................. Fixed manufacturing overhead ($360,000 ÷ 12,000 units) ......................... Unit product cost .........................................



$48 2



30 $80



Variable Costing $48 2



— $50



2. Absorption costing income statement: Sales (10,000 units × $150 per unit) ......... Less cost of goods sold: Beginning inventory............................... Add cost of goods manufactured (12,000 units × $80 per unit) .............. Good available for sale........................... Less ending inventory (2,000 units × $80 per unit) ................ Gross margin ........................................... Less selling and administrative expenses [(12% × $1,500,000) + $470,000] ......... Net operating income ...............................



$1,500,000 $



0



960,000 960,000 160,000



800,000 700,000 650,000 $ 50,000
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Problem 7-13 (continued)



3. Variable costing income statement: Sales (10,000 units × $150 per unit)............. Less variable expenses: Variable cost of goods sold: Beginning inventory............................... Add variable manufacturing costs (12,000 units × $50 per unit) .............. Goods available for sale ......................... Less ending inventory (2,000 units × $50 per unit) ................ Variable cost of goods sold* ...................... Variable selling and administrative expenses .................................................. Contribution margin..................................... Less fixed expenses: Fixed manufacturing overhead ................... Fixed selling and administrative expenses ... Net operating loss .......................................



$1,500,000 $



0



600,000 600,000 100,000 500,000 180,000 360,000 470,000



680,000 820,000 830,000 $ (10,000)



* This could be computed more simply as 10,000 units × $50 per unit = $500,000 4. A manager may prefer to take the statement prepared under the absorption approach in part (2), since it shows a profit for the month. As long as inventory levels are rising, absorption costing will report higher profits than variable costing. Notice in the situation above that the company is operating below its theoretical break-even point, but yet reports a profit under the absorption approach. The ethics of this approach are debatable. 5. Variable costing net operating loss ......................... $ (10,000) Add: Fixed manufacturing overhead cost deferred in inventory under absorption costing 60,000 (2,000 units × $30 per unit)................................ Absorption costing net operating income................. $ 50,000
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Problem 7-14 (45 minutes)



1. a. and b. Direct materials .................................... Direct labor .......................................... Variable manufacturing overhead ........... Fixed manufacturing overhead ($315,000 ÷ 17,500 units) .................. Unit product cost .................................. 2.



Absorption Costing $ 7 10 5



18 $40



Variable Costing $ 7 10 5 — $22



July



August



July



August



Sales........................................................... $900,000 $1,200,000 Less variable expenses: Variable cost of goods sold @ $22 per unit .. 330,000 440,000 Variable selling and administrative 60,000 expenses @ $3 per unit........................... 45,000 Total variable expenses ................................ 375,000 500,000 Contribution margin ..................................... 525,000 700,000 Less fixed expenses: Fixed manufacturing overhead.................... 315,000 315,000 Fixed selling and administrative expenses.... 245,000 245,000 Total fixed expenses..................................... 560,000 560,000 Net operating income (loss) ........................... $ (35,000) $ 140,000



3.



Variable costing net operating income (loss)....................................................... $ (35,000) $ 140,000 Add: Fixed manufacturing overhead cost deferred in inventory under absorption 45,000 costing (2,500 units × $18 per unit) ......... Deduct: Fixed manufacturing overhead cost released from inventory under absorption (45,000) costing (2,500 units × $18 per unit) ......... Absorption costing net operating income...... $ 10,000 $ 95,000
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Problem 7-14 (continued)



4. As shown in the reconciliation in part (3) above, $45,000 of fixed manufacturing overhead cost was deferred in inventory under absorption costing at the end of July, since $18 of fixed manufacturing overhead cost “attached” to each of the 2,500 unsold units that went into inventory at the end of that month. This $45,000 was part of the $560,000 total fixed cost that has to be covered each month in order for the company to break even. Since the $45,000 was added to the inventory account, and thus did not appear on the income statement for July as an expense, the company was able to report a small profit for the month even though it sold less than the break-even volume of sales. In short, only $515,000 of fixed cost ($560,000 – $45,000) was expensed for July, rather than the full $560,000 as contemplated in the break-even analysis. As stated in the text, this is a major problem with the use of absorption costing internally for management purposes. The method does not harmonize well with the principles of cost-volume-profit analysis, and can result in data that are unclear or confusing to management.
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Problem 7-15 (45 minutes)



1. a. and b. Variable production costs...................... Fixed manufacturing overhead costs: $300,000 ÷ 20,000 units.................... $300,000 ÷ 25,000 units.................... Unit product cost .................................



Absorption Costing Year 1 Year 2 $8



15 $23



Variable Costing Year 1 Year 2



$8



12 $20



$8



$8



$8



$8



Year 1



2. Sales.............................................................. Less variable expenses: Variable cost of goods sold: Beginning inventory ................................... Add variable manufacturing costs ................ Goods available for sale.............................. Less ending inventory ................................ Variable cost of goods sold* .......................... Variable selling expense and administrative expenses (20,000 units × $1 per unit)......... Contribution margin ........................................ Less fixed expenses: Fixed manufacturing overhead....................... Fixed selling and administrative expenses....... Net operating income ......................................



Year 2



$700,000 $ 0 160,000 160,000 0 160,000 20,000 300,000 180,000



$700,000 $ 0 200,000 200,000 40,000 160,000



180,000 520,000 480,000 $ 40,000



20,000 300,000 180,000



180,000 520,000 480,000 $ 40,000
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Problem 7-15 (continued)



3.



Year 1



Year 2



Variable costing net operating income.................. $ 40,000 $ 40,000 Add: Fixed manufacturing overhead cost deferred in inventory under absorption costing 60,000 (5,000 units × $12 per unit)............................. Absorption costing net operating income.............. $ 40,000 $100,000



4. The increase in production in Year 2, in the face of level sales, caused a buildup of inventory and a deferral of a portion of Year 2’s fixed manufacturing overhead costs to the next year. This deferral of cost relieved Year 2 of $60,000 (5,000 units × $12 per unit) of fixed manufacturing overhead cost that it otherwise would have borne. Thus, net operating income was $60,000 higher in Year 2 than in Year 1, even though the same number of units was sold each year. In sum, by increasing production and building up inventory, profits increased without any increase in sales or reduction in costs. This is a major criticism of the absorption costing approach. 5. a. Under JIT, production would have been geared to sales. Hence inventories would not have been built up in Year 2. b. Under JIT, the net operating income for Year 2 using absorption costing would have been $40,000—the same as in Year 1. With production geared to sales, there would have been no inventory buildup at the end of Year 2 and therefore there would have been no fixed manufacturing overhead costs deferred in inventory. The entire $300,000 in fixed manufacturing overhead costs would have been charged against Year 2 operations, rather than having $60,000 of it deferred to future periods through the inventory account. Thus, net operating income would have been about the same in each year under both variable and absorption costing.
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Problem 7-16 (30 minutes)



1. Because of soft demand for the Brazilian Division’s product, the inventory should be drawn down to the minimum level of 50 units. Drawing inventory down to the minimum level would require production as follows during the last quarter: Desired inventory, December 31 ..................... Expected sales, last quarter ........................... Total needs................................................... Less inventory, September 30......................... Required production ......................................



50 600 650 400 250



units units units units units



Drawing inventory down to the minimum level would save inventory carrying costs such as storage (rent, insurance), interest, and obsolescence. The number of units scheduled for production will not affect the reported net operating income or loss for the year if variable costing is in use. All fixed manufacturing overhead cost will be treated as an expense of the period regardless of the number of units produced. Thus, no fixed manufacturing overhead cost will be shifted between periods through the inventory account and income will be a function of the number of units sold, rather than a function of the number of units produced. 2. To maximize the Brazilian Division’s operating income, Mr. Cavalas could produce as many units as storage facilities will allow. By building inventory to the maximum level, Mr. Cavalas will be able to defer a portion of the year’s fixed manufacturing overhead costs to future years through the inventory account, rather than having all of these costs appear as charges on the current year’s income statement. Building inventory to the maximum level of 1,000 units would require production as follows during the last quarter: Desired inventory, December 31 ...... 1,000 units Expected sales, last quarter ............ 600 units Total needs.................................... 1,600 units Less inventory, September 30.......... 400 units Required production ....................... 1,200 units
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Problem 7-16 (continued)



Thus, by producing enough units to build inventory to the maximum level that storage facilities will allow, Mr. Cavalas could relieve the current year of fixed manufacturing overhead cost and thereby maximize the current year’s operating income. 3. By setting a production schedule that will maximize his division’s net operating income—and maximize his own bonus—Mr. Cavalas will be acting against the best interests of the company as a whole. The extra units aren’t needed and will be expensive to carry in inventory. Moreover, there is no indication that demand will be any better next year than it has been in the current year, so the company may be required to carry the extra units in inventory a long time before they are ultimately sold. The company’s bonus plan undoubtedly is intended to increase the company’s profits by increasing sales and controlling expenses. If Mr. Cavalas sets a production schedule as shown in part (2) above, he will obtain his bonus as a result of producing rather than as a result of selling. Moreover, he will obtain it by creating greater expenses—rather than fewer expenses—for the company as a whole. In sum, producing as much as possible so as to maximize the division’s net operating income and the manager’s bonus would be unethical because it subverts the goals of the overall organization.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 7



377



Problem 7-17 (75 minutes)



1.



Year 1



Year 2



Year 3



Sales............................................ $800,000 $ 640,000 $800,000 Less variable expenses: Variable cost of goods sold @ $2 per unit .......................... 100,000 80,000 100,000 Variable selling and administra40,000 50,000 tive expenses @ $1 per unit ..... 50,000 Total variable expenses ................. 150,000 120,000 150,000 Contribution margin ...................... 650,000 520,000 650,000 Less fixed expenses: Fixed manufacturing overhead..... 480,000 480,000 480,000 Fixed selling and administrative expenses................................. 140,000 140,000 140,000 Total fixed expenses...................... 620,000 620,000 620,000 Net operating income (loss) ........... $ 30,000 $(100,000) $ 30,000
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Problem 7-17 (continued)



2. a.



Variable manufacturing cost........... Fixed manufacturing cost: $480,000 ÷ 50,000 units............. $480,000 ÷ 60,000 units............. $480,000 ÷ 40,000 units............. Unit product cost ..........................



Year 1



$ 2.00 9.60 $11.60



Year 2



$ 2.00 8.00 $10.00



Year 3



$ 2.00



12.00 $14.00



b. Variable costing net operating income (loss)................................ $30,000 $(100,000) $ 30,000 Add (Deduct): Fixed manufacturing overhead cost deferred in inventory from Year 2 to Year 3 under absorption costing (20,000 units × $8.00 per unit) ... 160,000 (160,000) Add: Fixed manufacturing overhead cost deferred in inventory from Year 3 to the future under absorption costing (10,000 units 120,000 × $12.00 per unit)...................... Absorption costing net operating income (loss) ............................. $30,000 $ 60,000 $ (10,000) 3. Production went up sharply in Year 2 thereby reducing the unit product cost, as shown in (2a) above. This reduction in cost per unit, combined with the large amount of fixed manufacturing overhead cost deferred in inventory for the year, more than offset the loss of revenue. The net result is that the company’s net operating income increased. 4. The fixed manufacturing overhead cost deferred in inventory from Year 2 was charged against Year 3 operations, as shown in the reconciliation in (2b). This added charge against Year 3 operations was offset somewhat by the fact that part of Year 3’s fixed manufacturing overhead costs were deferred in inventory to future years [again see (2b)]. Overall, the added costs charged against Year 3 were greater than the costs deferred to future years, so the company reported less income for the year even though the same number of units was sold as in Year 1. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 7
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Problem 7-17 (continued)



5. a. With JIT, production would have been geared to sales in each year so that little or no inventory of finished goods would have been built up in either Year 2 or Year 3. b. If JIT had been in use, the net operating income under absorption costing would have been the same as under variable costing in all three years. With production geared to sales, there would have been no ending inventory, and therefore there would have been no fixed manufacturing overhead costs deferred in inventory to other years. Assuming that the company expected to sell 50,000 units in each year and that unit product costs were set on the basis of that level of expected activity, the income statements under absorption costing would have appeared as follows:



Year 1



Sales..................................... $ 800,000 Less cost of goods sold: Cost of goods manufactured @ $11.60 per unit .... 580,000 Add underapplied overhead.. Cost of goods sold ................. 580,000 Gross margin ......................... 220,000 Less selling and administrative expenses ...................... 190,000 Net operating income (loss) .... $ 30,000



Year 2



$ 640,000 464,000 * 96,000 ** 560,000 80,000 180,000 $(100,000)



Year 3



$ 800,000 580,000 580,000 220,000 190,000 $ 30,000



* 40,000 units × $11.60 per unit = $464,000. ** 10,000 units not produced × $9.60 per unit fixed manufacturing overhead cost per unit = $96,000 fixed manufacturing overhead cost not applied to products.
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Case 7-18 (90 minutes)



1.



July



August



September



Sales........................................ $1,750,000 $1,875,000 $2,000,000 Less variable expenses: Variable manufacturing costs @ $9 per unit ...................... 630,000 675,000 720,000 Variable selling and administrative expenses @ $6 per 450,000 480,000 420,000 unit..................................... Total variable expenses 1,050,000 1,125,000 1,200,000 Contribution margin .................. 700,000 750,000 800,000 Less fixed expenses: Fixed manufacturing over560,000 560,000 560,000 head1 .................................. Fixed selling and administra200,000 200,000 200,000 tive expenses2 ..................... Total fixed expenses.................. 760,000 760,000 760,000 Net operating income (loss) ....... $ (60,000) $ (10,000) $ 40,000 1 2



$1,680,000 ÷ 3 = $560,000 per month. Fixed selling and administrative expenses (from July’s figures): $620,000 – (70,000 units × $6 per unit = $420,000) = $200,000.



Note how clear and easy to follow the variable costing statements are as compared to the absorption costing statements. The $560,000 monthly fixed manufacturing overhead cost can also be obtained by the following computation:



July



August



Fixed manufacturing overhead cost applied ........................................ $595,000 $560,000 Underapplied or (overapplied) overhead ..................................... (35,000) Fixed manufacturing overhead cost .. $560,000 $560,000



September $420,000 140,000 $560,000
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Case 7-18 (continued)



2. The break-even point under variable costing would be: Break-even point = =



Fixed costs Unit contribution margin $760,000 $760,000 = = 76,000 units $25-($9+$6) $10 per unit



On the surface this answer appears to be incorrect, since the company sold less than 76,000 units in both July and August and yet showed a profit in both months on the absorption costing statements. In fact, when a student gives an answer of 76,000 units as the break-even point, you should ask, “How can 76,000 units be the break-even point when the company sold only 70,000 units in July and 75,000 units in August and reported a profit in both months?” The answer to this apparent inconsistency is that production exceeded sales in both July and August. This resulted in deferring a portion of the fixed manufacturing overhead costs of these months to the future rather than showing the cost as an expense on the income statement. In each month, this deferral of fixed manufacturing overhead cost was large enough to permit the company to report a profit, even though less than the break-even volume of units was sold. 3. Under absorption costing, profits are affected by both sales and production. If production exceeds sales, then a portion of the fixed manufacturing overhead cost of the period will be deferred to the future. In periods where these deferrals of fixed manufacturing overhead cost take place, profits will be inflated, as in July for Warner Company. If production is less than sales, then fixed manufacturing overhead costs that were deferred in inventory and carried over from prior periods will be released from inventory and charged as an expense on the income statement. In addition, if production in these months is less than planned, then underapplied overhead will result, which, when added to the costs being released from inventory through inventory reduction, will depress earnings. We can see this happening in September in Warner Company, where planned production was 80,000 units, but only 60,000 units were produced.
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Case 7-18 (continued)



In sum, with profits dependent on both sales and production under absorption costing, profits can move erratically, depending on the relation between sales and production in a given period. 4. It is helpful to prepare a schedule showing inventories, production, and sales as a guide in preparing a reconciliation:



July.................. August ............. September........



Beginning Units Inventory Produced 5,000 20,000 25,000



85,000 80,000 60,000



Units Sold



70,000 75,000 80,000



Ending Inventory 20,000 25,000 5,000



Before preparing a reconciliation, we must also determine the fixed manufacturing overhead rate per unit of product. This rate would be: Fixed manufacturing = Monthly fixed manufacturing overhead cost overhead rate Planned monthly production =



$560,000 = $7 per unit 80,000 units
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Case 7-18 (continued)



Given these data, the reconciliation would be:



July



August



September



Variable costing net operating income (loss) ............................... $ (60,000) $ (10,000) $ 40,000 Deduct: Fixed manufacturing overhead cost released from inventory in July (5,000 units × $7 per unit)............................... (35,000) Add: Fixed manufacturing overhead cost deferred in inventory in July (20,000 units × $7 per unit) ......................................... 140,000 Deduct: Fixed manufacturing overhead cost released from inventory in August (20,000 units × $7 per unit) ........................... (140,000) Add: Fixed manufacturing overhead cost deferred in inventory in August (25,000 units × $7 per unit) ................................... 175,000 Deduct: Fixed manufacturing overhead cost released from inventory in September (25,000 units × $7 per unit) ................... (175,000) Add: Fixed manufacturing overhead cost deferred in inventory in September (5,000 units × $7 35,000 per unit) ................................... Absorption costing net operating income (loss) ............................ $ 45,000 $ 25,000 $(100,000)
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Case 7-18 (continued)



An alternate approach to the reconciliation would be as follows: Variable costing net operating income (loss) ............................... Add: Fixed manufacturing overhead cost deferred in inventory at the end of July (15,000 unit increase × $7 per unit) .............. Add: Fixed manufacturing overhead cost deferred in inventory at the end of August (5,000 unit increase × $7 per unit) .............. Deduct: Fixed manufacturing overhead cost released from inventory during September (20,000 unit decrease × $7 per unit) ......................................... Absorption costing net operating income (loss) ............................



July $(60,000)



August $(10,000)



September $ 40,000



105,000



35,000



(140,000) $ 45,000



$ 25,000



$(100,000)



5. a. Under JIT, production is geared strictly to sales. Therefore, the company would have produced only enough units during September to meet sales needs. The computation is as follows: Units sold during September ...................................... 80,000 Less units in inventory at the beginning of the month... 25,000 Units produced during September under JIT................ 55,000 Although not asked for in the question, a move to JIT during September would have resulted in an even deeper loss for the month. The reason is that producing only 55,000 units (rather than 60,000 units, as in the problem) would have resulted in $35,000 more in underapplied overhead (see the computation below), or a loss of $135,000 instead of a loss of $100,000 for the month.
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Case 7-18 (continued)



Units produced during September.......................... Units that would have been produced under JIT ..... Decrease in production ......................................... Fixed manufacturing overhead rate per unit............ Increased loss for the month.................................



60,000 55,000 5,000 × $7 $35,000



b. Starting with the next quarter, there will be little or no difference between the income reported under variable costing and the income reported under absorption costing. With no inventories on hand, fixed manufacturing overhead cost is not shifted between periods under absorption costing. c. With no inventories available for deferral of fixed manufacturing overhead costs to other periods, it would not be possible to show a profit under absorption costing if sales were less than the break-even level. As stated in part (5b) above, profits (and losses) will be the same under both costing methods.
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Case 7-19 (120 minutes)



1. The CVP analysis developed in the previous chapter works with variable costing but generally not with absorption costing. However, when production equals sales, absorption costing net operating income equals variable costing net operating income and we can use CVP analysis without any modification. Selling price.................................. Less variable cost per unit ............. Unit contribution margin ................



$120.00 87.20 $ 32.80



Unit sales to achieve = Fixed expenses+ Target net profit target profit Unit contribution margin =



$11,448,000+ $2,000,000 $32.80 per unit



= 410,000 units 2. The unit product cost at a production level of 410,000 units would be calculated as follows: Direct materials ....................................... Direct labor ............................................. Variable manufacturing overhead .............. Fixed manufacturing overhead ($6,888,000 ÷ 410,000 units)................. Unit product cost .....................................



$57.20 15.00 5.00 16.80 $94.00
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Case 7-19 (continued)



Sales (410,000 units × $120 per unit) ........ $49,200,000 Cost of goods sold: Beginning inventory................................ $ 0 Add cost of goods manufactured (410,000 units × $94 per unit).............. 38,540,000 Goods available for sale .......................... 38,540,000 Less ending inventory ............................. 0 38,540,000 Gross margin ............................................ 10,660,000 Less selling and administrative expenses: Variable selling and administrative (410,000 units × $10 per unit).............. 4,100,000 Fixed selling and administrative ............... 4,560,000 8,660,000 Net operating income ................................ $ 2,000,000 3. By increasing production so that it exceeds sales, inventories will be built up. This will have the effect of deferring fixed manufacturing overhead in the ending inventory. How much fixed manufacturing overhead must be deferred in this manner? The managers are suggesting an artificial boost to earnings of $328,000 since at the current rate of sales, profit will only be $1,672,000 and they want to hit the target profit of $2,000,000. The amount of production, Q, required to defer $328,000 can be determined as follows: Units in beginning inventory .. 0 Plus units produced .............. Q Units available for sale .......... Q Less units sold ..................... 400,000 Units in ending inventory ...... Q – 400,000 Fixed manufacturing = $6,888,000 overhead per unit Q
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Case 7-19 (continued)



Fixed manufacturing Fixed manufacturing Number of overhead deferred = overhead rate × units added in inventory per unit to inventory $6,888,000 × (Q - 400,000) Q $328,000 × Q = $6,888,000 × (Q - 400,000) $328,000 × Q = $6,888,000 × Q - $6,888,000 × 400,000 $328,000 =



$6,560,000 × Q = $6,888,000 × 400,000 Q = 420,000 units 4. The unit product cost at a production level of 420,000 units would be calculated as follows: Direct materials ................................................................... Direct labor ......................................................................... Variable manufacturing overhead .......................................... Fixed manufacturing overhead ($6,888,000 ÷ 420,000 units) .. Unit product cost .................................................................



$57.20 15.00 5.00 16.40 $93.60



The absorption costing income statement would be: Sales (400,000 units × $120 per unit) ......... $48,000,000 Cost of goods sold: Beginning inventory................................. $ 0 Add cost of goods manufactured (420,000 units × $93.60 per unit) .......... 39,312,000 Goods available for sale ........................... 39,312,000 Less ending inventory (20,000 units × $93.60 per unit)............ 1,872,000 37,440,000 Gross margin ............................................. 10,560,000 Less selling and administrative expenses: Variable selling and administrative (400,000 units × $10 per unit)............... 4,000,000 Fixed selling and administrative ................ 4,560,000 8,560,000 Net operating income ................................. $ 2,000,000
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Case 7-19 (continued)



5. As a practical matter, the scheme of building inventories in order to increase profits would work. However, the $328,000 in fixed manufacturing overhead is only deferred in inventory. It is an ax hanging over the head of the managers. If the inventories are allowed to fall back to normal levels in the next year, all of that deferred cost will be released to the income statement. In order to keep using inventory buildups as a way of meeting profit goals, inventories must keep growing year after year. Eventually, someone on the Board of Directors is likely to question the wisdom of such large inventories. Inventories tie up capital, take space, result in operating problems, and expose the company to the risk of obsolescence. When inventories are eventually cut due to these problems, all of the deferred costs will flow through to the income statement—with a potentially devastating effect on net operating income. Apart from this practical consideration, behavioral and ethical issues should be addressed. Taking the ethical issue first, it is unlikely that building up inventories is the kind of action the Board of Directors had in mind when they set the profit goal. Chances are that the Board of Directors would object to this kind of manipulation if they were informed of the reason for the buildup of inventories. The company must incur costs in order to build inventories at the end of the year. Does this make any sense when there is no indication that the excess inventories will be needed to meet sales demand? Wouldn’t it be better to wait and meet demand out of normal production as needed? Essentially, the managers who approached Guochang are asking him to waste the owners’ money so as to artificially inflate the reported net operating income so that they can get a bonus. Behaviorally, this is troubling because it suggests that the former CEO left behind an unfortunate legacy in the form of managers who encourage questionable business practices. Guochang needs to set a new moral climate in the company or there will likely be even bigger problems down the road. Guochang should firmly turn down the managers’ request and let them know why.
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Case 7-19 (continued)



Having said all of that, it would not be easy for Guochang to turn down a bonus that could be potentially as large as $25,000—which is precisely what Guochang would be doing if he were to pass up the opportunity to inflate the company’s earnings. And, his refusal to cooperate with the other managers may create a great deal of resentment and bitterness. This is a very difficult position for any manager to be in and many would probably succumb to the temptation. 6. The Board of Directors, with their bonus plan, has unintentionally created a situation that is very difficult for the new CEO. Whenever such a bonus plan is based on absorption costing net operating income, the temptation exists to manipulate net operating income by changing the amount that is produced. This temptation is magnified when an all-ornothing bonus is awarded based on meeting target profits. When actual profits appear to be within spitting distance of the target profits, the temptation to manipulate net operating income to get the all-or-nothing bonus becomes almost overpowering. Ideally, managers should resist such temptations, but this particular temptation can be easily avoided. Bonuses should be based on variable costing net operating income, which is less subject to manipulation. And, all-or-nothing bonuses should be replaced with bonuses that start out small and slowly grow with net operating income.
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Case 7-20 (90 minutes)



1. Under absorption costing, the net operating income of a particular period is dependent on both production and sales. For this reason, the controller’s explanation was accurate. He should have pointed out, however, that the reduction in production resulted in a large amount of underapplied overhead, which was added to cost of goods sold in the second quarter. By producing fewer units than planned, the company was not able to absorb all the fixed manufacturing overhead incurred during the quarter into units of product. The result was that this unabsorbed overhead ended up on the income statement as a charge against the period, thereby sharply slashing income. 2.



First Quarter



Sales.............................................................. $480,000 Less variable expenses: Variable manufacturing @ $8 per unit ............ 96,000 Variable selling and administrative expenses @$5 per unit ............................................. 60,000 Total variable expenses ................................... 156,000 Contribution margin ........................................ 324,000 Less fixed expenses: Fixed manufacturing overhead....................... 180,000 Fixed selling and administrative expenses* ..... 140,000 Total fixed expenses........................................ 320,000 Net operating income ...................................... $ 4,000 *Selling and administrative expenses, first quarter ........................................................ Less variable portion (12,000 units × $5 per unit) ......................... Fixed selling and administrative expenses........



Second Quarter



$600,000 120,000 75,000 195,000 405,000 180,000 140,000 320,000 $ 85,000



$200,000 60,000 $140,000
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Case 7-20 (continued)



3. To answer this part, it is helpful to prepare a schedule of inventories, production, and sales in units:



First quarter ............... Second quarter ...........



Beginning Units Inventory Produced 4,000 7,000



15,000 9,000



Units Sold



12,000 15,000



Ending Inventory 7,000 1,000



Using these inventory data, the reconciliation would be as follows:



First Quarter



Second Quarter



Variable costing net operating income............... $ 4,000 $ 85,000 Deduct: Fixed manufacturing overhead cost released from inventory during the First Quarter (4,000 units × $12 per unit) .............. (48,000) Add (deduct): Fixed manufacturing overhead cost deferred in inventory from the First Quarter to the Second Quarter (7,000 units × $12 per unit) ............................................ 84,000 (84,000) Add: Fixed manufacturing overhead cost deferred in inventory from the Second Quarter to the future (1,000 units × $12 per unit)....... 12,000 Absorption costing net operating income........... $ 40,000 $ 13,000 Alternative solution: Variable costing net operating income............... Add: Fixed manufacturing overhead cost deferred in inventory to the Second Quarter (3,000 unit increase × $12 per unit) .............. Deduct: Fixed manufacturing overhead cost released from inventory due to a decrease in inventory during the Second Quarter (6,000 unit decrease × $12 per unit) ........................ Absorption costing net operating income...........



$ 4,000



$85,000



36,000



$40,000



(72,000) $13,000



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 7



393



Case 7-20 (continued)



4. The advantages of using the variable costing method for internal reporting purposes include the following: ● Variable costing aids in forecasting and reporting income for decisionmaking purposes. ● Fixed costs are reported in total amount, thereby increasing the opportunity for more effective control of these costs. ● Profits vary directly with sales volume and are not affected by changes in inventory levels. ● Analysis of cost-volume-profit relationships is facilitated and management is able to determine the break-even point and total profit for a given volume of production and sales. The disadvantages of using the variable costing method for internal reporting purposes include the following: ● Variable costing lacks acceptability for external financial reporting and cannot be used for income taxes in the United States. As a result, additional record keeping costs may be required. ● It may be difficult to determine what costs are fixed and what costs are variable. 5. a. Under JIT, production is geared strictly to sales. Therefore, the company would have produced only enough units during the quarter to meet sales needs. The computations are: Units sold .................................................................. Less units in inventory at the beginning of the quarter .. Units produced during the quarter under JIT ................



15,000 7,000 8,000
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Case 7-20 (continued)



Although not asked for in the problem, a move to JIT during the Second Quarter would have reduced the company’s reported net operating income even further. The net operating income for the quarter would have been: Sales ....................................................... Less cost of goods sold: Beginning inventory ............................... $140,000 Add cost of goods manufactured (8,000 units × $20 per unit) ................ 160,000 Goods available for sale ......................... 300,000 Ending inventory ................................... 0 Cost of goods sold ................................. 300,000 Add underapplied overhead* .................. 84,000 Gross margin ........................................... Less selling and administrative expenses.... Net operating income ...............................



$600,000



384,000 216,000 215,000 $ 1,000



* Overhead rates are based on 15,000 units produced each quarter. If only 8,000 units are produced, then the underapplied fixed manufacturing overhead will be 7,000 units × $12 per unit = $84,000. b. Starting with the Third Quarter, there will be little or no difference between the incomes reported under variable costing and under absorption costing. The reason is that there will be little or no inventories on hand and therefore no way to shift fixed manufacturing overhead cost between periods under absorption costing.
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Group Exercise 7-21



1. Absorption costing, which includes both fixed and variable manufacturing costs in the product cost, is widely considered to be required on external financial reports in the United States. 2 A company with sales below the break-even point may be able to report a profit if its inventories increase. Break-even points are computed assuming that fixed costs are expensed in the year in which they are incurred. However, if production exceeds sales and the company uses absorption costing, then a portion of the fixed manufacturing costs will be included as part of ending inventories on the balance sheet rather than being expensed on the income statement. 3. Under absorption costing, whenever inventories increase, profits will increase. Inventories could increase because management intentionally manipulates profits, but they could also increase for other reasons. For example, inventories may increase if the company is expecting an increase in demand for the company’s products early in the next accounting period. 4. Under absorption costing, accounting profits are reduced when inventories decrease. Fixed manufacturing overhead costs that are deferred in inventories are released to the income statement whenever inventories are reduced. Inventories may be reduced for a number of good reasons including a switch to JIT operations or an anticipated fall in demand early in the next accounting period.
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Group Exercise 7-22



1. A higher proportion of fixed costs will increase the disparity between absorption unit product costs and the costs reported under variable costing. This will also have the effect of magnifying fluctuations in net operating income that occur under absorption costing as a consequence of changes in inventories. (See the discussion in part 2 below.) Proponents of absorption costing will make the same arguments as before, as will the proponents of variable costing. However, the higher proportion of fixed costs will increase the differences between reports based on variable costing and those based on absorption costing. Consequently, this issue becomes more important as the proportion of fixed costs in the cost structure increases. 2. As long as absorption costing is used for external reporting purposes, inventory buildups will result in higher reported profits, while inventory reductions will cause lower reported profits. These effects are magnified as a higher proportion of cost becomes fixed. 3. Some managers may prefer absorption costing and others may prefer variable costing. Managers may prefer absorption costing because absorption costing is used on external financial reports, because they prefer absorption costing on theoretical grounds, or because absorption costing profits are easier to manipulate than variable costing profits— just increase or decrease inventories. Other managers may prefer variable costing because it is easier to understand, because it is easier and more appropriate to use in decisions, because they prefer variable costing on theoretical grounds, or because it isn’t subject to fluctuations due to changes in inventories.
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Chapter 8 Activity-Based Costing: A Tool to Aid Decision Making Solutions to Questions 8-1 Activity-based costing differs from traditional costing systems in a number of ways. In activity-based costing, nonmanufacturing as well as manufacturing costs may be assigned to products. And, some manufacturing costs may be excluded from product costs. An activity-based costing system typically includes a number of activity cost pools, each of which has its unique measure of activity. These measures of activity often differ from the allocation bases used in traditional costing systems. Finally, the activity rates differ from typical predetermined overhead rates in that they should be based on activity at capacity rather than on the budgeted level of activity. 8-2 When direct labor is used as an allocation base for overhead, it is implicitly assumed that overhead cost is directly proportional to direct labor. When cost systems were originally developed in the 1800s, this assumption may have been reasonably accurate. However, direct labor has declined in importance over the last hundred years while overhead has been increasing. This suggests that there is no longer a direct link between the level of direct labor and overhead. Indeed, when a company automates, direct labor is replaced by machines; a decrease in direct labor is accompanied by an increase in overhead. This violates the assumption that overhead cost is directly proportional to direct labor. Overhead cost appears to be driven by factors such as product diversity and complexity as well as by volume, for which direct labor has served as a convenient measure. 8-3 When an overhead rate is based on the budgeted level of activity, products are implicitly charged for the costs of the capacity they don’t use as well as for the costs of capacity that they do use. This is because all of the costs of capac-



ity—whether utilized or not—are spread across the budgeted production. Since the costs of capacity are largely fixed, this results in higher unit product costs when the level of activity declines. If an overhead rate is based on the level of activity at capacity, a product is charged only for the costs of capacity that it actually uses. The costs of unused capacity are not charged to products and are instead charged to the current period as expenses of the period (see Appendix 3A). As a result, unit product costs are more stable and costs do not appear to increase as the level of budgeted activity decreases. 8-4 Activity-based costing may be resisted because it changes the “rules of the game.” It changes some of the key measures such as product costs used in making decisions and may affect how individuals are evaluated. Without top management support, there may be little interest in making these changes. In addition, if top managers continue to make decisions based on the numbers generated by the traditional costing system, subordinates will quickly conclude that the activity-based costing system can be ignored. 8-5 Unit-level activities are performed for each unit that is produced. Batch-level activities are performed for each batch regardless of how many units are in the batch. Product-level activities must be carried out to support a product regardless of how many batches are run or units produced. Customer-level activities must be carried out to support customers regardless of what products or services they buy. Organizationsustaining activities are carried out regardless of the company’s precise product mix or mix of customers.
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8-6 Organization-sustaining costs and the costs of idle capacity should not be assigned to products. These costs represent resources that are not consumed by the products. 8-7 In activity-based costing, costs must first be allocated to activity cost pools and then are allocated from the activity cost pools to products, customers, and other cost objects. 8-8 Since people are often involved in more than one activity, some way must be found to estimate how much time they spend on each. The most practical approach is often to ask employees what percentage of time they spend on each activity. It is also possible to ask people to keep records of how they spend their time or observe them as they perform their tasks, but both of these alternatives are costly and it is not obvious that the data would be any better. People who know they are being observed may change how they behave. 8-9 In traditional cost systems, product-level costs are indiscriminately spread across all products using direct labor-hours or some other allocation base that is tied to volume. As a consequence, high-volume products are assigned the bulk of such costs. If a product is responsible for 40% of the direct labor in a factory, it will be assigned 40% of the manufacturing overhead cost in the factory—including 40% of the product-level costs of low-volume products. In an activitybased costing system, batch-level and productlevel costs are assigned more appropriately. This results in shifting product-level costs back to the products that cause them and away from the high-volume products. (A similar effect will be observed with batch-level costs if high-volume products are produced in larger batches than lowvolume products.)



8-10 Activity rates tell managers the average cost of resources consumed in carrying out a particular activity such as processing purchase orders. An activity whose average cost is high may be a good candidate for process improvements. Benchmarking can be used to identify which activities have unusually large costs. If some other organization is able to carry out the activity at a significantly lower cost, it is reasonable to suppose that improvement may be possible. 8-11 The activity-based costing approach described in the chapter is probably unacceptable for external financial reports for two reasons. First, activity-based product costs, as described in this chapter, exclude some manufacturing costs and include some nonmanufacturing costs. Second, the first-stage allocations are based on interviews rather than verifiable, objective data. 8-12 While an activity analysis such as in Exhibit 8-9 can yield insights, it should not be used for decision making. The conventional activity analysis contains no indication of what costs can actually be adjusted nor is there any indication of who would be responsible for adjusting the costs after a decision has been made. It would be dangerous, for example, to drop a product based solely on the activity analysis. Most of the costs do not automatically disappear if a product is dropped; managers must take explicit actions to eliminate resources or to transfer resources to other uses. Managers may be reluctant to take these actions—particularly if it involves firing or transferring people. The action analysis has the advantage of making it clearer where savings have to come from and hence which managers will have to take action.
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Exercise 8-1 (10 minutes) a. Receive raw materials from suppliers: Batch-level b. Manage parts inventories: Product-level c. Do rough milling work on products: Unit-level d. Interview and process new employees in the personnel department: Organization-sustaining e. Design new products: Product-level f. Perform periodic preventative maintenance on general-use equipment: Organization-sustaining g. Use the general factory building: Organization-sustaining h. Issue purchase orders for a job: Batch-level Some of these classifications are debatable and depend on the specific circumstances found in particular companies.
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Exercise 8-2 (15 minutes)



Driver and guard wages....................... Vehicle operating expense ................... Vehicle depreciation ............................ Customer representative salaries and expenses ......................................... Office expenses .................................. Administrative expenses ...................... Total cost ...........................................



$360,000 196,000 72,000



Pickup and Delivery



$252,000 14,000 18,000



Customer Service $ 72,000 0 0



$ 36,000 70,000 30,000



$ 720,000 280,000 120,000



0 0 0 $628,000



0 6,000 16,000 $306,000



144,000 9,000 192,000 $417,000



16,000 15,000 112,000 $279,000



160,000 30,000 320,000 $1,630,000



Travel



Other



Totals



Each entry in the table is derived by multiplying the total cost for the cost category by the percentage taken from the table below that shows the distribution of resource consumption:



Driver and guard wages......................... Vehicle operating expense ..................... Vehicle depreciation .............................. Customer representative salaries and expenses ........................................... Office expenses .................................... Administrative expenses ........................



Travel



50% 70% 60% 0% 0% 0%



Pickup and Delivery



Customer Service



0% 20% 5%



90% 30% 60%



35% 5% 15%



10% 0% 0%



Other



5% 25% 25%



10% 50% 35%



Totals



100% 100% 100% 100% 100% 100%
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Exercise 8-3 (10 minutes)



Activity Cost Pool



Caring for lawn Caring for garden beds– low maintenance Caring for garden beds–high maintenance Travel to jobs Customer billing and service



Estimated Overhead Cost $72,000 $26,400



$41,400 $3,250 $8,750



Expected Activity



150,000 square feet of lawn 20,000 square feet of low maintenance beds 15,000 square feet of high maintenance beds 12,500 miles 25 customers



Activity Rate



$0.48 per square foot of lawn $1.32 per square foot of low maintenance beds $2.76 per square foot of high maintenance beds $0.26 per mile $350 per customer



The activity rate for each activity cost pool is computed by dividing its estimated overhead cost by its expected activity.
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Exercise 8-4 (10 minutes)



K425



Activity Cost Pool



Labor related ....................... Machine related ................... Machine setups .................... Production orders................. Shipments ........................... Product sustaining................ Total ...................................



M67



Activity Cost Pool



Labor related ....................... Machine related ................... Machine setups .................... Production orders................. Shipments ........................... Product sustaining................ Total ...................................



$6 $4 $50 $90 $14 $840



$6 $4 $50 $90 $14 $840



Total cost (a) ................................ Number of units produced (b) ........ Average cost per unit (a) ÷ (b) ......



Activity Rate



per per per per per per



direct labor-hour machine-hour setup order shipment product



Activity Rate



per per per per per per



80 100 1 1 1 1



direct labor-hour 500 machine-hour 1,500 setup 4 order 4 shipment 10 product 1



K425



$1,874 200 $9.37



Activity



ABC Cost



Activity



ABC Cost



direct labor-hours machine-hours setups order shipment product



direct labor-hours machine-hours setups orders shipments product



$ 480 400 50 90 14 840 $1,874



$ 3,000 6,000 200 360 140 840 $10,540



M67



$10,540 2,000 $5.27
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Exercise 8-5 (30 minutes) The first step is to compute the overhead cost for each of the products ordered by the customer:



Standard Model Activity Cost Pool



Manufacturing volume .......... Order processing.................. Custom design processing..... Customer service .................



Custom Design Activity Cost Pool



Manufacturing volume .......... Order processing.................. Custom design processing..... Customer service .................



$26 $284 $186 $379



$26 $284 $186 $379



Activity Rate



Activity



ABC Cost



Activity Rate



Activity



ABC Cost



per per per per



per per per per



direct labor-hour 527 direct labor-hours $13,702 order 1 order $284 custom design 0 custom designs $0 customer Not applicable



direct labor-hour order custom design customer



84 3 3



direct labor-hours order custom designs Not applicable



$2,184 $852 $558
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Exercise 8-5 (continued) The second step is to compute the product margins for the two products:



Product Profitability Analysis Sales .................................. Costs: Direct materials ................ Direct labor ...................... Manufacturing volume....... Order processing .............. Custom design processing . Product margin ...................



Standard Model



$37,000



$11,280 10,277 13,702 284 0



35,543 $ 1,457



Custom Design



$7,200



$1,902 1,638 2,184 852 558



7,134 $ 66



The final step is to compute the profitability of the customer:



Customer Profitability Analysis



Product margin of orders placed by customer: Standard model .......................................... Custom design ........................................... Total product margins ................................... Customer service overhead ............................ Customer margin ..........................................



$1,457 66 1,523 379 $1,144
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Exercise 8-6 (30 minutes) 1. Under the traditional direct labor-hour based costing system, manufacturing overhead is applied to products using the predetermined overhead rate computed as follows:



Predetermined = Estimated total manufacturing overhead cost overhead rate Estimated total direct labor - hours =



$1,920,000 = $160 per DLH 12,000 DLHs *



*50,000 units of Model X100 @ 0.2 DLH per unit + 5,000 units of Model X200 @ 0.4 DLH per unit = 10,000 DLHs + 2,000 DLHs = 12,000 DLHs Consequently, manufacturing overhead would be applied to the products as follows: Unit sales ............................ Direct labor-hours per unit.... Total direct labor-hours ........ Total manufacturing overhead applied @ $160 per direct labor-hour ............... Manufacturing overhead per unit ..................................



Model X100 50,000 0.2 10,000



Model X200 5,000 0.4 2,000



$1,600,000



$320,000



$32



$64



Total 12,000 $1,920,000



Note that all of the manufacturing overhead cost is applied to the products under the company’s traditional costing system.
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Exercise 8-6 (continued)



2. Under the activity-based costing system, overhead costs (both nonmanufacturing and manufacturing) would be applied to products as follows:



Model X100



Unit sales ......................... 50,000 Manufacturing overhead applied .......................... $1,340,000 Nonmanufacturing overhead applied .................. 160,000 Total overhead applied ...... $1,500,000 Manufacturing overhead per unit ......................... $30



Model X200 5,000



Total



$390,000



$1,730,000



110,000 $500,000



270,000 $2,000,000



$100



3. Under activity-based costing, a total of $1,500,000 is assigned to Model X100 and a total of $500,000 is assigned to Model X200. This is in contrast to $1,600,000 for Model X100 and $320,000 for Model X200 under the traditional costing method. Also note that the total amount of overhead applied to both products is $2,000,000 under activity-based costing and $1,920,000 under the traditional costing method. A number of reasons exist for these differences. First, not all manufacturing overhead costs are assigned to products under activity-based costing. Apparently $190,000 (= $1,920,000 – $1,730,000) of manufacturing overhead consists of the costs of idle capacity and organization-sustaining costs that are not assigned to products under activity-based costing. Counterbalancing this, a total of $270,000 in nonmanufacturing costs are assigned to products under activity-based costing, but not under the traditional method. Additionally, manufacturing overhead costs have been shifted from Model X100, the high-volume product, to Model X200, the lowvolume product under activity-based costing. This is probably due to the existence of batch-level or product-level costs that are more appropriately assigned under activity-based costing. Per unit costs have changed under activity-based costing. This is partly due to the exclusion of some manufacturing overhead from product costs and the inclusion of nonmanufacturing overhead costs. But it is also due to shifting costs from the high-volume to the low-volume product. This has the predictable effect of increasing the per unit cost of the low-volume product more than the per unit cost of the high-volume product is decreased. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 408
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Exercise 8-7 (20 minutes)



Sales (120 clubs × $49 per club) ........................... $5,880.00 Green costs: Direct materials (120 clubs × $27.65 per club) ...... $3,318.00 3,318.00 Green margin ....................................................... 2,562.00 Yellow costs: Direct labor (120 clubs × 0.4 hour per club × $22 per hour) ................................................... 1,056.00 Indirect labor ...................................................... 113.40 Marketing expenses ............................................. 709.80 1,879.20 Yellow margin ...................................................... 682.80 Red costs: Factory equipment depreciation ............................ 216.60 Factory administration ......................................... 291.70 Selling and administrative wages and salaries ........ 387.60 Selling and administrative depreciation.................. 28.00 923.90 Red margin .......................................................... ($ 241.10) While not required in the problem, the conventional ABC analysis would be presented as follows: Sales (120 clubs × $49 per club) ........................... $5,880.00 Product costs: Direct materials ................................................. $3,318.00 Direct labor ....................................................... 1,056.00 Volume related overhead.................................... 595.20 Batch processing overhead ................................. 53.50 Order processing overhead ................................. 132.40 5,155.10 Product margin .................................................... 724.90 Customer service overhead ................................... 966.00 Customer margin.................................................. ($ 241.10)
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Exercise 8-8 (10 minutes)



a. b. c. d. e. f. g. h. i.



Activity



Activity Level



Sales representatives’ periodic visits to customers to keep them informed about the services provided by CD Express ......... Customer-level Ordering labels from the printer for a particular CD* ......................................... Product-level Setting up the CD duplicating machine to make copies from a particular master CD .. Batch-level Loading the automatic labeling machine with labels for a particular CD* ................. Batch-level Visually inspecting CDs and placing them by hand into protective plastic cases prior to shipping ...................................... Unit-level Preparation of the shipping documents for the order ................................................ Product-level Periodic maintenance of equipment ............. Organization-sustaining Lighting and heating the company’s production facility .................................... Organization-sustaining Preparation of quarterly financial reports...... Organization-sustaining



*The cost of the labels themselves would be part of direct materials.
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Exercise 8-9 (10 minutes)



Teller wages ................................. $160,000 Assistant branch manager salary .... $75,000 Branch manager salary .................. $80,000



Teller wages ................................. Assistant branch manager salary .... Branch manager salary ..................



Distribution of Resource Consumption Across Activities Processing Processing Other Customer Other Opening Deposits and Totals Accounts Withdrawals Transactions Activities 5% 15% 5%



Opening Accounts



Teller wages.................................. $ 8,000 Assistant branch manager salary..... 11,250 Branch manager salary .................. 4,000 Total cost...................................... $23,250



65% 5% 0%



20% 30% 10%



10% 50% 85%



Processing Deposits and Withdrawals



Processing Other Customer Transactions



Other Activities



$104,000 3,750 0 $107,750



$32,000 22,500 8,000 $62,500



$ 16,000 37,500 68,000 $121,500



100% 100% 100%



Totals



$160,000 75,000 80,000 $315,000



Teller wages are $160,000 and 65% of the tellers’ time is spent processing deposits and withdrawals: $160,000 × 65% = $104,000 Other entries in the table are determined similarly. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 8
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Exercise 8-10 (20 minutes)



1. Computation of activity rates:



Activity Cost Pools



(a) Total Cost



Opening accounts................................. $23,250



(b) Total Activity



(a) ÷ (b) Activity Rate



500 new accounts $46.50 per new account opened opened $1.08 per deposit or Processing deposits and withdrawals .....$107,750 100,000 deposits and withdrawals withdrawal processed processed Processing other customer transactions . $62,500 5,000 other customer $12.50 per other customer transactions transaction processed processed
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Exercise 8-10 (continued)



2. The cost of opening an account at the Westfield branch is apparently much higher than at the lowest cost branch ($46.50 versus $26.75). On the other hand, the cost of processing deposits and withdrawals is lower than at the lowest cost branch ($1.08 versus $1.24). And the cost of processing other customer transactions is somewhat higher at the Westfield branch ($12.50 versus $11.86). This suggests that the other branches may have something to learn from Westfield concerning processing deposits and withdrawals and Westfield may benefit from learning about how some of the other branches open accounts and process other transactions. It may be particularly instructive to compare the details of the activity rates. For example, is the cost of opening accounts at Westfield apparently high because of the involvement of the assistant branch manager in this activity? It should be mentioned that the apparent differences in the costs of the activities at the various branches could be due to inaccuracies in employees’ reports of the amount of time they devote to the activities. The differences in costs may also reflect different strategies. For example, the Westfield branch may purposely spend more time with new customers in order to win their loyalty. The higher cost of opening new accounts at the Westfield branch may be justified by future benefits of having more satisfied customers. Nevertheless, comparative studies of the costs of activities may provide a useful starting point for identifying best practices within a company and where improvements can be made.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 8



413



Exercise 8-11 (10 minutes)



Activity Cost Pool



Order size ............. R 16.85 Customer orders.... R 320.00 Product testing...... R 89.00 Selling .................. R 1,090.00 Total ....................



(a) Activity Rate



per per per per



direct labor-hour customer order product testing hour sales call



200 1 4 2



(b) Activity



direct labor-hours customer order product testing hours sales calls



(a) × (b) ABC Cost R 3,370 R 320 R 356 R 2,180 R 6,226



According to these calculations, the total overhead cost of the order was R 6,226.
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Exercise 8-12 (30 minutes)



1. Activity level.......................



Manufacturing: Indirect labor................... Factory depreciation......... Factory utilities ................ Factory administration ...... General selling & administrative: Wages and salaries .......... Depreciation .................... Taxes and insurance ........ Selling expenses .............. Total overhead cost ............



Order Size 200 direct laborhours



Customer Orders



Product Testing



Selling



2 sales calls



Total



1 customer order



4 product testing hours



R1,650 1,600 20 0



R180 0 0 48



R120 160 4 72



R



0 0 0 60



R1,950 1,760 24 180



100 0 0 0 R3,370



80 12 0 0 R320



0 0 0 0 R356



1,600 80 40 400 R2,180



1,780 92 40 400 R6,226



Example: R8.25 per direct labor-hour from the problem statement × 200 direct labor-hours = R1,650 According to these calculations, the overhead cost of the order was R6,226.
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Exercise 8-12 (continued)



2. The table prepared in part (1) above allows two different perspectives on the overhead cost of the order. The column totals that appear in the last row of the table tell us the cost of the order in terms of the activities it required. The row totals that appear in the last column of the table tell us how much the order cost in terms of the overhead accounts in the underlying accounting system. Another way of saying this is that the column totals tell us what the costs were incurred for. The row totals tell us what the costs were incurred on. For example, you may spend money on a chocolate bar in order to satisfy your craving for chocolate. Both perspectives are important. To control costs, it is necessary to know both what the costs were incurred for and what actual costs would have to be adjusted (i.e., what the costs were incurred on). The two different perspectives can be explicitly shown as follows: What the overhead costs were incurred on: Manufacturing: Indirect labor ................................. R1,950 Factory depreciation ....................... 1,760 Factory utilities............................... 24 Factory administration .................... 180 General selling & administrative: Wages and salaries......................... 1,780 Depreciation .................................. 92 Taxes and insurance....................... 40 Selling expenses............................. 400 Total overhead cost .......................... R6,226 What the overhead costs were incurred for: Order size ........................................ R3,370 Customer orders ............................... 320 Product testing ................................. 356 Selling.............................................. 2,180 Total overhead cost .......................... R6,226
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Exercise 8-13 (10 minutes)



Activity



a. Direct labor workers assemble a product. b. Products are designed by engineers. c. Equipment is set up. d. Machines are used to shape and cut materials. e. Monthly bills are sent out to regular customers. f. Materials are moved from the receiving dock to production lines. g. All completed units are inspected for defects.



Level of Activity Unit



Product Batch Unit Customer Batch Unit



Examples of Activity Measures



Direct labor-hours



Hours of design time; Number of new products designed Hours of setup time; Number of setups Machine-hours; Number of units processed Number of bills sent Number of loads transferred Hours of inspection time; Number of units inspected



Note: Some of these activity measures are debatable.
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Exercise 8-14 (20 minutes)



1. Activity rates are computed as follows:



Activity Cost Pool



(a) Estimated Overhead Cost



(b) Expected Activity



Machine setups ......... $72,000 400 setups Special processing..... $200,000 5,000 MHs General factory ......... $816,000 24,000 DLHs



(a) ÷ (b) Activity Rate



$180 per setup $40 per MH $34 per DLH



2. The unit costs can be computed as follows, starting with the computation of the manufacturing overhead:



Hubs



Sprockets



Hubs



Sprockets



Machine setups: 100 setups × $180 per setup.............. $ 18,000 300 setups × $180 per setup ............ $ 54,000 Special processing: 5,000 MHs × $40 per MH ................... 200,000 0 MH × $40 per MH........................... General factory: 8,000 DLHs × $34 per DLH ................ 272,000 16,000 DLHs × $34 per DLH .............. 544,000 Total overhead cost (a) ........................ $490,000 $598,000 Number of units produced (b) ............... 10,000 40,000 Overhead cost per unit (a) ÷ (b) ........... $49.00 $14.95 Direct materials ................................... $32.00 Direct labor: 0.80 DLHs × $15 per DLH .................. 12.00 0.40 DLHs × $15 per DLH .................. Manufacturing overhead (see above)..... 49.00 Unit cost ............................................. $93.00



$18.00



6.00 14.95 $38.95
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Exercise 8-15 (15 minutes)



1. and 2.



Activity



a. Machine settings are changed between batches of different products. b. Parts inventories are maintained in the storeroom. c. Products are milled on a milling machine d. New employees are hired by the personnel office. e. New products are designed. f. Periodic maintenance is performed on general-purpose production equipment. g. A bill is sent to a customer who is late in making payments. h. Yearly taxes are paid on the company’s facilities. i. Purchase orders are issued for materials to be used in production.



Activity Level Batch-level



Product-level Unit-level Organizationsustaining Product-level Organizationsustaining



Possible Activity Measures



Number of batches; time to change settings Number of part types maintained in stock Machine-hours; labor-hours Not applicable* Hours of design time Not applicable*



Customer-level Number of bills Organizationsustaining Batch-level



Not applicable* Number of purchase orders



* Organization-sustaining costs should not be allocated to products or customers. Note: Some of these classifications and activity measures are debatable.
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Exercise 8-16 (30 minutes)



1. The first step is to determine the activity rates:



(a) Activity Cost Pools Total Cost



(b) Total Activity



Serving parties........ $33,000 6,000 parties Serving diners......... $138,000 15,000 diners Serving drinks......... $24,000 10,000 drinks



(a) ÷ (b) Activity Rate



$5.50 per party $9.20 per diner $2.40 per drink



According to the activity-based costing system, the cost of serving each of the parties can be computed as follows: a. Party of 4 persons who order a total of 3 drinks:



Activity Cost Pool



(a) Activity Rate



Serving parties ....... $5.50 per party Serving diners ........ $9.20 per diner Serving drinks ........ $2.40 per drink Total......................



(b) Activity



(a) × (b) ABC Cost



(b) Activity



(a) × (b) ABC Cost



(b) Activity



(a) × (b) ABC Cost



1 party 4 diners 3 drinks



$ 5.50 36.80 7.20 $49.50



b. Party of 2 persons who order no drinks:



Activity Cost Pool



(a) Activity Rate



Serving parties ....... $5.50 per party Serving diners ........ $9.20 per diner Serving drinks ........ $2.40 per drink Total......................



1 party 2 diners 0 drinks



$ 5.50 18.40 0 $23.90



c. Party of 1 person who orders 2 drinks:



Activity Cost Pool



(a) Activity Rate



Serving parties ....... $5.50 per party Serving diners ........ $9.20 per diner Serving drinks ........ $2.40 per drink Total......................



1 party 1 diner 2 drinks



$ 5.50 9.20 4.80 $19.50
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Exercise 8-16 (continued)



2. The average cost per diner for each party can be computed by dividing the total cost of the party by the number of diners in the party as follows: a. $49.50 ÷ 4 diners = $12.375 per diner b. $23.90 ÷ 2 diners = $11.95 per diner c. $19.50 ÷ 1 diner = $19.50 per diner 3. The average cost per diner differs from party to party under the activitybased costing system for two reasons. First, the cost of serving a party ($5.50) does not depend on the number of diners in the party. Therefore, the average cost per diner of this activity decreases as the number of diners in the party increases. With only one diner, the cost is $5.50. With two diners, the average cost per diner is cut in half to $2.75. With five diners, the average cost per diner would be only $1.10. And so on. Second, the average cost per diner differs also because of the differences in the number of drinks ordered by the diners. If a party does not order any drinks, as was the case with the party of two, no costs of serving drinks are assigned to the party. The average cost per diner differs from the overall average cost of $16 per diner for several reasons. First, the average cost of $16 per diner includes organization-sustaining costs that are excluded from the computations in the activity-based costing system. Second, the $16 per diner figure does not recognize differences in the diners’ demands on resources. It does not recognize that some diners order more drinks than others nor does it recognize the economies of scale in serving larger parties. (The batch-level costs of serving a party can be spread over more diners if the party is larger.) We should note that the activity-based costing system itself does not recognize all of the differences in diners’ demands on resources. For example, there are undoubtedly differences in the costs of preparing the various meals on the menu. It may or may not be worth the effort to build a more detailed activity-based costing system that would take such nuances into account.
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Exercise 8-17 (45 minutes)



1. The unit product costs under the company's conventional costing system would be computed as follows: Number of units produced (a) ..................... Direct labor-hours per unit (b)..................... Total direct labor-hours (a) × (b)................. Total manufacturing overhead (a)................ Total direct labor-hours (b) ......................... Predetermined overhead rate (a) ÷ (b) ........ Direct materials.......................................... Direct labor................................................ Manufacturing overhead applied: 0.40 DLH per unit × $24.00 per DLH ......... 0.20 DLH per unit × $24.00 per DLH ......... Unit product cost........................................



Rascon



20,000 0.40 8,000



Parcel



80,000 0.20 16,000



Total 24,000



$576,000 24,000 DLHs $ 24.00 per DLH



Rascon



$13.00 6.00 9.60



$28.60



Parcel



$22.00 3.00



4.80 $29.80
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Exercise 8-17 (continued)



2. The unit product costs with the proposed ABC system can be computed as follows:



Activity Cost Pool



Labor related ........... Engineering design...



Estimated Overhead Cost*



$288,000 $288,000



(b) Expected Activity



(a) ÷ (b) Activity Rate



24,000 direct labor-hours $12.00 per direct labor-hour 6,000 engineering-hours $48.00 per engineering-hour



*The total overhead cost is split evenly between the two activity cost pools.



Labor related at $12.00 per direct labor-hour .............. Engineering design at $48.00 per engineering-hour ..... Total overhead cost assigned (a)................................ Number of units produced (b) .................................... Overhead cost per unit (a) ÷ (b .................................



Rascon Expected Activity Amount 8,000 3,000



$ 96,000 144,000 $240,000 20,000 $12.00



Parcel Expected Activity Amount



16,000 $192,000 3,000 144,000 $336,000 80,000 $4.20



The unit product costs combine direct materials, direct labor, and overhead costs:



Rascon



Parcel



Direct materials................................. $13.00 $22.00 Direct labor....................................... 6.00 3.00 Manufacturing overhead (see above) .. 12.00 4.20 Unit product cost............................... $31.00 $29.20
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Exercise 8-17 (continued)



3. The unit product cost of the high-volume product, Parcel, declines under the activity-based costing system, whereas the unit product cost of the low-volume product, Rascon, increases. This occurs because half of the overhead is applied on the basis of engineering design hours instead of direct labor-hours. When the overhead was applied on the basis of direct labor-hours, most of the overhead was applied to the high-volume product. However, when the overhead is applied on the basis of engineering-hours, more of the overhead cost is shifted over to the lowvolume product. Engineering-hours is a product-level activity, so the higher the volume, the lower the unit cost and the lower the volume, the higher the unit cost.
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Exercise 8-18 (15 minutes)



1. The order requires 250 direct labor-hours (1,000 units @ 0.25 DLH per unit) and is run in two batches. Therefore, the overhead cost of the order according to the activity-based costing system would be computed as follows:



Activity Cost Pool



Volume ............... Batch processing.. Order processing . Total...................



(a) Activity Rate



$5.55 per direct labor-hour $107.00 per batch $275.00 per order



(b) Activity



250 direct labor-hours 2 batches 1 order



(a) × (b) ABC Cost



$1,387.50 $214.00 $275.00 $1,876.50



The product margin on the order can be computed as follows: Sales (1,000 units × $20 per unit)....................... Costs: Direct materials (1,000 units × $8.50 per unit) .. $8,500.00 Direct labor (1,000 units × $6.00 per unit) ........ 6,000.00 Volume........................................................... 1,387.50 Batch processing ............................................. 214.00 Order processing ............................................. 275.00 Product margin ..................................................



$20,000.00



16,376.50 $ 3,623.50



2. The customer margin for sales to Interstate Trucking is computed as follows: Product margin (above)...................................... $3,623.50 Less: Customer service overhead (1 customer × $2,463 per customer) ................ 2,463.00 Customer margin ............................................... $1,160.50 © The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 8
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Exercise 8-19 (45 minutes)



1. The order from Interstate Trucking requires 250 direct labor-hours (1,000 units @ 0.25 DLH per unit) and is run in two batches. Therefore, the overhead cost of the order according to the activity-based costing system would be computed as follows:



Activity ................................................



Volume



Batch Order Processing Processing



250 DLHs 2 batches



Production overhead: Indirect labor...................................... $ 150.00 Factory equipment depreciation ........... 1,000.00 Factory administration......................... 25.00 General selling and administrative overhead: Wages and salaries ............................. 100.00 Depreciation....................................... 0.00 Marketing expenses ............................ 112.50 Total cost ............................................. $1,387.50



1 order



Total



$120.00 34.00 14.00



$ 20.00 0.00 25.00



$ 290.00 1,034.00 64.00



40.00 6.00 0.00 $214.00



160.00 10.00 60.00 $275.00



300.00 16.00 172.50 $1,876.50



Example: 250 DLHs × $0.60 per DLH from the problem statement = $150.00
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Exercise 8-19 (continued)



The action analysis report for the order can be constructed using the row totals from the activity rate table, organized according to the ease of adjustment codes: Sales (1,000 units × $20 per unit) ....................... Green costs: Direct materials (1,000 units × $8.50 per unit) ... $8,500.00 Green margin ..................................................... Yellow costs: Direct labor (1,000 units × $6.00 per unit)......... 6,000.00 Indirect labor................................................... 290.00 Marketing expenses.......................................... 172.50 Yellow margin .................................................... Red costs: Factory equipment depreciation ........................ 1,034.00 Factory administration ...................................... 64.00 Selling and administrative wages and salaries..... 300.00 Selling and administrative depreciation .............. 16.00 Red margin ........................................................



$20,000.00 8,500.00 11,500.00



6,462.50 5,037.50



1,414.00 $ 3,623.50
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Exercise 8-19 (continued)



2. An action analysis report for the customer can be prepared by including the customer service costs in the overhead analysis.



Volume



Activity .......................................... 250 DLHs Production overhead: Indirect labor................................ $ 150.00 Factory equipment depreciation ..... 1,000.00 Factory administration................... 25.00 General selling and administrative overhead: Wages and salaries ....................... 100.00 Depreciation................................. 0.00 Marketing expenses ...................... 112.50 Total cost ....................................... $1,387.50



Batch Order Customer Processing Processing Service 2 batches



1 order



$120.00 34.00 14.00



$ 20.00 0.00 25.00



40.00 6.00 0.00 $214.00



160.00 10.00 60.00 $275.00



1 customer $



Total



0.00 $ 290.00 0.00 1,034.00 150.00 214.00



1,600.00 1,900.00 38.00 54.00 675.00 847.50 $2,463.00 $4,339.50



Example: 250 DLHs × $0.60 per DLH from the problem statement = $150.00
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Exercise 8-19 (continued)



The action analysis report for the customer can be constructed using the row totals from the activity rate table, organized according to the ease of adjustment codes: Sales (1,000 units × $20 per unit) ....................... Green costs: Direct materials (1,000 units × $8.50 per unit) ... Green margin ..................................................... Yellow costs: Direct labor (1,000 units × $6.00 per unit)......... Indirect labor................................................... Marketing expenses.......................................... Yellow margin .................................................... Red costs: Factory equipment depreciation ........................ Factory administration ...................................... Selling and administrative wages and salaries..... Selling and administrative depreciation .............. Red margin ........................................................



$20,000.00 $8,500.00 6,000.00 290.00 847.50 1,034.00 214.00 1,900.00 54.00



8,500.00 11,500.00



7,137.50 4,362.50



3,202.00 $ 1,160.50
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Exercise 8-20 (30 minutes)



1. The first-stage allocation is shown below:



Volume Related



Wages and salaries ..... $120,000 Other overhead costs .. 30,000 Total overhead cost..... $150,000



Order Related



$ 90,000 10,000 $100,000



Customer Support



Other



$60,000 20,000 $80,000



Totals



$30,000 $300,000 40,000 100,000 $70,000 $400,000



Example: According to the distribution of resources across activities, 40% of the $300,000 wages and salaries cost is attributable to volume related activities. $300,000 × 40% = $120,000 Other entries in the table are determined in a similar manner. 2. Computation of activity rates:



Activity Cost Pools



(a) Total Cost



(b) Total Activity



Volume .................... $150,000 20,000 DLHs Order related ............ $100,000 400 orders Customer support ..... $80,000 200 customers



(a) ÷ (b) Activity Rate



$7.50 per DLH $250 per order $400 per customer
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Exercise 8-20 (continued)



3. Computation of the overhead costs for the Shenzhen Enterprises order:



Activity Cost Pool



Volume ............... Order related ....... Total ...................



(a) Activity Rate



$7.50 per DLH $250 per order



(b) Activity



20 DLHs* 1 order



(a) × (b) ABC Cost $150 250 $400



*2 DLHs per unit × 10 units = 20 DLHs 4. The margins for the order and for the customer follow:



Product Profitability Analysis



Sales (10 units × $300 per unit)..................... $3,000 Costs: Direct materials (10 units × $180 per unit) ... $1,800 Direct labor (10 units × $50 per unit)........... 500 Volume overhead ....................................... 150 Order related overhead ............................... 250 2,700 Product margin ............................................. $ 300



Customer Profitability Analysis



Product margin (above) ............................................. $ 300 Less: Customer support overhead (1 customer @ $400 per customer).......................... 400 Customer margin ...................................................... $ (100)
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Exercise 8-21 (60 minutes)



1. The first-stage allocation is shown below:



Wages and salaries .......... Other overhead costs .......



Distribution of Resource Consumption Across Activity Cost Pools Order Customer Volume Other Related Support 40% 30%



Volume related



Wages and salaries ..... $120,000 Other overhead costs .. 30,000 Total overhead cost..... $150,000



30% 10%



Order Related



$ 90,000 10,000 $100,000



20% 20%



Customer Support



$60,000 20,000 $80,000



10% 40%



Other



Totals



100% 100%



Totals



$30,000 $300,000 40,000 100,000 $70,000 $400,000



Example: 40% × $300,000 = $120,000 Other entries in the table are determined in a similar manner.
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Exercise 8-21 (continued)



2. The activity rates are computed by dividing the costs in the cells of the first-stage allocation above by the total activity from the top of the column.



Volume Related



Order Related



Customer Support



$6.00 1.50 $7.50



$225.00 25.00 $250.00



$300.00 100.00 $400.00



Total activity.....................20,000 DLHs 400 orders 200 customers Wages and salaries .......... Other overhead costs ....... Total cost ........................



Example: $120,000 ÷ 20,000 DLHs = $6.00 per DLH Volume related wages and salaries from the first-stage allocation above. 3. The overhead cost for the order is computed as follows:



Volume Related



Activity .............................. 20 DLHs



Order Related 1 order



Total



Wages and salaries ............ $120.00 $225.00 $345.00 25.00 55.00 Other overhead costs ......... 30.00 Total cost .......................... $150.00 $250.00 $400.00 Example: 20 DLHs × $6.00 per DLH = $120.00 Activity rate for volume related wages and salaries from part (2) above.
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Exercise 8-21 (continued)



4. The activity view report can be constructed using the column totals at the bottom of the overhead cost analysis in part (3) above.



Product Profitability Analysis



Sales (10 units × $300 per unit)..................... $3,000 Costs: Direct materials (10 units × $180 per unit) ... $1,800 Direct labor (10 units × $50 per unit)........... 500 Volume related overhead ............................ 150 Order related overhead ............................... 250 2,700 Product Margin ............................................. $ 300



Customer Profitability Analysis



Product margin of order (above) .................... $ 300 Less: Customer support overhead (1 customer × $400 per customer) .............. 400 Customer margin .......................................... $ (100)



5. The action analysis report can be constructed using the row totals from the activity rate table, organized according to the ease of adjustment codes: Sales (10 units × $300 per unit).................... $3,000 Green costs: Direct materials (10 units × $180 per unit) .. $1,800 1,800 Green margin............................................... 1,200 Yellow costs: Direct labor (10 units × $50 per unit).......... 500 Wages and salaries (see part (3) above) ..... 345 845 Yellow margin .............................................. 355 Red costs: Other overhead costs (see part (3) above) .. 55 55 Red margin.................................................. $ 300
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Exercise 8-21 (continued)



6. The first step is to include the customer support costs in the overhead cost analysis as follows:



Volume Related



Order Related



Wages and salaries......... $120.00 Other overhead costs ..... 30.00 Total cost ...................... $150.00



$225.00 25.00 $250.00



Activity .......................... 20 DLHs



1 order



Customer Support



1 customer



Total



$300.00 $645.00 100.00 155.00 $400.00 $800.00



The action analysis report can then be easily constructed as follows: Sales (10 units × $300 per unit)..................... Green costs: Direct materials (10 units × $180 per unit) ... $1,800 Green margin................................................ Yellow costs: Direct labor (10 units × $50 per unit)........... 500 Wages and salaries (see above)................... 645 Yellow margin ............................................... Red costs: Other overhead costs (see above)................ 155 Red margin...................................................



$3,000 1,800 1,200 1,145 55 155 $ (100)
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Exercise 8-21 (continued)



7. While the company apparently incurred a loss on its business with Shenzen Enterprises, caution must be exercised. The green margin on the business was $1,200. Advanced Products Corporation really incurred a loss on this business only if at least $1,200 of the yellow and red costs would have been avoided if the Shenzen Enterprises order had been rejected. For example, we don’t know what specific costs are included in the “Other overhead” category. If these costs are committed fixed costs that cannot be avoided in the short run, then the company would been worse off if the Shenzen Enterprises order had not been accepted. Suppose that Shenzen Enterprises will be submitting a similar order every year. As a general policy, the company might consider turning down this business in the future. Costs that cannot be avoided in the short run, may be avoided in the long run through the budgeting process or in some other manner. However, if the Shenzen Enterprises business is turned down, management must make sure that at least $1,200 of the yellow and red costs are really eliminated or the resources represented by those costs are really redeployed to the constraint. If these costs remain unchanged, then the company would be better off accepting the Shenzen Enterprises business in the future.
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Problem 8-22 (60 minutes)



1. The company’s estimated direct labor-hours can be computed as follows: Deluxe model: 5,000 units × 2 DLHs per unit .... Regular model: 40,000 units × 1 DLH per unit .. Total ..............................................................



10,000 DLHs 40,000 DLHs 50,000 DLHs



Using just direct labor-hours as the base, the predetermined overhead rate would be: Predetermined = Estimated manufacturing overhead cost overhead rate Estimated direct labor-hours =



$900,000 =$18 per DLH 50,000DLHs



Using this predetermined manufacturing overhead rate, the unit product cost of each model can be computed as follows: Direct materials........................ Direct labor ............................. Manufacturing overhead: $18 per DLH × 2 DLHs........... $18 per DLH × 1 DLH ............ Total unit product cost .............



Deluxe $40 14 36 $90



Regular $25 7 18 $50
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Problem 8-22 (continued)



2. Overhead rates by activity are computed below:



Activity Cost Pool



Purchasing ........... Processing............ Scrap/rework........ Shipping...............



(a) Estimated Overhead Cost



$204,000 $182,000 $379,000 $135,000



(b) Expected Activity



600 35,000 2,000 900



purchase orders machine-hours orders shipments



(a) ÷ (b) Predetermined Overhead Rate



$340 $5.20 $189.50 $150



per per per per



purchase order machine-hour order shipment
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Problem 8-22 (continued)



3. a. The overhead applied to each product can be determined as follows:



The Deluxe Model Activity Cost Pool



(a) Predetermined Overhead Rate



Purchasing ...................... $340 Processing....................... $5.20 Scrap/rework...................$189.50 Shipping.......................... $150 Total overhead cost .........



per per per per



(b) Activity



purchase order 200 purchase orders machine-hour 20,000 machine-hours order 1,000 orders shipment 250 shipments



(a) × (b) Overhead Applied $ 68,000 104,000 189,500 37,500 $399,000



Manufacturing overhead cost per unit = $399,000 ÷ 5,000 units = $79.80 per unit



The Regular Model Activity Cost Pool



(a) Predetermined Overhead Rate



Purchasing ...................... $340 Processing....................... $5.20 Scrap/rework...................$189.50 Shipping.......................... $150 Total overhead cost .........



per per per per



purchase order machine-hour order shipment



400 15,000 1,000 650



(b) Activity



purchase orders machine-hours orders shipments



(a) × (b) Overhead Applied



$136,000 78,000 189,500 97,500 $501,000



Manufacturing overhead cost per unit = $501,000 ÷ 40,000 units = $12.53 per unit
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Problem 8-22 (continued)



b. The unit product cost of each model under an activity costing approach would be: Direct materials........................... Direct labor................................. Manufacturing overhead (above) .. Total unit product cost.................



Deluxe



$ 40.00 14.00 79.80 $133.80



Regular



$25.00 7.00 12.53 $44.53



4. It is risky to draw any definite conclusions based on the above analysis. The activity-based costing system used in this company is not completely suitable for making decisions. Product costs probably include costs of idle capacity and organization-sustaining costs. They also exclude nonmanufacturing costs that may be caused by the products. Nevertheless, the above analysis is suggestive. Unit costs appear to be distorted as a result of using direct labor-hours as the base for assigning overhead cost to products. Although the deluxe model requires twice as much labor time as the regular model, it still is not being assigned enough overhead cost, as shown in the analysis in part 3(a). When the company’s overhead costs are analyzed on an activities basis, it appears that the deluxe model is more expensive to manufacture than the company realizes. Note that the deluxe model accounts for a majority of the machine-hours worked, even though it accounts for only 20% of the company’s direct labor-hours. Also, it requires just as many scrap/rework orders as the regular model, and scrap/rework orders are very costly to the company. When activity-based costing is used and the company’s transactions are analyzed by product, the overhead cost jumps for the deluxe model from $36.00 per unit to $79.80 per unit. This suggests that less than half the overhead cost is being assigned to the deluxe model that ought to be assigned, and unit costs for the deluxe model are badly understated. If these costs are being used as a basis for pricing, then the selling price for the deluxe model may be too low. This may be the reason why profits have been steadily declining over the last several years. It may also be the reason why sales of the deluxe model have been increasing rapidly. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 440
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Problem 8-23 (45 minutes)



1. The first-stage allocation of costs to activity cost pools for the CDG operation appears below. All figures below are in euros.



Meal Preparation



Cooks and delivery personnel wages.... 1,800,000 Kitchen supplies ................................. 30,000 Chef salaries ...................................... 54,000 Equipment depreciation ...................... 36,000 Administrative wages and salaries ....... 0 Building costs .................................... 0 Total cost .......................................... 1,920,000



FlightRelated



480,000 0 36,000 0 30,000 0 546,000



Customer Service 0 0 72,000 0 90,000 0 162,000



Other



120,000 0 18,000 24,000 30,000 120,000 312,000



Totals



2,400,000 30,000 180,000 60,000 150,000 120,000 2,940,000



According to the data in the problem, 75% of the cooks and delivery personnel wages are attributable to meal preparation activities. 75% of €2,400,000 = €1,800,000 Other entries in the table are determined in a similar manner.
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Problem 8-23 (continued)



2. The activity rates at the CDG operation are:



Activity at CDG Cooks and delivery personnel wages...... Kitchen supplies ................................... Chef salaries ........................................ Equipment depreciation ........................ Administrative wages and salaries ......... Building costs ...................................... Total cost ............................................



Meal Preparation



1,000,000 meals



Flight-Related 5,000 flights



€1.800 0.030 0.054 0.036



€ 96.00



€1.920



Customer Service



10 airlines



7.20



€7,200



6.00



9,000



€109.20



€16,200



Example: €1,800,000 ÷ 1,000,000 meals = €1.80 per meal Cooks and delivery personnel wages attributable to meal preparation from the first-stage allocation.
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Problem 8-23 (continued)



3. Managers should be cautious when comparing operations using activity-based costing data— particularly when the activity-based costing data rely on interviews. Nevertheless, comparisons of the data can provide insights and may suggest where it would be fruitful to investigate further. In this case, side-by-side comparison of the Orly and CDG activity rates reveals that the cost per meal and cost per flight is less at CDG than at Orly, but the cost per airline for customer service activities is higher at CDG than at Orly. This suggests that Orly might have something to learn from CDG concerning meal preparation and flight-related activities, but CDG may be able to learn from Orly concerning customer service activities. Overall, CDG seems to be more efficient than Orly by about €26,000 as shown in the table below.



Meal preparation (per meal).......... Flight-related (per flight) .............. Customer service (per airline) ....... Total ...........................................



CDG



€1.92 €109.20 €16,200



Orly



€1.98 €115.60 €9,600



Difference × Activity at Difference Activity at CDG CDG €0.06 1,000,000 meals €6.40 5,000 flights (€6,600) 10 airlines



€60,000 €32,000 (€66,000) €26,000
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Problem 8-24 (45 minutes)



1. The first-stage allocation of costs to activity cost pools appears below:



Wages ........................................ Cleaning supplies ......................... Cleaning equipment depreciation... Vehicle expenses ......................... Office expenses ........................... President’s compensation .............



Distribution of Resource Consumption Across Activity Cost Pools Cleaning Travel Job Carpets to Jobs Support Other 70% 100% 80% 0% 0% 0%



20% 0% 0% 60% 0% 0%



Cleaning Carpets



Travel to Jobs



Wages.......................................... $105,000 Cleaning supplies .......................... 40,000 Cleaning equipment depreciation.... 16,000 Vehicle expenses........................... 0 Office expenses ............................ 0 President’s compensation............... 0 Total cost ..................................... $161,000



$30,000 0 0 48,000 0 0 $78,000



0% 0% 0% 0% 45% 40%



Job Support $



0 0 0 0 27,000 32,000 $59,000



Total



10% 0% 20% 40% 55% 60%



100% 100% 100% 100% 100% 100%



Other



Total



$ 15,000 0 4,000 32,000 33,000 48,000 $132,000



$150,000 40,000 20,000 80,000 60,000 80,000 $430,000



Example: 70% of $150,000 = $105,000 Other entries in the table are determined in a similar manner.
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Problem 8-24 (continued)



2. The activity rates are computed as follows:



(a) Activity Cost Pool Total Cost



(b) Total Activity



(a) ÷ (b) Activity Rate



Cleaning carpets .. $161,000 20,000 hundred $8.05 square feet Travel to jobs ...... $78,000 60,000 miles $1.30 Job support ......... $59,000 2,000 jobs $29.50



per hundred square feet per mile per job



3. The cost for the Flying N Ranch job is computed as follows:



Activity Cost Pool



(a) Activity Rate



(b) Activity



Cleaning carpets ... $8.05 per hundred 5 hundred square feet square feet Travel to jobs ...... $1.30 per mile 75 miles Job support ......... $29.50 per job 1 job Total ...................



(a) × (b) ABC Cost $ 40.25



97.50 29.50 $167.25



4. The product margin can be easily computed by using the costs calculated in part (3) above. Sales ........................ $140.00 Costs: Cleaning carpets ..... $40.25 Travel to jobs ......... 97.50 Job support ............ 29.50 167.25 Product margin ......... ($ 27.25)
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Problem 8-24 (continued)



5. Gallatin Carpet Cleaning appears to be losing money on the Flying N Ranch job. However, caution is advised. Some of the costs may not be avoidable and hence would have been incurred even if the Flying N Ranch job had not been accepted. An action analysis (discussed in Appendix 8A) is a more appropriate starting point for analysis than the simple report in part (4) above. Nevertheless, there is a point at which travel costs eat up all of the profit from a job. With the company’s current policy of charging a flat fee for carpet cleaning irrespective of how far away the client is from the office, there clearly is some point at which jobs should be turned down. (What if a potential customer is located in Florida?) 6. The company should consider charging a fee for travel to outlying customers based on the distance traveled and a flat fee per job. At present, close-in customers are in essence subsidizing service to outlying customers and large-volume customers are subsidizing service to lowvolume customers. With fees for travel and for job support, the fee per hundred square feet can be dropped substantially. This may result in losing some low-volume jobs in outlying areas, but the lower fee per hundred square feet may result in substantially more business close to Bozeman. (If the fee is low enough, the added business may not even have to come at the expense of competitors. Some customers may choose to clean their carpets more frequently if the price were more attractive.)



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 446



Managerial Accounting, 10th Edition



Problem 8-25 (75 minutes)



1. The first-stage allocation of costs to activity cost pools appears below:



Wages ........................................ Cleaning supplies ......................... Cleaning equipment depreciation... Vehicle expenses ......................... Office expenses ........................... President’s compensation .............



Distribution of Resource Consumption Across Activity Cost Pools Cleaning Travel Job Carpets to Jobs Support Other 70% 100% 80% 0% 0% 0%



20% 0% 0% 60% 0% 0%



Cleaning Carpets



Travel to Jobs



Wages.......................................... $105,000 Cleaning supplies .......................... 40,000 Cleaning equipment depreciation.... 16,000 Vehicle expenses........................... 0 Office expenses ............................ 0 President’s compensation............... 0 Total cost ..................................... $161,000



$30,000 0 0 48,000 0 0 $78,000



0% 0% 0% 0% 45% 40%



Job Support $



0 0 0 0 27,000 32,000 $59,000



Total



10% 0% 20% 40% 55% 60%



100% 100% 100% 100% 100% 100%



Other



Total



$ 15,000 0 4,000 32,000 33,000 48,000 $132,000



$150,000 40,000 20,000 80,000 60,000 80,000 $430,000



Example: 70% of $150,000 = $105,000 Other entries in the table are determined in a similar manner.
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Problem 8-25 (continued)



2. The activity rates are computed as follows:



Cleaning Carpets



Total activity................................ 20,000 hundred square feet Wages......................................... Cleaning supplies ......................... Cleaning equipment depreciation... Vehicle expenses.......................... Office expenses ........................... President’s compensation.............. Total cost..................................



$5.25 2.00 0.80 0.00 $8.05



Travel to Jobs 60,000 miles driven



Job Support 2,000 jobs



$0.50 0.80 0.00 $1.30



$13.50 16.00 $29.50



Example: $105,000 ÷ 20,000 hundred square feet = $5.25 per hundred square feet Wages attributable to cleaning carpets from the first-stage allocation above.
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Problem 8-25 (continued)



3. The cost for the Flying N Ranch job is computed as follows:



Cleaning Carpets



5 hundred Activity for the Flying N job........... square feet Wages......................................... Cleaning supplies ......................... Cleaning equipment depreciation... Vehicle expenses.......................... Office expenses ........................... President’s compensation.............. Total cost ....................................



$26.25 10.00 4.00 0.00 $40.25



Travel to Jobs 75 miles driven



Job Support 1 job



$37.50 60.00 0.00 $97.50



Total



$13.50 16.00 $29.50



$63.75 10.00 4.00 60.00 13.50 16.00 $167.25



Example: $5.25 per hundred square feet × 5 hundred square feet = $26.25 Activity rate for wages and cleaning carpets.
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Problem 8-25 (continued)



4. The product margin can be easily computed using the costs along the right-most column of the cost table prepared in part (3). Sales ............................................ Green costs: Wages ....................................... Cleaning supplies ........................ Cleaning equipment depreciation . Vehicle expenses ........................ Green margin................................ Yellow costs: Office expenses .......................... Yellow margin ............................... Red costs: President's compensation ............ Red margin...................................



$140.00 $63.75 10.00 4.00 60.00



137.75 2.25



13.50



13.50 (11.25)



16.00



16.00 ($ 27.25)



5. At most, Gallatin Carpet Cleaning is making only $2.25 on the Flying N Ranch job. If more than $2.25 of the $13.50 in Office Expenses are actually avoidable if the job were not accepted, then the job is actually losing money. There is a point at which travel costs eat up all of the profit from a job. With the company’s current policy of charging a flat fee for carpet cleaning irrespective of how far away the client is from the office, there clearly is some point at which jobs should be turned down. (What if a potential customer is located in Florida?)
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Problem 8-25 (continued)



6. The company should consider charging a fee for travel to outlying customers based on the distance traveled and a flat fee per job. At present, close-in customers are in essence subsidizing service to outlying customers and large-volume customers are subsidizing service to lowvolume customers. With fees for travel and for job support, the fee per hundred square feet can be dropped substantially. This may result in losing some low-volume jobs in outlying areas, but the lower fees per hundred square feet may result in substantially more business close to Bozeman. (If the fees are low enough, the added business may not even have to come at the expense of competitors. Some customers may choose to clean their carpets more frequently if the price were more attractive.) Before making such a radical change, the data should be carefully reviewed. For example, the wage cost of $37.50 for a 75-mile trip seems rather high. Are two people sent out on jobs? Can the remote jobs be done with one person?
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Problem 8-26 (60 minutes)



1. a. When direct labor-hours are used to apply overhead cost to products, the company’s predetermined overhead rate would be: Predetermined = Manufacturing overhead cost overhead rate Direct labor-hours =



$1,800,000 =$50 per DLH 36,000DLHs



b. Direct materials ......................................... Direct labor: $10 per hour × 1.8 hours and 0.9 hours ... Manufacturing overhead: $50 per hour × 1.8 hours and 0.9 hours ... Total unit product cost...............................



Model X200 X99 $ 72



$ 50



18



9



90 $180



45 $104



2. a. Predetermined overhead rates for the activity cost pools:



Activity Cost Pool



(1) Total Cost



Machine setups....... $ 360,000



(2) Total Activity 150 setups



Special processing... 180,000 12,000 MHs General factory ....... 1,260,000 36,000 DLHs



(1) ÷ (2) Activity Rate



$2,400 per setup $15 per MH $35 per DLH



The manufacturing overhead cost that would be applied to each model:



Model X200



X99



Machine setups: $2,400 per setup × 50 setups, 100 setups.... $120,000 $ 240,000 Special processing: $15 per MH × 12,000 MHs .......................... 180,000 — General factory: $35 per DLH × 9,000 DLH, 27,000 DLH ....... 315,000 945,000 Total manufacturing overhead cost applied ..... $615,000 $1,185,000 © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 452
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Problem 8-26 (continued)



b. Before we can determine the unit product cost under activity-based costing, we must first take the overhead costs applied to each model in part 2(a) above and express them on a per-unit basis:



Model X200



X99



Total overhead cost applied (a).......................... $615,000 $1,185,000 Number of units produced (b)............................ 5,000 30,000 Manufacturing overhead cost per unit (a) ÷ (b)... $123 $39.50 With this information, the unit product cost of each model under activity-based costing would be computed as follows:



Model X200 X99



Direct materials ................................................. $72.00 $50.00 Direct labor: $10 per DLH × 1.8 DLHs, 0.9 DLHs .................. 18.00 9.00 Manufacturing overhead (above)......................... 123.00 39.50 Total unit product cost ....................................... $213.00 $98.50 Comparing these unit cost figures with the unit costs in Part 1(b), we find that the unit product cost for Model X200 has increased from $180 to $213, and the unit product cost for Model X99 has decreased from $104 to $98.50. 3. It is especially important to note that, even under activity-based costing, 70% of the company’s overhead costs continue to be applied to products on the basis of direct labor-hours: Machine setups (number of setups) .... $ 360,000 Special processing (machine-hours) .... 180,000 General factory (direct labor-hours) .... 1,260,000 Total overhead cost........................... $1,800,000



20% 10 70 100%



Thus, the shift in overhead cost from the high-volume product (Model X99) to the low-volume product (Model X200) occurred as a result of reassigning only 30% of the company’s overhead costs.
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Problem 8-26 (continued)



The increase in unit product cost for Model X200 can be explained as follows: First, where possible, overhead costs have been traced to the products rather than being lumped together and spread uniformly over production. Therefore, the special processing costs, which are traceable to Model X200, have all been assigned to Model X200 and none assigned to Model X99 under the activity-based costing approach. It is common in industry to have some products that require special handling or special processing of some type. This is especially true in modern factories that produce a variety of products. Activity-based costing provides a vehicle for assigning these costs to the appropriate products. Second, the costs associated with the batch-level activity (machine setups) have also been assigned to the specific products to which they relate. These costs have been assigned according to the number of setups completed for each product. However, since a batch-level activity is involved, another factor affecting unit costs comes into play. That factor is batch size. Some products are produced in large batches and some are produced in small batches. The smaller the batch, the higher the per unit cost of the batch activity. In the case at hand, the data can be analyzed as follows: Model X200: Cost to complete one setup [see 2(a)] ......................... $2,400 (a) Number of units processed per setup (5,000 units per setup ÷ 50 setups = 100 units) ........ 100 units (b) Setup cost per unit (a) ÷ (b) .......................................



$24



Model X99: Cost to complete one setup (above)............................. $2,400 (a) Number of units processed per setup (30,000 units per setup ÷ 100 setups = 300 units) ..... 300 units (b) Setup cost per unit (a) ÷ (b) ....................................... $8
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Problem 8-26 (continued)



Thus, the cost per unit for setups is three times as great for Model X200, the low-volume product, as it is for Model X99, the high-volume product. Such differences in cost are obscured when direct labor-hours (or any other volume measure) is used as a basis for applying overhead cost to products. In sum, overhead cost has shifted from the high-volume product to the low-volume product as a result of more appropriately assigning some costs to the products on the basis of the activities involved, rather than on the basis of direct labor-hours.
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Problem 8-27 (45 minutes)



1. The results of the first-stage allocation appear below:



Wages and salaries .......... Disposal fees ................... Equipment depreciation .... On-site supplies ............... Office expenses ............... Licensing and insurance.... Total cost ........................



Job Size



$150,000 420,000 36,000 30,000 20,000 120,000 $776,000



Estimating and Job Setup $ 30,000 0 4,500 15,000 70,000 0 $119,500



Working on Nonroutine Jobs $ 90,000 280,000 18,000 5,000 50,000 200,000 $643,000



Other



$ 30,000 0 31,500 0 60,000 80,000 $201,500



Totals



$ 300,000 700,000 90,000 50,000 200,000 400,000 $1,740,000



According to the data in the problem, 50% of the wages and salaries cost of $300,000 is attributable to activities related to job size. $300,000 × 50% = $150,000 Other entries in the table are determined in a similar manner. 2.



Activity Cost Pool



Job size.................. Estimating and job setup................... Working on nonroutine jobs .........



(a) Total Cost



(b) Total Activity



(a) ÷ (b) Activity Rate



$776,000



800 thousand square feet



$970 per thousand square feet



$119,500



500 jobs



$239 per job



$643,000



100 nonroutine jobs



$6,430 per nonroutine job
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Problem 8-27 (continued)



3. The costs of each of the jobs can be computed as follows using the activity rates computed above: a. Routine one thousand square feet job: Job size (1 thousand square feet @ $970 per thousand square feet)...... Estimating and job setup (1 job @ $239 per job)................................... Nonroutine job (not applicable)........................................................... Total cost of the job........................................................................... Cost per thousand square feet ($1,209 ÷ 1 thousand square feet).........



$ 970.00 239.00 0 $1,209.00 $1,209.00



b. Routine two thousand square feet job: Job size (2 thousand square feet @ $970 per thousand square feet)...... Estimating and job setup (1 job @ $239 per job).................................. Nonroutine job (not applicable)........................................................... Total cost of the job........................................................................... Cost per thousand square feet ($2,179 ÷ 2 thousand square feet).........



$1,940.00 239.00 0 $2,179.00 $1,089.50



c. Nonroutine two thousand square feet job: Job size (2 thousand square feet @ $970 per thousand square feet)...... Estimating and job setup (1 job @ $239 per job).................................. Nonroutine job .................................................................................. Total cost of the job........................................................................... Cost per thousand square feet ($8,609 ÷ 2 thousand square feet).........



$1,940.00 239.00 6,430.00 $8,609.00 $4,304.50
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Problem 8-27 (continued)



4. The objectivity of the interview data can be questioned since the on-site work supervisors were undoubtedly trying to prove their case about the cost of nonroutine jobs. Nevertheless, the activity-based costing data certainly suggest that dramatic differences exist in the costs of jobs. While some of the costs may be difficult to adjust in response to changes in activity, it does appear that the standard bid of $2,500 per thousand square feet may be substantially under the company’s cost for nonroutine jobs. Even though it may be difficult to detect nonroutine situations before work begins, the average additional cost of $6,430 for nonroutine work suggests that the estimator should try. And if a nonroutine situation is spotted, this should be reflected in the bid price. Savvy competitors are likely to bid less than $2,500 per thousand square feet on routine work and substantially more than $2,500 per thousand square feet on nonroutine work. Consequently, Mercer Asbestos Removal may find that its product mix shifts toward nonroutine work and away from routine work as customers accept bids on nonroutine work from the company and go to competitors for routine work. This may have a disastrous effect on the company’s profits.
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Problem 8-28 (20 minutes)



1. The cost of serving the local commercial market according to the ABC model can be determined as follows:



Activity Cost Pool



(a) Activity Rate



(b) Activity



Animation concept .......... $6,040 per proposal Animation production ...... $7,725 per minute of animation Contract administration ... $6,800 per contract



25 proposals 5 minutes 10 contracts



(a) × (b) ABC Cost $151,000 38,625 68,000 $257,625



2. The product margin of the local commercial market is negative, as shown below:



Product Profitability Analysis



Sales..................................................... $180,000 Costs: Animation concept ............................... $151,000 Animation production ........................... 38,625 Contract administration ........................ 68,000 257,625 Product margin ...................................... ($77,625) 3. It appears that the local commercial market is losing money and the company would be better off dropping this market segment. However, as discussed in Problem 8-29, not all of the costs included above may be avoidable. If more than $77,625 of the total costs of $257,625 is not avoidable, then the company really isn’t losing money on the local commercial market and the segment should not be dropped. These issues will be discussed in more depth in Chapters 12 and 13.
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Problem 8-29 (30 minutes)



1. The detailed cost analysis of local commercials appears below:



Technical staff salaries .................... Animation equipment depreciation ... Administrative wages and salaries .... Supplies costs................................. Facility costs................................... Total ..............................................



Animation Concept



Activity Rates Animation Contract AdProduction ministration



Animation Concept



Animation Production



$100,000 9,000 36,000 3,000 3,000 $151,000



$30,000 5,625 750 1,500 750 $38,625



$4,000 360 1,440 120 120 $6,040



Activity level .................................... 25 proposals Technical staff salaries ..................... Animation equipment depreciation..... Administrative wages and salaries ..... Supplies costs .................................. Facility costs .................................... Total cost ........................................



$6,000 1,125 150 300 150 $7,725



5 minutes



$1,600 0 4,800 160 240 $6,800



Contract Administration 10 contracts $16,000 0 48,000 1,600 2,400 $68,000



Total $146,000 14,625 84,750 6,100 6,150 $257,625



Example: $4,000 per proposal × 25 proposals = $100,000
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Problem 8-29 (continued)



2. The action analysis report is constructed by using the row totals from the cost report in part (1) above: Sales.................................................. $180,000 Green costs: Supplies costs .................................. $ 6,100 6,100 Green margin ..................................... 173,900 Yellow costs: Administrative wages and salaries...... 84,750 84,750 Yellow margin..................................... 89,150 Red costs: Technical staff salaries...................... 146,000 Animation equipment depreciation ..... 14,625 Facility costs .................................... 6,150 166,775 Red margin ........................................ ($77,625)
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Problem 8-29 (continued)



3. At first glance, it appears that the company is losing money on local commercials. However, the action analysis report indicates that if this market segment were dropped, most of the costs are likely to continue being incurred. The nature of the technical staff salaries is clearly critical since it makes up the bulk of the costs. Management has suggested that the technical staff are the company’s most valuable asset and that they would be the last to go in case of financial difficulties. Nevertheless, there are at least two situations in which these costs would be relevant. First, dropping the local commercial market segment may reduce future hiring of new technical staff. This would have the effect of reducing future spending and therefore would reduce the company’s costs. Second, if technical staff time is a constraint, dropping the local commercial market segment would allow managers to shift technical staff time to other, presumably more profitable, work. However, if this is the case, there are better ways to determine which projects should get technical staff attention. This subject will be covered in Chapter 13 in the section on utilization of scarce resources. Finally, the cost of the animation concept at the proposal stage is a major drag on the profitability of the local commercial market. The activitybased costing system, as currently designed, assumes that all project proposals require the same effort. This may not be the case. Proposals for local commercials may be far less elaborate than proposals for major special effects animation sequences for motion pictures. If management has been putting about the same amount of effort into every proposal, the above activity-based costing analysis suggests that this may be a mistake. Management may want to consider cutting back on the effort going into animation concepts for local commercials at the project proposal stage. Of course, this may lead to an even lower success rate on bids for local commercials.
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Problem 8-30 (45 minutes)



1. The company expects to work 40,000 direct labor-hours, computed as follows: Mono-relay: 40,000 units × 0.75 DLH per unit..... Bi-relay: 10,000 units × 1.0 DLH per unit............ Total ................................................................



30,000 DLHs 10,000 DLHs 40,000 DLHs



Using direct labor-hours as the base, the predetermined manufacturing overhead rate would be: Predetermined = Estimated manufacturing overhead cost overhead rate Estimated direct labor-hours =



$1,000,000 = $25 per DLH 40,000 DLHs



The unit product cost of each product would be: Direct materials (given) ...................... Direct labor (given) ............................ Manufacturing overhead: $25 per DLH × 0.75 DLH, 1.0 DLH .... Total unit product cost........................



Mono-relay



Bi-relay



18.75 $62.75



25.00 $85.00



$35.00 9.00



$48.00 12.00



2. The predetermined overhead rates would be computed as follows:



Activity



(a) Estimated Overhead (b) Costs Expected Activity



(a) ÷ (b) Predetermined Overhead Rate



Maintaining parts inventory ............. $180,000 225 part types $800 per part type Processing purchase orders ........ $90,000 1,000 orders $90 per order Quality control........ $230,000 5,750 tests $40 per test Machine related ...... $500,000 10,000 MHs $50 per MH
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Problem 8-30 (continued)



3. a. Maintaining parts inventory, at $800 per part type................................. Processing purchase orders, at $90 per order ....... Quality control, at $40 per test ................................. Machine related, at $50 per machine-hour ............. Total manufacturing overhead cost.........................



Mono-relay Activity Amount 75 $ 60,000



Bi-relay Activity Amount 150 $120,000



800



72,000



200



18,000



2,500



100,000



3,250



130,000



4,000



200,000



6,000



300,000



$432,000



$568,000



Manufacturing overhead cost per unit of each product: Mono-relay: $432,000 ÷ 40,000 units = $10.80 per unit Bi-relay: $568,000 ÷ 10,000 units = $56.80 per unit b. Using activity-based costing, the unit product cost of each product would be: Direct materials ............................ Direct labor .................................. Manufacturing overhead (above).... Total unit product cost ..................



Mono-relay $35.00 9.00 10.80 $54.80



Bi-relay



$ 48.00 12.00 56.80 $116.80
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Problem 8-30 (continued)



4. Although the bi-relay accounts for only 20% of the company’s total production, it is responsible for two-thirds of the part types carried in inventory and 60% of the machine-hours worked. It is also responsible for well over half of the tests needed for quality control. These factors have been concealed as a result of using direct labor-hours as the base for assigning overhead cost to products. Since the bi-relay is responsible for a majority of the activity, under activity-based costing it is assigned a larger amount of overhead cost. Managers should be cautious about drawing firm conclusions about the profitability of products from the above activity-based cost analysis. The ABC system used in this company is not completely suitable for making decisions. Product costs probably include costs of idle capacity and organization-sustaining costs. They also exclude nonmanufacturing costs that may be caused by the products. Nevertheless, the above analysis is suggestive. The bi-relay may not be as profitable as management believes, and this may be the reason for the company’s declining profits. Note that from part (1), the unit product cost of the bi-relay is $85. In part (3), however, the activity-based costing system sets the unit product cost of the bi-relay at $116.80. This is a difference of $31.80 per unit. If the $85 cost figure is being used as the base for determining a selling price for the bi-relay, the company may be losing money on this product.
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Case 8-31 (90 minutes)



1. a. The predetermined overhead rate would be computed as follows: Expected manufacturing overhead cost $2,200,000 = Estimated direct labor-hours 50,000 DLHs =$44 per DLH b. The unit product cost per pound, using the company’s present costing system, would be:



Kenya Dark



Direct materials (given) ........... Direct labor (given) ................. Manufacturing overhead: 0.02 DLH × $44 per DLH....... Total unit product cost.............



$4.50 0.24



Viet Select



$2.90 0.24



0.88 $5.62



0.88 $4.02



2. a. Overhead rates by activity center:



Activity Center



(a) Estimated Overhead Costs



Blending...............



$192,000



Packaging ............



$120,000



Purchasing ........... $560,000 Material handling .. $193,000 Quality control ...... $90,000 Roasting .............. $1,045,000



(b) Expected Activity



2,000 orders 1,000 setups 500 batches 95,000 roasting hours 32,000 blending hours 24,000 packaging hours



(a) ÷ (b) Predetermined Overhead Rate



$280 per order $193 per setup $180 per batch $11 per roasting hour $6 per blending hour $5 per packaging hour
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Case 8-31 (continued)



Before we can determine the amount of overhead cost to assign to the products we must first determine the activity for each of the products in the six activity centers. The necessary computations follow: Number of purchase orders: Kenya Dark: 80,000 pounds ÷ 20,000 pounds per order = 4 orders Viet Select: 4,000 pounds ÷ 500 pounds per order = 8 orders Number of batches: Kenya Dark: 80,000 pounds ÷ 5,000 pounds per batch = 16 batches Viet Select: 4,000 pounds ÷ 500 pounds per batch = 8 batches Number of setups: Kenya Dark: 16 batches × 2 setups per batch = 32 setups Viet Select: 8 batches × 2 setups per batch = 16 setups Roasting hours: Kenya Dark: 80,000 pounds × 1.5 roasting hours per 100 pounds = 1,200 roasting hours Viet Select: 4,000 pounds × 1.5 roasting hours per 100 pounds = 60 roasting hours Blending hours: Kenya Dark: 80,000 pounds × 0.5 blending hours per 100 pounds = 400 blending hours Viet Select: 4,000 pounds × 0.5 blending hours per 100 pounds = 20 blending hours Packaging hours: Kenya Dark: 80,000 pounds × 0.3 packaging hours per 100 pounds = 240 packaging hours Viet Select: 4,000 pounds × 0.3 packaging hours per 100 pounds = 12 packaging hours
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Case 8-31 (continued)



Using the activity figures, manufacturing overhead costs can be assigned to the two products as follows:



Kenya Dark Purchasing ................ Material handling ....... Quality control ........... Roasting.................... Blending.................... Packaging ................. Total overhead cost ...



Activity Rate



Expected Activity



Amount



Activity Rate



Expected Activity



Amount



$280 per order 4 orders $ 1,120 $193 per setup 32 setups 6,176 $180 per batch 16 batches 2,880 $11 per roasting hour 1,200 roasting hours 13,200 $6 per blending hour 400 blending hours 2,400 $5 per packaging hour 240 packaging hours 1,200 $26,976



Viet Select Purchasing ................ Material handling ....... Quality control ........... Roasting.................... Blending.................... Packaging ................. Total overhead cost ...



$280 per order $193 per setup $180 per batch $11 per roasting hour $6 per blending hour $5 per packaging hour



8 16 8 60 20 12



orders setups batches roasting hours blending hours packaging hours



$2,240 3,088 1,440 660 120 60 $7,608
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Case 8-31 (continued)



b. According to the activity-based costing system, the manufacturing overhead cost per pound is:



Total overhead cost assigned (above) (a)..... Number of pounds manufactured (b) ........... Cost per pound (a) ÷ (b) ............................



Kenya Dark



$26,976 80,000 $0.34



Viet Select



$7,608 4,000 $1.90



c. The unit product costs according to the activity-based costing system are: Direct materials (given) ............ Direct labor (given) .................. Manufacturing overhead ........... Total unit product cost..............



Kenya Dark



$4.50 0.24 0.34 $5.08



Viet Select



$2.90 0.24 1.90 $5.04



3. MEMO TO THE PRESIDENT: Analysis of JSI’s data shows that several activities other than direct labor drive the company’s manufacturing overhead costs. These activities include purchase orders issued, number of setups for material processing, and number of batches processed. The company’s present costing system, which relies on direct labor time as the sole basis for assigning overhead cost to products, significantly undercosts low-volume products, such as the Viet Select coffee, and significantly overcosts high-volume products, such as our Kenya Dark coffee. An implication of the activity-based costing analysis is that our lowvolume products may not be covering the costs of the manufacturing resources they use. For example, Viet Select coffee is currently priced at $5.03 per pound ($4.02 plus 25% markup), but this price is below its activity-based cost of $5.08 per pound. Under our present costing and pricing system, our high-volume products, such as our Kenya Dark coffee, may be subsidizing our low-volume products. Some adjustments in prices may be required. However, before taking such an action, an action analysis report (discussed in Appendix 8A) should be prepared.
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Case 8-31 (continued)



ALTERNATIVE SOLUTION: Most students will compute the manufacturing overhead cost per pound of the two coffees as shown above. However, the per pound cost can also be computed as shown below. This alternative approach provides



additional insight into the data and facilitates emphasis of some points made in the chapter. Kenya Dark Per Pound Total (÷ 80,000)



Purchasing............. $ 1,120 Material handling.... 6,176 Quality control ....... 2,880 Roasting ................ 13,200 Blending ................ 2,400 Packaging.............. 1,200 Total ..................... $26,976



$0.014 0.077 0.036 0.165 0.030 0.015 $0.337



Viet Select Per Pound Total (÷ 4,000)



$2,240 3,088 1,440 660 120 60 $7,608



$0.560 0.772 0.360 0.165 0.030 0.015 $1.902



Note particularly how batch size impacts unit cost data. For example, the cost to the company to process a purchase order is $280, regardless of how many pounds of coffee are contained in the order. Twenty thousand pounds of the Kenya Dark coffee are purchased per order (with four orders per year), and just 500 pounds of the Viet Select coffee are purchased per order (with eight orders per year). Thus, the purchase order cost per pound for the Kenya Dark coffee is just 1.4 cents, whereas the purchase order cost per pound for the Viet Select coffee is 40 times as much, or 56 cents. As stated in the text, this is one reason why unit costs of low-volume products, such as the Viet Select coffee, increase so dramatically when activity-based costing is used.
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Case 8-32 (90 minutes)



1. The total direct labor-hours worked for the year would be: X-20: 30,000 units × 2 DLHs per unit .......... 60,000 Y-30: 5,000 units × 3 DLHs per unit ............ 15,000 Total DLHs........................................ 75,000 The predetermined overhead rate for the year would therefore be: Manufacturing overhead cost $1,800,000 = Direct labor-hours 75,000 DLHs =$24 per DLH 2. The unit product costs would be:



X-20



Direct materials (given) ........................................... $50 Direct labor (given) ................................................. 24 Manufacturing overhead: $24 per DLH × 2 DLHs per unit, 3 DLHs per unit..... 48 Total unit product cost............................................. $122



Y-30



$80 36



72 $188



3. This part of the case is open-ended, but students should provide data such as given below. Overhead rates for the activities are:



Activity



Machine setups .. Quality control ... Purchase orders . Soldering........... Shipments ......... Machine related .



(a) Estimated Overhead Costs



(b) Expected Activity



$208,000 1,600 setups $360,000 9,000 inspections $90,000 1,200 orders $450,000 200,000 joints $132,000 600 shipments $560,000 70,000 MHs



(a) ÷ (b) Predetermined Overhead Rate



$130.00 per $40.00 per $75.00 per $2.25 per $220.00 per $8.00 per



setup inspection order joint shipment MH
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Case 8-32 (continued)



Overhead cost assigned to each product:



X-20 Activity Rate



Machine setups ........................... $130.00 per setup Quality inspections ...................... $40.00 per inspection Purchase orders .......................... $75.00 per order Soldering .................................... $2.25 per joint Shipments .................................. $220.00 per shipment Machine related .......................... $8.00 per MH Total overhead cost (a)................ Number of units produced (b) ...... Overhead cost per unit (a) ÷ (b) ..



Expected Activity



Amount



Expected Activity



Amount



1,000 4,000 840 60,000 400 30,000



setups inspections orders joints shipments MHs



$130,000 160,000 63,000 135,000 88,000 240,000 $816,000 30,000 $27.20



Y-30 Activity Rate



Machine setups ........................... $130.00 per setup 600 setups Quality inspections ...................... $40.00 per inspection 5,000 inspections Purchase orders .......................... $75.00 per order 360 orders Soldering .................................... $2.25 per joint 140,000 joints Shipments .................................. $220.00 per shipment 200 shipments Machine related .......................... $8.00 per MH 40,000 MHs Total overhead cost (a)................ Number of units produced (b) ...... Overhead cost per unit (a) ÷ (b) ..



$ 78,000 200,000 27,000 315,000 44,000 320,000 $984,000 5,000 $196.80
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Case 8-32 (continued)



The unit product cost of each product under activity-based costing is given below. For comparison, the costs computed in part 2 above are also provided.



Activity-Based Costing X-20 Y-30



Direct materials................... $ 50.00 $ 80.00 Direct labor......................... 24.00 36.00 Manufacturing overhead ...... 27.20 196.80 Total unit product cost......... $101.20 $312.80



Direct Labor-Hour Base X-20 Y-30



$ 50.00 $ 80.00 24.00 36.00 48.00 72.00 $122.00 $188.00



As shown by the above analysis, unit product costs may have been distorted as a result of using direct labor-hours as the base for assigning overhead costs to products. These distorted costs may have had a major impact on management’s pricing policies and on management’s perception of the margin being realized on each product. According to the activity-based costing approach, Model Y-30 is being sold at a loss:



Activity-Based Costing X-20 Y-30



Selling price per unit* .......... $200.00 Less unit product cost (above)............................ 101.20 Gross margin (loss) ............. $ 98.80



Direct LaborHour Base X-20 Y-30



$250.00



$200.00 $250.00



312.80 ($62.80)



122.00 188.00 $ 78.00 $ 62.00



*Total sales ÷ the number of units sold. 4. It is not surprising that the Y-30 “sells itself” since the company is selling it at an apparent loss of $62.80. This probably explains why Branson Company couldn’t meet Cutler Products’ price. In addition, Cutler Products’ distorted unit costs explain why Branson Company is able to undercut Cutler’s price on the X-20 units. Cutler’s management thinks that the X-20 costs more to manufacture than it really does according to the activity-based costing system.
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Case 8-32 (continued)



5. Students may suggest many possible strategies—there is no single “right” answer. Two possible strategies are: (a) raise the selling price of the Y-30 enough to provide a satisfactory margin; and (b) discontinue the Y-30 and focus all available resources on the X-20. The price of the X-20 might even be decreased to increase the volume of sales, if the company has adequate capacity to do so. Before taking any action, an action analysis report should be prepared as discussed in Appendix 8A.
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Case 8-33 (120 minutes)



1. a. The predetermined overhead rate is computed as follows: Predetermined = Estimated manufacturing overhead cost overhead rate Estimated direct labor-hours =



$780,000 = $7.80 per DLH 100,000 DLHs



b. The margins for the windows ordered by the two customers are computed as follows under the traditional costing system:



Kuszik Builders



Sales............................................................... $12,500 Costs: Direct materials............................................. $4,200 Direct labor................................................... 5,400 Manufacturing overhead (@ $7.80 per DLH).... 2,340 11,940 Margin ............................................................ $ 560



Western Homes



$68,000



$18,500 36,000 15,600



70,100 ($ 2,100)
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Case 8-33 (continued)



2. a. The first-stage allocation of costs to activity cost pools appears below:



Making Process- Customer Windows ing Orders Relations



Indirect factory wages..................... $120,000 Production equipment depreciation .. 270,000 Other factory costs.......................... 24,000 Administrative wages and salaries .... 0 Office expenses .............................. 0 Marketing expenses ........................ 0 Total cost ....................................... $414,000



$160,000 0 0 60,000 12,000 0 $232,000



$ 40,000 0 0 90,000 4,000 150,000 $284,000



Other



$ 80,000 30,000 56,000 150,000 24,000 100,000 $440,000



Totals



$400,000 300,000 80,000 300,000 40,000 250,000 $1,370,000



According to the data in the problem, 30% of the indirect factory wages are attributable to activities associated with making windows. 30% of $400,000 = $120,000 The other entries in the table are determined in a similar manner.
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Case 8-33 (continued)



2. b. The activity rates are computed as follows:



Making Windows



Processing Orders



Customer Relations



$1.20 2.70 0.24



$80.00



$ 400.00



30.00 6.00 0.00 $116.00



900.00 40.00 1,500.00 $2,840.00



Total activity.................................... 100,000 DLHs 2,000 orders 100 customers Indirect factory wages...................... Production equipment depreciation ... Other factory costs........................... Administrative wages and salaries ..... Office expenses ............................... Marketing expenses ......................... Total cost ........................................



0.00 $4.14



Example: $120,000 ÷ 100,000 DLHs = $1.20 per DLH Indirect factory wages attributable to the activity making windows from the first-stage allocation above.
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Case 8-33 (continued)



2. c. The overhead cost of serving Kuszik Builders is computed as follows:



Making Processing Windows Orders



Activity for Kuszik Builders .................. 300 DLHs Indirect factory wages........................ $ 360 Production equipment depreciation ..... 810 Other factory costs............................. 72 Administrative wages and salaries ....... Office expenses ................................. Marketing expenses ........................... 0 Total cost .......................................... $1,242



Customer Relations



2 orders



1 customer



$160



$ 400



60 12 0 $232



900 40 1,500 $2,840



Total $ 920 810 72 960 52 1,500 $4,314



Example: $1.20 per DLH × 300 DLHs = $360 Activity rate for indirect wages for the activity making windows.
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Case 8-33 (continued)



The overhead cost of serving Western Homes is computed as follows:



Making Windows



Activity for Western Homes............... 2,000 DLHs Indirect factory wages ...................... Production equipment depreciation.... Other factory costs........................... Administrative wages and salaries ..... Office expenses ............................... Marketing expenses.......................... Total cost ........................................



$2,400 5,400 480 0 $8,280



Processing Orders 3 orders



Customer Relations



1 customer



$240



$ 400



90 18 0 $348



900 40 1,500 $2,840



Total $ 3,040 5,400 480 990 58 1,500 $11,468



Example: $1.20 per DLH × 2,000 DLHs = $2,400 Activity rate for indirect wages for the activity making windows.
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Case 8-33 (continued)



2. d. The action analyses can be constructed using the row totals from the overhead cost analysis in part (2c) above.



Kuszik Builders



Sales................................................. Green costs: ...................................... Direct materials............................... $4,200 Green margin .................................... Yellow costs: Direct labor..................................... 5,400 Indirect factory wages ..................... 920 Production equipment depreciation ... 810 Other factory costs .......................... 72 Office expenses............................... 52 Marketing expenses......................... 1,500 Yellow margin.................................... Red costs: Administrative wages and salaries..... 960 Red margin .......................................



$12,500 4,200 8,300



8,754 (454) 960 ($ 1,414)
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Case 8-33 (continued)



Western Homes



Sales................................................. $68,000 Green costs: ...................................... Direct materials............................... $18,500 18,500 Green margin .................................... 49,500 Yellow costs: Direct labor..................................... 36,000 Indirect factory wages ..................... 3,040 Production equipment depreciation ... 5,400 Other factory costs .......................... 480 Office expenses............................... 58 Marketing expenses......................... 1,500 46,478 Yellow margin.................................... 3,022 Red costs: Administrative wages and salaries..... 990 990 Red margin ....................................... $ 2,032
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Case 8-33 (continued)



3. According to the activity-based costing analysis, Classic Windows may be losing money dealing with Kuszik Builders. Both the red and yellow margins are negative. This means that if Classic Windows could actually avoid the yellow costs (or redeploy these resources to more profitable uses) by dropping Kuszik Builders as a customer, the company would be better off without this customer. The activity-based costing and traditional costing systems do not agree concerning the profitability of these two customers. The traditional costing system regards Kuszik Builders as a profitable customer and Western Homes as a money-losing customer. The activity-based costing system comes to exactly the opposite conclusion. The activity-based costing system provides more useful data for decision making for several reasons. First, the traditional costing system assigns all manufacturing costs to products—even costs that are not actually caused by the products such as costs of idle capacity and organization-sustaining costs. Second, the traditional costing system excludes all nonmanufacturing costs from product costs—even those that are caused by the product such as some office expenses. Third, the traditional costing system spreads manufacturing overhead uniformly among products based on direct labor-hours. This penalizes high-volume products with large amounts of direct labor-hours. Low-volume products with relatively small amounts of direct labor-hours benefit since the costs of batch-level activities like processing orders are pushed onto the high-volume products.
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Case 8-34 (90 minutes)



1. Overhead rates:



Purchasing................... Material handling.......... Production orders and equipment setup........ Inspection ................... Frame assembly ........... Machine related............



(a) Estimated Overhead Costs $12,000 $15,000



(b) Expected Activity 200 orders1 300 receipts2



$20,250 250 $16,000 800 $8,000 1,600 $30,000 10,000



(a) ÷ (b) Predetermined Overhead Rate



$60 per order $50 per receipt



setup hours3 $81 per setup hour 4 inspection hours $20 per inspection hour assembly hours $5 per assembly hour 5 machine-hours $3 per machine-hour



1



40 + 60 + 100 = 200 orders. 60 + 80 + 160 = 300 receipts. 3 Standard: 50 setups × 1 hour per setup .......... 50 Specialty: 100 setups × 2 hours per setup ....... 200 Total setup hours ........................................... 250 4 300 + 500 = 800 hours. 5 Standard: 10,000 units × 0.5 hours per unit..... 5,000 Specialty: 2,500 units × 2 hours per unit.......... 5,000 Total machine-hours....................................... 10,000 2



hours hours hours hours hours hours
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Case 8-34 (continued)



Overhead cost charged to each product:



Standard Activity Amount



Purchasing @ $60 per order: Leather ......................................... 34 Fabric ........................................... 48 Synthetic ....................................... 0 Material handling @ $50 per receipt: Leather ......................................... 52 Fabric ........................................... 64 Synthetic ....................................... 0 Production orders and equipment setup @ $81 per hour .................... 50 Inspection @ $20 per hour................ 300 Frame assembly @ $5 per hour ......... 800 Machine related @ $3 per hour.......... 5,000 Total overhead cost ..........................



Specialty Activity Amount



$ 2,040 2,880 0



6 12 100



$ 360 720 6,000



2,600 3,200 0



8 16 160



400 800 8,000



4,050 6,000 4,000 15,000 $39,770



200 500 800 5,000



16,200 10,000 4,000 15,000 $61,480



Manufacturing overhead cost per unit of product: Standard: $39,770 ÷ 10,000 units = $3.98 per unit (rounded) Specialty: $61,480 ÷ 2,500 units = $24.59 per unit (rounded)
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Case 8-34 (continued)



2. The unit product cost of each product line under activity-based costing is given below. For comparison, the costs computed by the company’s accounting department using conventional costing are also provided.



Direct materials................. Direct labor ...................... Manufacturing overhead .... Total unit product cost.......



Activity-Based Costing Standard Specialty $20.00 6.00 3.98 $29.98



$17.50 3.00 24.59 $45.09



Direct LaborHour Base Standard Specialty $20.00 6.00 9.00 $35.00



$17.50 3.00 4.50 $25.00



3. The president was probably correct in being concerned about the profitability of the products, but the problem is apparently with the specialty product line rather than the standard product line. Traditional overhead cost assignment using a volume-based measure has resulted in the high-volume product subsidizing the low-volume product. Thus, unit costs for both products are badly distorted. These distorted costs have had a major impact on management’s pricing policies and on management’s perception of the margin being realized on each product. The specialty briefcases are apparently being sold at a loss even without considering nonmanufacturing costs:



Selling price per unit............. Unit product cost ................. Gross margin (loss) per unit..



Standard Briefcases $36.00 29.98 $ 6.02



Specialty Briefcases $40.00 45.09 ($ 5.09)



Based on these data, the company should not shift its resources entirely to the production of specialty briefcases. Whether or not the specialty briefcases can be made profitable depends on a number of factors including the sensitivity of the market to an increase in the selling price of the specialty line.
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Case 8-34 (continued)



Note to the Instructor: You may want to mention to your class that be-



fore any decision can be made regarding dropping a product, a careful analysis will have to be made of the potential avoidable costs. Some of the costs included in the unit product costs are probably costs of idle capacity and organization-sustaining costs that are not relevant.



4. Perhaps the competition hasn’t been able to touch CarryAll’s price because CarryAll has been selling its specialty briefcases at a price that may be below its cost. Thus, rather than “gouging” its customers, CarryAll’s competitor is probably just pricing its specialty items at a normal markup over their cost. Indeed, according to the activity-based costing system, if CarryAll is to realize a profit on its specialty items it may need to charge a price more in line with its competitor’s price. When a company sells a product at a price substantially below that of its competitors, the company’s management should take a careful look at the costing system to be sure that the product is being assigned all the costs for which it is responsible.
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Group Exercise 8-35



The most equitable way to divide the dinner bill among a group of friends is probably to figure out the cost of what each individual consumed and divide up the bill accordingly. However, it would be easier to simply divide the total bill by the number of individuals. Everyone would then pay exactly the same amount. This issue relates to material in the chapter because the former method of charging individuals for the costs of what they consume is similar to activity-based costing and the method of just dividing the bill equally is similar to traditional costing methods. Figuring out the cost of what each individual consumes is the most accurate method, but it may take too much time and energy to be worth the bother.
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Group Exercise 8-36



An activity-based costing system typically reduces the amount of overhead cost that is allocated based on direct labor-hours—shifting the overhead to other cost pools. Under an activity-based costing system, some of the overhead will be allocated based on the number of batches run, the number of products in the company’s active list, and so on. This shifts costs from high-volume products produced in large batches to low-volume products produced in small batches. Once this is understood, the answers to the questions posed in the group exercise can be easily answered. 1. The unit product cost of a low-volume product made in small batches will typically increase in an activity-based costing system. The batchlevel and product-level costs are spread across a small number of units, increasing the average unit cost. 2. The unit product cost of a high-volume product made in large batches with automated equipment and few direct labor-hours will typically go up under activity-based costing. Because of the low direct labor-hour requirement for the product, the unit product cost under a traditional direct labor-based costing system would be artificially low. Under an activity-based costing system, the product would be charged for its use of automated equipment and for batch-level and product-level costs. 3. The unit product cost of a high-volume product that requires little machine work but a lot of direct labor typically will decrease under activitybased costing. Because of the high direct labor-hour requirement for the product, the unit product cost under a traditional direct labor-based costing system would be artificially high. The activity-based costing system would shift some of the overhead costs that had been assigned to this product to other products that are made in smaller volumes.
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Chapter 9 Profit Planning Solutions to Questions 9-1 A budget is a detailed plan outlining the acquisition and use of financial and other resources over a given time period. As such, it represents a plan for the future expressed in formal quantitative terms. Budgetary control involves the use of budgets to control the actual activities of a firm. 9-2 1. Budgets provide a means of communicating management’s plans throughout the organization. 2. Budgets force managers to think about and plan for the future. 3. The budgeting process provides a means of allocating resources to those parts of the organization where they can be used most effectively. 4. The budgeting process can uncover potential bottlenecks before they occur. 5. Budgets coordinate the activities of the entire organization. Budgeting helps to ensure that everyone in the organization is pulling in the same direction. 6. Budgets define goals and objectives that can serve as benchmarks for evaluating subsequent performance. 9-3 Responsibility accounting is a system in which a manager is held responsible for those items of revenues and costs—and only those items—that the manager can control to a significant extent. Each line item in the budget is made the responsibility of a manager who is then held responsible for differences between budgeted and actual results. 9-4 A master budget represents a summary of all of management’s plans and goals for the future, and outlines the way in which these plans are to be accomplished. The master budget is composed of a number of smaller,



specific budgets encompassing sales, production, raw materials, direct labor, manufacturing overhead, selling and administrative expenses, and inventories. The master budget generally also contains a budgeted income statement, budgeted balance sheet, and cash budget. 9-5 The level of sales impacts virtually every other aspect of the firm’s activities. It determines the production budgets, cash collections, cash disbursements, and selling and administrative budgets that in turn determine the cash budget and budgeted income statement and balance sheet. 9-6 No. Planning and control are different, although related, concepts. Planning involves developing objectives and formulating steps to achieve those objectives. Control, by contrast, involves the means by which management ensures that the objectives set down at the planning stage are attained. 9-7 The flow of information moves in two directions—upward and downward. The initial flow should be from the bottom of the organization upward. Each person having responsibility over revenues or costs should prepare the budget data against which his or her subsequent performance will be measured. As the budget data are communicated upward, higher-level managers should review the budgets for consistency with the overall goals of the organization and the plans of other units in the organization. Any issues should be resolved in discussions between the individuals who prepared the budgets and their managers. All levels of an organization should participate in the budgeting process—not just top management or the accounting department. Generally, the lower levels will be more familiar with detailed, day-to-day operating data, and for
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this reason will have primary responsibility for developing the specifics in the budget. Top levels of management will have a better perspective concerning the company’s strategy. 9-8 A self-imposed budget is one in which persons with responsibility over cost control prepare their own budgets, i.e., the budget is not imposed from above. The major advantages are: (1) the views and judgments of persons from all levels of an organization are represented in the final budget document; (2) budget estimates generally are more accurate and reliable, since they are prepared by those who are closest to the problems; (3) managers generally are more motivated to meet budgets which they have participated in setting; (4) self-imposed budgets reduce the amount of upward “blaming” resulting from inability to meet budget goals. One caution must be exercised in the use of self-imposed budgets. The budgets prepared by lower-level managers should be carefully reviewed to prevent too much slack.



9-9 Budgeting can assist a firm in its employment policies by providing information on probable future staffing needs. Budgeting can also assist in stabilizing a company’s work force. By careful planning through the budget process, a company can often “smooth out” its activities and avoid erratic hiring and laying off employees. 9-10 No, although this is clearly one of the purposes of the cash budget. The principal purpose is to provide information on probable cash needs during the budget period, so that bank loans and other sources of financing can be anticipated and arranged well in advance. 9-11 Zero-based budgeting requires that managers start at zero levels every year and justify all costs as if all programs were being proposed for the first time. In traditional budgeting, by contrast, budgets are usually based on the previous year’s data.
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Exercise 9-1 (20 minutes)



April



1.



May



June



Total



February sales: $230,000 × 10%.......... $ 23,000 $ 23,000 March sales: $260,000 × 70%, 10%................ 182,000 $ 26,000 208,000 April sales: $300,000 × 20%, 70%, 10% .......... 60,000 210,000 $ 30,000 300,000 May sales: $500,000 × 20%, 70% ................... 100,000 350,000 450,000 June sales: $200,000 × 40,000 40,000 20%............................ Total cash collections....... $265,000 $336,000 $420,000 $1,021,000 Observe that even though sales peak in May, cash collections peak in June. This occurs because the bulk of the company’s customers pay in the month following sale. The lag in collections that this creates is even more pronounced in some companies. Indeed, it is not unusual for a company to have the least cash available in the months when sales are greatest. 2. Accounts receivable at June 30: From May sales: $500,000 × 10%.......................... $ 50,000 From June sales: $200,000 × (70% + 10%) ........... 160,000 Total accounts receivable at June 30....................... $210,000
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Exercise 9-2 (10 minutes) Budgeted sales in units.............. Add desired ending inventory* ... Total needs............................... Less beginning inventory ........... Required production ..................



April



50,000 7,500 57,500 5,000 52,500



May



75,000 9,000 84,000 7,500 76,500



June



Quarter



90,000 215,000 8,000 8,000 98,000 223,000 9,000 5,000 89,000 218,000



*10% of the following month’s sales in units.
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Exercise 9-3 (15 minutes)



First



Year 2 Second Third



Required production in bottles ....................... 60,000 90,000 Number of grams per bottle .......................... × 3 × 3 Total production needs—grams...................... 180,000 270,000



First



Production needs—grams (above) ................. 180,000 Add desired ending inventory—grams ............ 54,000 Total needs—grams ...................................... 234,000 Less beginning inventory—grams................... 36,000 Raw materials to be purchased— grams......... 198,000 Cost of raw materials to be purchased at 150 roubles per kilogram .................................. 29,700



Second



Fourth



150,000 100,000 × 3 × 3 450,000 300,000



Year 2 Third



270,000 90,000 360,000 54,000 306,000



450,000 60,000 510,000 90,000 420,000



45,900



63,000



Fourth



Year 3 First



70,000 × 3 210,000



Year



300,000 1,200,000 42,000 42,000 342,000 1,242,000 60,000 36,000 282,000 1,206,000 42,300



180,900



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 9



495



Exercise 9-4 (20 minutes) 1. Assuming that the direct labor workforce is adjusted each quarter, the direct labor budget would be:



1st Quarter



2nd Quarter



3rd Quarter



4th Quarter



Year



Units to be produced....................................... 8,000 6,500 7,000 7,500 29,000 Direct labor time per unit (hours) ..................... × 0.35 × 0.35 × 0.35 × 0.35 × 0.35 Total direct labor-hours needed ....................... 2,800 2,275 2,450 2,625 10,150 Direct labor cost per hour ................................ × $12.00 × $12.00 × $12.00 × $12.00 × $12.00 Total direct labor cost...................................... $ 33,600 $ 27,300 $ 29,400 $ 31,500 $121,800 2. Assuming that the direct labor workforce is not adjusted each quarter and that overtime wages are paid, the direct labor budget would be:



Units to be produced....................................... Direct labor time per unit (hours) ..................... Total direct labor-hours needed ....................... Regular hours paid.......................................... Overtime hours paid .......................................



1st Quarter



8,000 × 0.35 2,800 2,600 200



Wages for regular hours (@ $12.00 per hour) ... $31,200 Overtime wages (@ $12.00 per hour × 1.5)...... 3,600 Total direct labor cost ..................................... $34,800



2nd Quarter



6,500 × 0.35 2,275 2,600 -



3rd Quarter



7,000 × 0.35 2,450 2,600 -



4th Quarter



7,500 × 0.35 2,625 2,600 25



Year



29,000 × 0.35 10,150 10,400 225



$31,200 $31,200 $31,200 $124,800 450 4,050 $31,200 $31,200 $31,650 $128,850
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Exercise 9-5 (15 minutes) 1.



Yuvwell Corporation



Manufacturing Overhead Budget



Budgeted direct labor-hours.................................. Variable overhead rate ......................................... Variable manufacturing overhead .......................... Fixed manufacturing overhead .............................. Total manufacturing overhead .............................. Less depreciation ................................................. Cash disbursements for manufacturing overhead....



1st 2nd 3rd 4th Quarter Quarter Quarter Quarter



Year



8,000 8,200 8,500 7,800 32,500 × $3.25 × $3.25 × $3.25 × $3.25 × $3.25 $26,000 $26,650 $27,625 $25,350 $105,625 48,000 48,000 48,000 48,000 192,000 74,000 74,650 75,625 73,350 297,625 16,000 16,000 16,000 16,000 64,000 $58,000 $58,650 $59,625 $57,350 $233,625



2. Total budgeted manufacturing overhead for the year (a) ... Total budgeted direct labor-hours for the year (b) ............. Manufacturing overhead rate for the year (a) ÷ (b) ...........



$297,625 32,500 $ 9.16
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Exercise 9-6 (15 minutes) Weller Company Selling and Administrative Expense Budget



Budgeted unit sales ............................................ Variable selling and administrative expense per unit................................................................. Variable expense ................................................ Fixed selling and administrative expenses: Advertising ...................................................... Executive salaries ............................................ Insurance........................................................ Property taxes ................................................. Depreciation .................................................... Total fixed expense ............................................ Total selling and administrative expenses ............. Less depreciation................................................ Cash disbursements for selling and administrative expenses ..................................................



1st Quarter



15,000



2nd Quarter



16,000



3rd Quarter



14,000



4th Quarter



13,000



Year



58,000



× $2.50 × $2.50 × $2.50 × $2.50 × $2.50 $ 37,500 $ 40,000 $ 35,000 $ 32,500 $145,000 8,000 35,000 5,000 20,000 68,000 105,500 20,000



8,000 35,000



8,000 35,000 5,000



8,000 20,000 20,000 71,000 68,000 111,000 103,000 20,000 20,000



8,000 35,000 20,000 63,000 95,500 20,000



32,000 140,000 10,000 8,000 80,000 270,000 415,000 80,000



$ 85,500 $ 91,000 $ 83,000 $ 75,500 $335,000
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Exercise 9-7 (20 minutes)



Quarter (000 omitted) 1 2 3



Cash balance, beginning ............................... $ 6 * Add collections from customers ..................... 65 Total cash available ...................................... 71 * Less disbursements: Purchase of inventory................................. 35 * Operating expenses ................................... 28 Equipment purchases ................................. 8 * Dividends .................................................. 2* Total disbursements...................................... 73 Excess (deficiency) of cash available over disbursements ........................................... (2)* Financing: Borrowings................................................ 7 Repayments (including interest) .................. — Total financing ............................................. 7 Cash balance, ending.................................... $ 5



$ 5 70 75



45 30 8 2 85



$



4



5 $ 5 96 * 92 101 97



* * * * *



(10) 15 * — 15 $ 5



48 30 * 10 * 2 * 90



35 * 25 10 2 * 72



11 *



25



— (6) (6) $ 5



Year



$ 6 323 * 329 163 113 * 36 * 8 320 9



— 22 (17)* (23) (17) (1) $ 8 $ 8



*Given.
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Problem 9-8 (30 minutes) 1. The budget at Springfield is an imposed “top-down” budget that fails to consider both the need for realistic data and the human interaction essential to an effective budgeting/control process. The President has not given any basis for his goals, so one cannot know whether they are realistic for the company. True participation of company employees in preparation of the budget is minimal and limited to mechanical gathering and manipulation of data. This suggests there will be little enthusiasm for implementing the budget. The sales by product line should be based on an accurate sales forecast of the potential market. Therefore, the sales by product line should have been developed first to derive the sales target rather than the reverse. The initial meeting between the Vice President of Finance, Executive Vice President, Marketing Manager, and Production Manager should be held earlier. This meeting is held too late in the budget process. 2. Springfield should consider adopting a “bottom-up” budget process. This means that the people responsible for performance under the budget would participate in the decisions by which the budget is established. In addition, this approach requires initial and continuing involvement of sales, financial, and production personnel to define sales and profit goals that are realistic within the constraints under which the company operates. Although time consuming, the approach should produce a more acceptable, honest, and workable goal-control mechanism. The sales forecast should be developed considering internal salesforecasts as well as external factors. Costs within departments should be divided into fixed and variable, controllable and noncontrollable, discretionary and nondiscretionary. Flexible budgeting techniques could then allow departments to identify costs that can be modified in the planning process.
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Problem 9-8 (continued) 3. The functional areas should not necessarily be expected to cut costs when sales volume falls below budget. The time frame of the budget (one year) is short enough so that many costs are relatively fixed. For costs that are fixed, there is little hope for a reduction as a consequence of short-run changes in volume. However, the functional areas should be expected to cut costs should sales volume fall below target when: a. control is exercised over the costs within their function. b. budgeted costs were more than adequate for the originally targeted sales, i.e., slack was present. c. budgeted costs vary to some extent with changes in sales. d. there are discretionary costs that can be delayed or omitted with no serious effect on the department. (Adapted unofficial CMA Solution)
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Problem 9-9 (45 minutes) 1. Schedule of expected cash collections:



July



Month August September



From accounts receivable: May sales $250,000 × 3% .......... $ 7,500 June sales $300,000 × 70% ........ 210,000 $300,000 × 3% .......... $ 9,000 From budgeted sales: July sales $400,000 × 25% ........ 100,000 $400,000 × 70% ........ 280,000 $400,000 × 3% .......... $ 12,000 August sales $600,000 × 25% ........ 150,000 $600,000 × 70% ........ 420,000 September sales $320,000 × 25% ........ 80,000 Total cash collections........ $317,500 $439,000 $512,000



Quarter $



7,500 210,000 9,000 100,000 280,000 12,000 150,000 420,000



80,000 $1,268,500
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Problem 9-9 (continued) 2. Cash budget:



Month July



Cash balance, beginning .... $ 44,500 Add receipts: Collections from customers......................... 317,500 Total cash available............ 362,000 Less disbursements: Merchandise purchases ... 180,000 Salaries and wages ......... 45,000 Advertising ..................... 130,000 Rent payments ............... 9,000 Equipment purchases ...... 10,000 Total disbursements........... 374,000 Excess (deficiency) of receipts over disbursements ............................ (12,000) Financing: Borrowings ..................... 40,000 Repayments ................... — Interest.......................... — Total financing .................. 40,000 Cash balance, ending......... $ 28,000



August



September



439,000 467,000



512,000 535,000



1,268,500 1,313,000



240,000 50,000 145,000 9,000 — 444,000



350,000 40,000 80,000 9,000 — 479,000



770,000 135,000 355,000 27,000 10,000 1,297,000



23,000



56,000



16,000



$ 28,000 $ 23,000



$



Quarter



44,500



— — 40,000 — (40,000) (40,000) — (1,200) (1,200) — (41,200) (1,200) $ 23,000 $ 14,800 $ 14,800



3. If the company needs a $20,000 minimum cash balance to start each month, then the loan cannot be repaid in full by September 30. If the loan is repaid in full, the cash balance will drop to only $14,800 on September 30, as shown above. Some portion of the loan balance will have to be carried over to October, at which time the cash inflow should be sufficient to complete repayment.
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Problem 9-10 (45 minutes) 1. a. The reasons that Marge Atkins and Pete Granger use budgetary slack include the following: • These employees are hedging against the unexpected (reducing uncertainty/risk). • The use of budgetary slack allows employees to exceed expectations and/or show consistent performance. This is particularly important when performance is evaluated on the basis of actual results versus budget. • Employees are able to blend personal and organizational goals through the use of budgetary slack as good performance generally leads to higher salaries, promotions, and bonuses. b. The use of budgetary slack can adversely affect Atkins and Granger by: • limiting the usefulness of the budget to motivate their employees to top performance. • affecting their ability to identify trouble spots and take appropriate corrective action. • reducing their credibility in the eyes of management. Also, the use of budgetary slack may affect management decisionmaking as the budgets will show lower contribution margins (lower sales, higher expenses). Decisions regarding the profitability of product lines, staffing levels, incentives, etc., could have an adverse effect on Atkins’ and Granger’s departments.
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Problem 9-10 (continued) 2. The use of budgetary slack, particularly if it has a detrimental effect on the company, may be unethical. In assessing the situation, the specific standards contained in “Standards of Ethical Conduct for Management Accountants” that should be considered are listed below. Competence Clear reports using relevant and reliable information should be prepared. Confidentiality The standards of confidentiality do not apply in this situation. Integrity • Any activity that subverts the legitimate goals of the company should be avoided. • Favorable as well as unfavorable information should be communicated. Objectivity • Information should be fairly and objectively communicated. • All relevant information should be disclosed. (Unofficial CMA Solution)
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Problem 9-11 (45 minutes) 1. Production budget: Budgeted sales (units)............. Add desired ending inventory... Total needs............................. Less beginning inventory ......... Required production ................



July



35,000 11,000 46,000 10,000 36,000



August



40,000 13,000 53,000 11,000 42,000



September October 50,000 9,000 59,000 13,000 46,000



30,000 7,000 37,000 9,000 28,000



2. During July and August the company is building inventories in anticipation of peak sales in September. Therefore, production exceeds sales during these months. In September and October inventories are being reduced in anticipation of a decrease in sales during the last months of the year. Therefore, production is less than sales during these months to cut back on inventory levels. 3. Raw direct materials budget:



July



August



September



Third Quarter



Required production (units) ..... 36,000 42,000 46,000 124,000 Material H300 needed per unit ..................................... × 3 cc × 3 cc × 3 cc × 3 cc Production needs (cc) ............. 108,000 126,000 138,000 372,000 Add desired ending inventory (cc) ..................................... 63,000 69,000 42,000 * 42,000 Total material H300 needs ....... 171,000 195,000 180,000 414,000 Less beginning inventory (cc)... 54,000 63,000 69,000 54,000 Material H300 purchases (cc)... 117,000 132,000 111,000 360,000 * 28,000 units (October production) × 3 cc per unit = 84,000 cc; 84,000 cc × 1/2 = 42,000 cc. As shown in part (1), production is greatest in September; however, as shown in the raw direct materials budget, purchases of materials are greatest a month earlier—in August. The reason for the large purchases of materials in August is that the materials must be on hand to support the heavy production scheduled for September.
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Problem 9-12 (30 minutes) 1.



Zan Corporation Direct Materials Budget Required production (units) ............ Raw materials per unit (grams) ....... Production needs (grams)............... Add desired ending inventory (grams) ...................................... Total needs (grams)....................... Less beginning inventory (grams).... Raw materials to be purchased (grams) ...................................... Cost of raw materials to be purchased at $1.20 per gram .......



1st Quarter 2nd Quarter 3rd Quarter 4th Quarter



Year



5,000 ×8 40,000



8,000 ×8 64,000



7,000 ×8 56,000



6,000 ×8 48,000



26,000 ×8 208,000



16,000 56,000 6,000



14,000 78,000 16,000



12,000 68,000 14,000



8,000 56,000 12,000



8,000 216,000 6,000



50,000



62,000



54,000



44,000



210,000



$60,000



$74,400



$64,800



$52,800



$252,000



Schedule of Expected Cash Disbursements for Materials Accounts payable, beginning balance ...................................... $ 2,880 1st Quarter purchases .................... 36,000 $24,000 2nd Quarter purchases ................... 44,640 $29,760 3rd Quarter purchases.................... 38,880 $25,920 4th Quarter purchases.................... 31,680 Total cash disbursements for materials .................................... $38,880 $68,640 $68,640 $57,600



$ 2,880 60,000 74,400 64,800 31,680 $233,760
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Problem 9-12 (continued) 2.



Zan Corporation Direct Labor Budget



1st Quarter 2nd Quarter 3rd Quarter 4th Quarter



Required production (units) ............ 5,000 Direct labor-hours per unit.............. × 0.20 Total direct labor-hours needed ...... 1,000 Direct labor cost per hour ............... × $11.50 Total direct labor cost..................... $ 11,500



8,000 × 0.20 1,600 × $11.50 $ 18,400



7,000 × 0.20 1,400 × $11.50 $ 16,100



6,000 × 0.20 1,200 × $11.50 $ 13,800



Year



26,000 × 0.20 5,200 × $11.50 $ 59,800
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Problem 9-13 (30 minutes) 1.



Hruska Corporation Direct Labor Budget Units to be produced...................... Direct labor time per unit (hours) .... Total direct labor-hours needed ...... Direct labor cost per hour ............... Total direct labor cost.....................



2.



1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 12,000 0.2 2,400 $12.00 $28,800



10,000 0.2 2,000 $12.00 $24,000



13,000 0.2 2,600 $12.00 $31,200



14,000 0.2 2,800 $12.00 $33,600



Year



49,000 0.2 9,800 $12.00 $117,600



Hruska Corporation Manufacturing Overhead Budget Budgeted direct labor-hours............ Variable overhead rate ................... Variable manufacturing overhead .... Fixed manufacturing overhead ........ Total manufacturing overhead ........ Less depreciation ........................... Cash disbursements for manufacturing overhead ..............



1st Quarter 2nd Quarter 3rd Quarter 4th Quarter



Year



2,400 $1.75 $ 4,200 86,000 90,200 23,000



2,000 $1.75 $ 3,500 86,000 89,500 23,000



2,600 $1.75 $ 4,550 86,000 90,550 23,000



2,800 $1.75 $ 4,900 86,000 90,900 23,000



9,800 $1.75 $ 17,150 344,000 361,150 92,000



$67,200



$66,500



$67,550



$67,900



$269,150
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Problem 9-14 (30 minutes) 1. December cash sales.................................... Collections on account: October sales: $400,000 × 18% ................. November sales: $525,000 × 60%.............. December sales: $600,000 × 20%.............. Total cash collections .................................



72,000 315,000 120,000 $590,000



2. Payments to suppliers: November purchases (accounts payable)..... December purchases: $280,000 × 30% ...... Total cash payments ..................................



$161,000 84,000 $245,000



3.



$ 83,000



ASHTON COMPANY Cash Budget For the Month of December Cash balance, beginning ................................. $ 40,000 Add cash receipts: Collections from customers.. 590,000 Total cash available before current financing .... 630,000 Less disbursements: Payments to suppliers for inventory............... $245,000 Selling and administrative expenses* ............ 380,000 New web server .......................................... 76,000 Dividends paid............................................. 9,000 Total disbursements ....................................... 710,000 Excess (deficiency) of cash available over disbursements............................................. (80,000) Financing: Borrowings.................................................. 100,000 Repayments ................................................ — Interest ...................................................... — Total financing ............................................... 100,000 Cash balance, ending ..................................... $ 20,000 *$430,000 – $50,000 = $380,000.
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Problem 9-15 (60 minutes) 1. Schedule of cash receipts: Cash sales—May ................................................. $ 60,000 Collections on account receivable: April 30 balance................................................ 54,000 May sales (50% × $140,000) ............................ 70,000 Total cash receipts .............................................. $184,000 Schedule of cash payments for purchases: April 30 accounts payable balance ........................ $ 63,000 May purchases (40% × $120,000) ....................... 48,000 Total cash payments............................................ $111,000 MINDEN COMPANY Cash Budget For the Month of May Cash balance, beginning ...................................... $ 9,000 Add receipts from customers (above).................... 184,000 Total cash available ............................................. 193,000 Less disbursements: Purchase of inventory (above) ........................... 111,000 Operating expenses .......................................... 72,000 Purchases of equipment .................................... 6,500 Total cash disbursements..................................... 189,500 Excess of receipts over disbursements .................. 3,500 Financing: Borrowing—note............................................... 20,000 Repayments—note............................................ (14,500) Interest ........................................................... (100) Total financing .................................................... 5,400 Cash balance, ending .......................................... $ 8,900
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Problem 9-15 (continued) 2.



MINDEN COMPANY Budgeted Income Statement For the Month of May Sales......................................................... $200,000 Cost of goods sold: Beginning inventory ................................. $ 30,000 Add purchases......................................... 120,000 Goods available for sale ........................... 150,000 Ending inventory ..................................... 40,000 Cost of goods sold...................................... 110,000 Gross margin ............................................. 90,000 Operating expenses ($72,000 + $2,000) ...... 74,000 Net operating income ................................. 16,000 Interest expense ........................................ 100 Net income ................................................ $ 15,900



3.



MINDEN COMPANY Budgeted Balance Sheet May 31



Assets



Cash .......................................................................... Accounts receivable (50% × $140,000) ........................ Inventory ................................................................... Buildings and equipment, net of depreciation ($207,000 + $6,500 – $2,000)................................... Total assets ................................................................



Liabilities and Equity



Accounts payable (60% × 120,000).............................. Note payable .............................................................. Capital stock ............................................................... Retained earnings ($42,500 + $15,900)........................ Total liabilities and equity.............................................



$ 8,900 70,000 40,000 211,500 $330,400 $ 72,000 20,000 180,000 58,400 $330,400
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Problem 9-16 (60 minutes) 1. Collections on sales:



April



May



June



Quarter



Cash sales ....................... $120,000 $180,000 $100,000 $ 400,000 Sales on account: February: $200,000 × 80% × 20%................ 32,000 32,000 March: $300,000 × 80% × 70%, 20%....... 168,000 48,000 216,000 April: $600,000 × 80% × 10%, 70%, 20%...... 48,000 336,000 96,000 480,000 May: $900,000 × 80% × 10%, 70%............... 72,000 504,000 576,000 June: $500,000 × 80% 40,000 40,000 × 10% ....................... Total cash collections ........ $368,000 $636,000 $740,000 $1,744,000 2. a. Inventory purchases budget:



April



Budgeted cost of goods sold .... $420,000 Add desired ending inventory* . 126,000 Total needs............................. 546,000 Less beginning inventory ......... 84,000 Required inventory purchases .. $462,000



May



June



July



$630,000 $350,000 $280,000 70,000 56,000 700,000 406,000 126,000 70,000 $574,000 $336,000



*20% of the next month’s budgeted cost of goods sold. b. Schedule of expected cash disbursements for inventory:



April



Accounts payable, March 31 ............... $126,000 April purchases ......... 231,000 May purchases.......... June purchases......... Total cash disbursements........ $357,000



May



June



Quarter



$231,000 287,000



$ 126,000 462,000 $287,000 574,000 168,000 168,000



$518,000



$455,000 $1,330,000
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Problem 9-16 (continued) 3. GARDEN SALES, INC. Cash Budget For the Quarter Ended June 30



April



Cash balance, beginning ...... $ 52,000 Add collections from sales .... 368,000 Total cash available ............. 420,000 Less disbursements: Purchases for inventory ..... 357,000 Selling expenses ............... 79,000 Administrative expenses .... 25,000 Land purchases ................ — Dividends paid.................. 49,000 Total disbursements .......... 510,000 Excess (deficiency) of cash .. (90,000) Financing: Borrowings....................... 130,000 Repayments ..................... — Interest* .......................... — Total financing .................... 130,000 Cash balance, ending........... $ 40,000



May



June



Quarter



$ 40,000 $ 40,000 $ 52,000 636,000 740,000 1,744,000 676,000 780,000 1,796,000 518,000 455,000 120,000 62,000 32,000 21,000 16,000 — — — 686,000 538,000 (10,000) 242,000



1,330,000 261,000 78,000 16,000 49,000 1,734,000 62,000



50,000 — 180,000 — (180,000) (180,000) — (4,900) (4,900) 50,000 (184,900) (4,900) $ 40,000 $ 57,100 $ 57,100



* $130,000 × 12% × 3/12 = $3,900 $ 50,000 × 12% × 2/12 = 1,000 $4,900
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Problem 9-17 (60 minutes) 1. The sales budget for the third quarter:



Month August



July



Budgeted sales in units.. 30,000 70,000 Selling price per unit ..... × $12 × $12 Budgeted sales ............. $360,000 $840,000



September 50,000 × $12 $600,000



Quarter



150,000 × $12 $1,800,000



The schedule of expected cash collections from sales: Accounts receivable, June 30: $300,000 × 65% ........ $195,000 July sales: $360,000 × 30%, 65% .......................... 108,000 $234,000 August sales: $840,000 × 30%, 252,000 65% .......................... September sales: $600,000 × 30% ........ Total cash collections..... $303,000 $486,000



$ 195,000 342,000 $546,000



798,000



180,000 180,000 $726,000 $1,515,000



2. The production budget for July-October: Budgeted sales in units.......... Add desired ending inventory . Total needs........................... Less beginning inventory ....... Required production ..............



July



30,000 10,500 40,500 4,500 36,000



August



70,000 7,500 77,500 10,500 67,000



September October 50,000 3,000 53,000 7,500 45,500



20,000 1,500 21,500 3,000 18,500
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Problem 9-17 (continued) 3. The direct materials budget for the third quarter:



July



Month August



Required production (above)....................... 36,000 67,000 Raw material needs per unit (feet) ................... ×4 ×4 Production needs (feet) .. 144,000 268,000 Add desired ending inventory (feet) ........... 134,000 91,000 Total needs (feet)........... 278,000 359,000 Less beginning inventory (feet) ........... 72,000 134,000 Raw materials to be purchased (feet).......... 206,000 225,000 Cost of raw materials to be purchased at $0.80 per foot ............. $164,800 $180,000



September



Quarter



45,500



148,500



×4 182,000



×4 594,000



37,000 * 37,000 * 219,000 631,000 91,000



72,000



128,000



559,000



$102,400



$447,200



*18,500 units (October) × 4 feet per unit = 74,000 feet; 74,000 feet × ½ = 37,000 feet The schedule of expected cash payments:



July



August



Accounts payable, June 30 ......................... $ 76,000 July purchases: $164,800 × 50%, 50% ... 82,400 $ 82,400 August purchases: $180,000 × 50%, 50% ... 90,000 September purchases: $102,400 × 50%, 50% ... Total cash payments.......... $158,400 $172,400



September Quarter $ 76,000 164,800 $ 90,000



180,000



51,200 51,200 $141,200 $472,000
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Problem 9-18 (60 minutes) 1. a. Schedule of expected cash collections:



First



Next Year’s Quarter Second Third



Fourth



Total



Current year—Fourth quarter sales: $200,000 × 33% ........................... $ 66,000 $ 66,000 Next year—First quarter sales: $300,000 × 65% ........................... 195,000 195,000 $300,000 × 33% ........................... $ 99,000 99,000 Next year—Second quarter sales: $400,000 × 65% ........................... 260,000 260,000 $400,000 × 33% ........................... $132,000 132,000 Next year—Third quarter sales: $500,000 × 65% ........................... 325,000 325,000 $500,000 × 33% ........................... $165,000 165,000 Next year—Fourth quarter sales: $200,000 × 65% ........................... 130,000 130,000 Total cash collections........................ $261,000 $359,000 $457,000 $295,000 $1,372,000
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Problem 9-18 (continued) b. Schedule of budgeted cash disbursements for merchandise purchases for next year:



First



Quarter Second Third



Fourth



Total



Current year—Fourth quarter purchases: $126,000 × 20% ................................. $ 25,200 $ 25,200 Next year—First quarter purchases: $186,000 × 80% ................................. 148,800 148,800 $186,000 × 20% ................................. $ 37,200 37,200 Next year—Second quarter purchases: $246,000 × 80% ................................. 196,800 196,800 $246,000 × 20% ................................. $ 49,200 49,200 Next year—Third quarter purchases: $305,000 × 80% ................................. 244,000 244,000 $305,000 × 20% ................................. $ 61,000 61,000 Next year—Fourth quarter purchases: $126,000 × 80% ................................. 100,800 100,800 Total cash payments............................... $174,000 $234,000 $293,200 $161,800 $863,000
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Problem 9-18 (continued) 2. Budgeted operating expenses for next year:



First



Budgeted sales ............... $300,000 Variable expense rate ...... × 15% Variable expenses ........... 45,000 Fixed expenses ............... 50,000 Total expenses................ 95,000 Less depreciation ............ 20,000 Cash disbursements ........ $ 75,000



Quarter Second Third



$400,000 × 15% 60,000 50,000 110,000 20,000 $ 90,000



Fourth



Year



$500,000 $200,000 $1,400,000 × 15% × 15% × 15% 75,000 30,000 210,000 50,000 50,000 200,000 125,000 80,000 410,000 20,000 20,000 80,000 $105,000 $ 60,000 $ 330,000
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Problem 9-18 (continued) 3. Cash budget for next year:



First



Quarter Second Third



Fourth



Year



Cash balance, beginning .............. $ 10,000 $ 12,000 $ 10,000 $ 10,800 $ 10,000 Add collections from sales ............ 261,000 359,000 457,000 295,000 1,372,000 Total cash available...................... 271,000 371,000 467,000 305,800 1,382,000 Less disbursements: Merchandise purchases ............. 174,000 234,000 293,200 161,800 863,000 Operating expenses (above) ...... 75,000 90,000 105,000 60,000 330,000 Dividends ................................. 10,000 10,000 10,000 10,000 40,000 Land......................................... –– 75,000 48,000 –– 123,000 Total disbursements..................... 259,000 409,000 456,200 231,800 1,356,000 Excess (deficiency) of receipts over disbursements................... 12,000 (38,000) 10,800 74,000 26,000 Financing: Borrowings ............................... –– 48,000 –– –– 48,000 Repayments.............................. –– –– –– (48,000) (48,000) Interest* .................................. –– –– –– (3,600) (3,600) Total financing............................. –– 48,000 –– (51,600) (3,600) Cash balance, ending................... $ 12,000 $ 10,000 $ 10,800 $ 22,400 $ 22,400 *$48,000 × 10% × 9/12 = $3,600
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Problem 9-19 (120 minutes) 1. Schedule of expected cash collections:



April



May



Cash sales ...................... $36,000 * $43,200 Credit sales1 ................... 20,000 * 24,000 Total collections .............. $56,000 * $67,200



June



Quarter



$54,000 28,800 $82,800



$133,200 72,800 $206,000



June



Quarter



1



40% of the preceding month’s sales. *Given.



2. Inventory purchases budget:



April



May



Budgeted cost of goods sold1............................. $45,000 * $ 54,000 * $67,500 Add desired ending inventory2 ..................... 43,200 * 54,000 28,800 Total needs ..................... 88,200 * 108,000 96,300 Less beginning inventory .. 36,000 * 43,200 54,000 Required purchases.......... $52,200 * $ 64,800 $42,300 1



$166,500 28,800 195,300 36,000 $159,300



For April sales: $60,000 sales × 75% cost ratio = $45,000.



2



At April 30: $54,000 × 80% = $43,200. At June 30: July sales $48,000 × 75% cost ratio × 80% = $28,800.



*Given. Schedule of Expected Cash Disbursements—Purchases



April



May



June



March purchases.............. $21,750 * April purchases ................ 26,100 * $26,100 * May purchases................. 32,400 $32,400 21,150 June purchases................ Total disbursements ......... $47,850 * $58,500 $53,550



Quarter



$ 21,750 * 52,200 * 64,800 21,150 $159,900



*Given.
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Problem 9-19 (continued) 3. Schedule of Expected Cash Disbursements—Operating Expenses



April



May



June



Commissions ................ $ 7,200 * $ 8,640 $10,800 Rent ............................ 2,500 * 2,500 2,500 Other expenses ............ 3,600 * 4,320 5,400 Total disbursements ...... $13,300 * $15,460 $18,700



Quarter



$26,640 7,500 13,320 $47,460



*Given. 4. Cash budget:



April



Cash balance, beginning .................. $ 8,000 * Add cash collections ...... 56,000 * Total cash available ....... 64,000 * Less disbursements: For inventory ............. 47,850 * For expenses ............. 13,300 * For equipment............ 1,500 * Total disbursements ...... 62,650 * Excess (deficiency) of cash .......................... 1,350 * Financing: Borrowings ................ 3,000 Repayments............... — Interest ..................... — Total financing.............. 3,000 Cash balance, ending .... $ 4,350 1



$3,000 × 12% × 3/12 = 7,000 × 12% × 2/12 = Total interest



May



June



Quarter



$ 4,350 67,200 71,550



$ 4,590 82,800 87,390



$ 8,000 206,000 214,000



58,500 15,460 — 73,960



53,550 18,700 — 72,250



159,900 47,460 1,500 208,860



(2,410)



15,140



5,140



7,000 — — 7,000 $ 4,590



— 10,000 (10,000) (10,000) (230)1 (230) (10,230) (230) $ 4,910 $ 4,910



$ 90 140 $230



* Given.
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Problem 9-19 (continued) 5.



SHILOW COMPANY Income Statement For the Quarter Ended June 30 Sales ($60,000 + $72,000 + $90,000) ......... $222,000 Less cost of goods sold: Beginning inventory (Given) ..................... $ 36,000 Add purchases (Part 2) ............................ 159,300 Goods available for sale ........................... 195,300 Ending inventory (Part 2) ......................... 28,800 166,500 * Gross margin ............................................. 55,500 Less operating expenses: Commissions (Part 3) ............................... 26,640 Rent (Part 3) ........................................... 7,500 Depreciation ($900 × 3)........................... 2,700 Other expenses (Part 3) ........................... 13,320 50,160 Net operating income ................................. 5,340 Less interest expense (Part 4) ..................... 230 Net income ................................................ $ 5,110 *A simpler computation would be: $222,000 × 75% = $166,500.
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Problem 9-19 (continued) 6.



SHILOW COMPANY Balance Sheet June 30



Assets



Current assets: Cash (Part 4).............................................................. $ 4,910 Accounts receivable ($90,000 × 40%).......................... 36,000 Inventory (Part 2)....................................................... 28,800 Total current assets ....................................................... 69,710 Building and equipment—net ($120,000 + $1,500 – $2,700)..................................... 118,800 Total assets .................................................................. $188,510



Liabilities and Equity Accounts payable (Part 2: $42,300 × 50%) .. Stockholders’ equity: Capital stock (Given)................................ $150,000 Retained earnings* .................................. 17,360 Total liabilities and equity............................ * Retained earnings, beginning................... Add net income ...................................... Retained earnings, ending .......................



$ 21,150 167,360 $188,510



$12,250 5,110 $17,360
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Problem 9-20 (120 minutes) 1. Schedule of expected cash collections:



January



February



Cash sales .................... $ 80,000 * $120,000 Credit sales................... 224,000 * 320,000 Total cash collections..... $304,000 * $440,000



March



Quarter



$ 60,000 480,000 $540,000



$ 260,000 1,024,000 $1,284,000



March



Quarter



$180,000



$780,000



30,000 210,000



30,000 810,000



45,000 $165,000



60,000 $750,000



*Given. 2. a. Inventory purchases budget:



January



February



Budgeted cost of goods sold1 ............. $240,000 * $360,000 Add desired ending inventory2 ............... 90,000 * 45,000 Total needs ............. 330,000 * 405,000 Less beginning inventory ................ 60,000 * 90,000 Required purchases .... $270,000 * $315,000 1



For January sales: $400,000 × 60% cost ratio = $240,000. At January 31: $360,000 × 25% = $90,000. At March 31: $200,000 April sales × 60% cost ratio × 25% = $30,000. *Given.



2



b. Schedule of cash disbursements for purchases:



January



February



March



December purchases .............. $ 93,000 * January purchases .... 135,000 * $135,000 * February purchases... 157,500 $157,500 March purchases....... 82,500 Total cash disbursements for purchases .............. $228,000 * $292,500 $240,000



Quarter $ 93,000 * 270,000 * 315,000 82,500 $760,500
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Problem 9-20 (continued) 3. Schedule of cash disbursements for operating expenses:



January



February



Salaries and wages ... $ 27,000 * $ 27,000 Advertising ............... 70,000 * 70,000 Shipping................... 20,000 * 30,000 Other expenses ........ 12,000 * 18,000 Total cash disbursements for operating expenses .................. $129,000 * $145,000



March



Quarter



$ 27,000 70,000 15,000 9,000



$ 81,000 210,000 65,000 39,000



$121,000



$395,000



*Given. 4. Cash budget:



January



February



March



Quarter



Cash balance, beginning................... $ 48,000 * $ 30,000 $ 30,800 $ 48,000 Add cash collections ...... 304,000 * 440,000 540,000 1,284,000 Total cash available ....... 352,000 * 470,000 570,800 1,332,000 Less disbursements: Inventory purchases.... 228,000 * 292,500 240,000 760,500 Operating expenses .... 129,000 * 145,000 121,000 395,000 Equipment purchases .. — 1,700 84,500 86,200 Cash dividends ........... 45,000 * — — 45,000 Total disbursements....... 402,000 * 439,200 445,500 1,286,700 Excess (deficiency) of cash .......................... (50,000)* 30,800 125,300 45,300 Financing: Borrowings................. 80,000 — — 80,000 Repayments ............... — — (80,000) (80,000) 1 Interest .................... — — (2,400) (2,400) Total financing .............. 80,000 — (82,400) (2,400) Cash balance, ending..... $ 30,000 $ 30,800 $ 42,900 $ 42,900 * Given. 1 $80,000 × 12% × 3/12 = $2,400.
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Problem 9-20 (continued) 5. Income statement:



HILLYARD COMPANY Income Statement For the Quarter Ended March 31



Sales......................................................... Less cost of goods sold: Beginning inventory (Given) ..................... Add purchases (Part 2) ............................ Goods available for sale ........................... Ending inventory (Part 2) ......................... Gross margin ............................................. Less operating expenses: Salaries and wages (Part 3) ...................... Advertising (Part 3).................................. Shipping (Part 3) ..................................... Depreciation ($14,000 × 3) ...................... Other expenses (Part 3) ........................... Net operating income ................................. Less interest expense (Part 4) ..................... Net income ................................................



$1,300,000 $ 60,000 750,000 810,000 30,000 81,000 210,000 65,000 42,000 39,000



780,000 * 520,000



437,000 83,000 2,400 $ 80,600



*Given.
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Problem 9-20 (continued) 6. Balance sheet:



HILLYARD COMPANY Balance Sheet March 31



Assets



Current assets: Cash (Part 4).............................................................. Accounts receivable (80% × $300,000) ........................ Inventory (Part 2)....................................................... Total current assets ....................................................... Buildings and equipment, net ($370,000 + $86,200 – $42,000) ................................. Total assets ..................................................................



$ 42,900 240,000 30,000 312,900 414,200 $727,100



Liabilities and Equity



Current liabilities: Accounts payable (Part 2: 50% × $165,000).... $ 82,500 Stockholders’ equity: Capital stock ................................................. $500,000 Retained earnings* ........................................ 144,600 644,600 Total liabilities and equity.................................. $727,100 * Retained earnings, beginning.................... $109,000 Add net income ....................................... 80,600 Total ....................................................... 189,600 Deduct cash dividends.............................. 45,000 Retained earnings, ending ........................ $144,600
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Problem 9-21 (60 minutes) 1. Collection pattern: a. b. c. d.



March ............... April.................. May .................. June .................



Percentage of Sales Uncollected at June 30* 1½% 6% 20% 100%



Percentage to Be Collected in July



1½% (b) – (a) = 4½% (c) – (b) = 14% (d) – (c) = 80%



*Given. Schedule of expected cash collections: From March sales (1½% × $430,000) .................. From April sales (4½% × $590,000) .................... From May sales (14% × $640,000)....................... From June sales (80% × $720,000)...................... Total .................................................................. Less cash discounts ($576,000 × 50% × 2½%).... Net cash collections.............................................



$



6,450 26,550 89,600 576,000 698,600 7,200 $691,400



2. a. Budgeted cash payments for raw materials purchases: Accounts payable, June 30 ...................... July purchases: ½ ($342,000 + $18,000) . Total cash payments ............................... b.



$172,000 180,000 $352,000



Budgeted cash payments for overhead: Indirect labor ......................................... Utilities .................................................. Payroll benefits: Company pension plan ($7,000 – $800) ................................ Group insurance (6 × $900).................. Unemployment insurance...................... Vacation pay........................................ Total cash payments ...............................



$36,000 1,900 $ 6,200 5,400 1,300 14,100



27,000 $64,900
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Problem 9-21 (continued) 3.



WALLACE PRODUCTS, LTD. Cash Budget July Cash balance, beginning .............................. $ 78,000 Add collections from customers .................... 691,400 Total cash available...................................... 769,400 Less disbursements: Raw material purchases (above) ................ $352,000 Direct labor .............................................. 95,000 Overhead (above) ..................................... 64,900 Advertising ............................................... 110,000 Sales salaries............................................ 50,000 Administrative salaries............................... 35,000 Shipping................................................... 2,100 Equipment purchases ................................ 45,000 754,000 Excess (deficiency) of cash........................... 15,400 Financing: Borrowings ............................................... 60,000 Repayments ............................................. — Interest.................................................... — Total financing ............................................ 60,000 Cash balance, ending................................... $ 75,400



4. The statement is incorrect. Even though the cash budget shows an overall excess of cash during the month, there is no assurance that shortages will not develop on a day-to-day basis during the month. For example, cash receipts may come later in the month than cash payments—resulting in temporary cash shortages. Unless cash receipts and payments occur uniformly over time, cash budgeting may need to be done on a weekly or daily basis. In addition, unexpected events can create a cash shortage.
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Problem 9-22 (90 minutes) 1.



Budgeted sales.......................... Add desired ending inventory* ... Total needs ............................... Less beginning inventory............ Required production ..................



July



5,000 4,800 9,800 4,000 5,800



August September Quarter 6,000 5,600 11,600 4,800 6,800



7,000 6,000 13,000 5,600 7,400



18,000 6,000 24,000 4,000 20,000



*80% of the next month’s sales. 2. Material #101:



July



August



September



Quarter



Required production (units) ... 5,800 6,800 7,400 20,000 Material #101 per unit ×6 ×6 ×6 (ounces) ............................ ×6 Production needs (ounces) .... 34,800 40,800 44,400 120,000 Add desired ending inventory (ounces) ..................... 20,400 22,200 23,700 * 23,700 Total needs (ounces) ............. 55,200 63,000 68,100 143,700 Less beginning inventory 35,000 (ounces) ............................ 35,000 20,400 22,200 Raw materials to be purchased (ounces)................. 20,200 42,600 45,900 108,700 Cost of raw materials to be purchased at $2.40 per ounce ................................ $48,480 $102,240 $110,160 $260,880 * October production: 7,500 + 6,400 – 6,000 = 7,900 units. 7,900 units × 6 ounces per unit = 47,400 ounces; 47,400 ounces × 0.5 = 23,700 ounces
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Problem 9-22 (continued) Material #211:



July



August



September



Quarter



Required production (units) ........................... 5,800 6,800 7,400 20,000 Material #211 per unit (pounds)........................ ×4 ×4 ×4 ×4 Production needs (pounds)........................ 23,200 27,200 29,600 80,000 Add desired ending inventory (pounds) ................. 13,600 14,800 15,800 * 15,800 Total needs (pounds)......... 36,800 42,000 45,400 95,800 Less beginning inventory (pounds)........................ 30,000 13,600 14,800 30,000 Raw materials to be purchased (pounds)........ 6,800 28,400 30,600 65,800 Cost of raw material to be purchased at $5 per $329,000 pound............................ $34,000 $142,000 $153,000 * October production: 7,500 + 6,400 – 6,000 = 7,900 units. 7,900 units × 4 pounds per unit = 31,600 pounds; 31,600 pounds × 0.5 = 15,800 pounds 3. Direct labor budget:



Forming........... Assembly......... Finishing.......... Total ...............



Units Produced 20,000 20,000 20,000



Direct Labor Hours Per Total Unit 0.40 1.00 0.10



8,000 20,000 2,000 30,000



Cost per DLH $16.00 $11.00 $15.00



Total Cost



$128,000 220,000 30,000 $378,000



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 532



Managerial Accounting, 11th Edition



Problem 9-22 (continued) 4. Manufacturing overhead budget: Expected production for the year (units) ..................... 65,000 Actual production through June 30 (units)................... 27,000 Expected production, July through December (units) ... 38,000 Variable manufacturing overhead rate per unit ($148,500 ÷ 27,000 units) ...................................... × $5.50 Variable manufacturing overhead ............................... $209,000 Fixed manufacturing overhead ($186,000 ÷ 2) ............ 93,000 Total manufacturing overhead .................................... 302,000 Less depreciation ($86,400 ÷ 2)................................. 43,200 Cash disbursements for manufacturing overhead ......... $258,800
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Case 9-23 (45 minutes) 1. The budgetary control system has several important shortcomings that reduce its effectiveness and may cause it to interfere with good performance. Some of the shortcomings are itemized and explained below. a. Lack of Coordinated Goals. Emory had been led to believe high quality output is the goal; it now appears low cost is the goal. Employees do not know what the goals are and thus cannot make decisions that further the goals. b. Influence of Uncontrollable Factors. Actual performance relative to budget is greatly influenced by uncontrollable factors (i.e., rush orders, lack of prompt maintenance). Thus, the variance reports serve little purpose for performance evaluation or for locating controllable factors to improve performance. As a result, the system does not encourage coordination among departments. c. The Short-Run Perspectives. Monthly evaluations and budget tightening on a monthly basis results in a very short-run perspective. This results in inappropriate decisions (i.e., inspect forklift trucks rather than repair inoperative equipment, fail to report supplies usage). d. System Does Not Motivate. The budgetary system appears to focus on performance evaluation even though most of the essential factors for that purpose are missing. The focus on evaluation and the weaknesses take away an important benefit of the budgetary system— employee motivation. 2. The improvements in the budgetary control system should correct the deficiencies described above. The system should: a. more clearly define the company’s objectives. b. develop an accounting reporting system that better matches controllable factors with supervisor responsibility and authority. c. establish budgets for appropriate time periods that do not change monthly simply as a result of a change in the prior month’s performance. The entire company from top management down should be educated in sound budgetary procedures. (Unofficial CMA Solution, adapted) © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 534
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Case 9-24 (120 minutes or longer) 1. a. Sales budget:



April



May



June



Quarter



Budgeted unit sales ..... 65,000 100,000 50,000 215,000 Selling price per unit .... × $10 × $10 × $10 × $10 Total sales ................... $650,000 $1,000,000 $500,000 $2,150,000 b. Schedule of expected cash collections: February sales (10%)... $ 26,000 $ 26,000 March sales (70%, 10%) ............. 280,000 $ 40,000 320,000 April sales (20%, 70%, 10%) .... 130,000 455,000 $ 65,000 650,000 May sales (20%, 70%) ............. 200,000 700,000 900,000 100,000 100,000 June sales (20%)......... Total cash collections ... $436,000 $695,000 $865,000 $1,996,000 c. Budgeted merchandise purchases: Budgeted unit sales ..... 65,000 100,000 50,000 Add desired ending inventory* ................ 40,000 20,000 12,000 Total needs ................. 105,000 120,000 62,000 Less beginning inven40,000 20,000 tory.......................... 26,000 Required purchases...... 79,000 80,000 42,000 Cost of purchases at $4 per unit................ $316,000 $320,000 $168,000 $



215,000 12,000 227,000 26,000 201,000 804,000



*40% of the next month’s unit sales. d. Expected cash payments for merchandise purchases: Accounts payable .......... $100,000 April purchases ............. 158,000 May purchases.............. June purchases............. Total cash payments ..... $258,000



$ 100,000 $158,000 316,000 160,000 $160,000 320,000 84,000 84,000 $318,000 $244,000 $ 820,000
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Case 9-24 (continued) 2.



EARRINGS UNLIMITED Cash Budget For the Three Months Ending June 30



April



May



June



Quarter



Cash balance ................. $ 74,000 $ 50,000 $ 50,000 $ 74,000 Add collections from customers ................... 436,000 695,000 865,000 1,996,000 Total cash available ........ 510,000 745,000 915,000 2,070,000 Less disbursements: Merchandise purchases...................... 258,000 318,000 244,000 820,000 Advertising .................. 200,000 200,000 200,000 600,000 Rent ........................... 18,000 18,000 18,000 54,000 Salaries....................... 106,000 106,000 106,000 318,000 Commissions (4% of sales) ....................... 26,000 40,000 20,000 86,000 Utilities ....................... 7,000 7,000 7,000 21,000 Equipment purchases ... — 16,000 40,000 56,000 Dividends paid............. 15,000 — — 15,000 Total disbursements........ 630,000 705,000 635,000 1,970,000 Excess (deficiency) of receipts over disbursements ................. (120,000) 40,000 280,000 100,000 Financing: Borrowings.................. 170,000 10,000 — 180,000 Repayments ................ — — (180,000) (180,000) Interest....................... — — (5,300) * (5,300) Total financing ............... 170,000 10,000 (185,300) (5,300) Cash balance, ending...... $ 50,000 $ 50,000 $ 94,700 $ 94,700 * $170,000 × 12% × 3/12 .... $5,100 $ 10,000 × 12% × 2/12.... 200 Total interest ..................... $5,300
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Case 9-24 (continued) 3.



EARRINGS UNLIMITED Budgeted Income Statement For the Three Months Ended June 30 Sales revenue (Part 1 a.) ........................... Less variable expenses: Cost of goods sold @ $4 per unit ............. Commissions @ 4% of sales.................... Contribution margin .................................. Less fixed expenses: Advertising ($200,000 × 3) ..................... Rent ($18,000 × 3) ................................ Salaries ($106,000 × 3) .......................... Utilities ($7,000 × 3)............................... Insurance ($3,000 × 3)........................... Depreciation ($14,000 × 3) ..................... Net operating income ................................ Less interest expense (Part 2) .................... Net income...............................................



$2,150,000 $860,000 86,000 600,000 54,000 318,000 21,000 9,000 42,000



946,000 1,204,000



1,044,000 160,000 5,300 $ 154,700
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Case 9-24 (continued) 4.



EARRINGS UNLIMITED Budgeted Balance Sheet June 30



Assets



Cash ............................................................................ Accounts receivable (see below) .................................... Inventory (12,000 units @ $4 per unit)........................... Prepaid insurance ($21,000 – $9,000) ............................ Property and equipment, net ($950,000 + $56,000 – $42,000)................................. Total assets ..................................................................



Liabilities and Stockholders’ Equity



Accounts payable, purchases (50% × $168,000) ............. Dividends payable ......................................................... Capital stock................................................................. Retained earnings (see below) ....................................... Total liabilities and stockholders’ equity...........................



$



94,700 500,000 48,000 12,000



964,000 $1,618,700 $



84,000 15,000 800,000 719,700 $1,618,700



Accounts receivable at June 30: 10% × May sales of $1,000,000............. $100,000 80% × June sales of $500,000............... 400,000 Total .................................................... $500,000 Retained earnings at June 30: Balance, March 31 ................................ $580,000 Add net income (part 3) ........................ 154,700 Total .................................................... 734,700 Less dividends declared ......................... 15,000 Balance, June 30 .................................. $719,700
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Case 9-25 (75 minutes) 1. Before a cash budget can be prepared, the following supporting computations must be made:



Cash payments for crossbow purchases: February



March



April



May



Budgeted sales .................. $2,000,000 $1,800,000 $2,200,000 $2,500,000 Cost of crossbows (50%).... 1,000,000 900,000 1,100,000 1,250,000 Crossbow purchases: For next month’s sales* ... 540,000 660,000 750,000 840,000 For this month’s sales**... 400,000 360,000 440,000 500,000 Total cost of purchases ....... $ 940,000 $1,020,000 $1,190,000 $1,340,000 Payments for purchases: February purchases: 940,000 × 20% ............ $ 188,000 March purchases: 1,020,000 × 80%, 816,000 $ 204,000 20% ............................ April purchases: 1,190,000 × 80%, 20% ............................ 952,000 May purchases: 1,340,000 × 80% ......... Total cash payments........... $1,004,000 $1,156,000



June



July



$2,800,000 $3,000,000 1,400,000 1,500,000 900,000 560,000 $1,460,000



$ 238,000 1,072,000 $1,310,000



* 60% of next month’s sales. ** 40% of this month’s sales.
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Case 9-25 (continued)



General and administrative expenses: February Salaries (1/12 of annual) .......... Promotion (1/12 of annual)....... Property taxes (1/4 of annual) .. Insurance (1/12 of annual) ....... Utilities (1/12 of annual) ........... Depreciation (non-cash item) .... Total cash payments.................



March



April



May



June



$ 40,000 $ 40,000 $ 40,000 55,000 55,000 55,000 — — 60,000 30,000 30,000 30,000 25,000 25,000 25,000 — — — $150,000 $150,000 $210,000



July



Income tax expense: Note that $612,000 is the company’s net income; the income before tax would be: $612,000 ÷ 0.60 = $1,020,000. Thus, the income tax would be: $1,020,000 × 0.40 = $408,000.



Cash receipts from sales: April



May



June



Quarter



February sales: $2,000,000 × 40%............... $ 800,000 $ 800,000 March sales: $1,800,000 × 60%, 40%.......... 1,080,000 $ 720,000 1,800,000 April sales: $2,200,000 × 60%, 40% ............ 1,320,000 $ 880,000 2,200,000 May sales: $2,500,000 × 60% ..................... 1,500,000 1,500,000 Total cash receipts ...................................... $1,880,000 $2,040,000 $2,380,000 $6,300,000
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Case 9-25 (continued)



Given the above data, the cash budget can be prepared as follows: April May



June



Quarter



1,156,000 500,000 150,000 — 324,000 2,130,000



1,310,000 560,000 210,000 — — 2,080,000



3,470,000 1,500,000 510,000 408,000 352,000 6,240,000



10,000



400,000



160,000



Cash balance, beginning .............................. $ 100,000 $ 100,000 $ 100,000 $ 100,000 Add cash receipts........................................ 1,880,000 2,040,000 2,380,000 6,300,000 Total cash available ..................................... 1,980,000 2,140,000 2,480,000 6,400,000 Less cash disbursements: Crossbow purchases ................................. Wages (20% of sales)............................... General and administrative ........................ Income taxes ........................................... Equipment and facilities ............................ Total disbursements .................................... Excess (deficiency) of cash available over disbursements..........................................



1,004,000 440,000 150,000 408,000 28,000 2,030,000 (50,000)



Financing: Borrowings .............................................. 150,000 90,000 — 240,000 Repayments ............................................. — — (240,000) (240,000) Interest ................................................... — — (8,000) (8,000) Invested funds ......................................... — — (52,000) (52,000) Total financing ............................................ 150,000 90,000 (300,000) (60,000) Cash balance, ending .................................. $ 100,000 $ 100,000 $ 100,000 $ 100,000
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Case 9-25 (continued) 2. Cash budgeting is particularly important for a rapidly expanding company such as CrossMan Corporation because as sales grow rapidly, so do expenditures. These expenditures generally precede cash receipts, often by a considerable amount of time, and a growing company must be prepared to finance this increasing gap between expenditures and receipts. Thus, cash budgeting is essential because it will forewarn managers of impending cash problems. And, if it becomes necessary to arrange for financing, a cash budget will often be required by lenders.
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Group Exercise 9-26 1. Across-the-board cuts may be politically palatable and may be perceived as fair by many, but they are indiscriminate. Cuts are taken out of programs without regard to their importance to the university and students. 2. When determining which programs should receive greater or smaller reductions in their budgets, administrators must make judgments about which programs can be cut with the least harm to central purposes of the university. 3. If cuts are likely to continue, administrators should be particularly vigilant to monitor the quality and effectiveness of programs and to closely watch how well programs use financial resources. 4. To increase understanding and cooperation, the decision-making process should be participative. Those who will be affected by the decisions should have some say in the decision-making. 5. By allowing individuals to participate in the budgeting process and by attempting to build consensus, the animosity that may be felt by those affected by cuts may be reduced. However, this is a two-edged sword. Allowing lower-level administrators to participate in the decision-making may invite turf-protecting tactics. Moreover, it may be impossible to build consensus because of resistance to change. These are not easy problems to deal with.
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Chapter 10 Standard Costs and the Balanced Scorecard Solutions to Questions 10-1 A quantity standard indicates how much of an input should be used to make a unit of output. A price standard indicates how much the input should cost. 10-2 Ideal standards assume perfection and do not allow for any inefficiency. Thus, ideal standards are rarely, if ever, attained. Practical standards can be attained by employees working at a reasonable, though efficient pace and allow for normal breaks and work interruptions. 10-3 Chronic inability to meet a standard is likely to be demoralizing and may result in decreased productivity. 10-4 A budget is usually expressed in terms of total dollars, whereas a standard is expressed on a per unit basis. A standard might be viewed as the budgeted cost for one unit. 10-5 A variance is the difference between what was planned or expected and what was actually accomplished. A standard cost system has at least two types of variances. A price variance focuses on the difference between standard and actual prices. A quantity variance is concerned with the difference between the standard quantity of input allowed for the actual output and the actual amount of the input used. 10-6 Under management by exception, managers focus their attention on results that deviate from expectations. It is assumed that results that meet expectations do not require investigation. 10-7 Separating an overall variance into a price variance and a quantity variance provides more information. Moreover, price and quantity variances are usually the responsibilities of different managers.



10-8 The materials price variance is usually the responsibility of the purchasing manager. The materials quantity and labor efficiency variances are usually the responsibility of production managers and supervisors. 10-9 The materials price variance can be computed either when materials are purchased or when they are placed into production. It is usually better to compute the variance when materials are purchased since that is when the purchasing manager, who has responsibility for this variance, has completed his or her work. In addition, recognizing the price variance when materials are purchased allows the company to carry its raw materials in the inventory accounts at standard cost, which greatly simplifies bookkeeping. 10-10 This combination of variances may indicate that inferior quality materials were purchased at a discounted price, but the low quality materials created production problems. 10-11 If standards are used to find who to blame for problems, they can breed resentment and undermine morale. Standards should not be used to conduct witch-hunts, or as a means of finding someone to blame for problems. 10-12 Several factors other than the contractual rate paid to workers can cause a labor rate variance. For example, skilled workers with high hourly rates of pay can be given duties that require little skill and that call for low hourly rates of pay, resulting in an unfavorable rate variance. Or unskilled or untrained workers can be assigned to tasks that should be filled by more skilled workers with higher rates of pay, resulting in a favorable rate variance. Unfavorable rate variances can also arise from overtime work at premium rates.
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10-13 If poor quality materials create production problems, a result could be excessive labor time and therefore an unfavorable labor efficiency variance. Poor quality materials would not ordinarily affect the labor rate variance. 10-14 The variable overhead efficiency variance and the direct labor efficiency variance will always be favorable or unfavorable together if overhead is applied on the basis of direct laborhours. Both variances are computed by comparing the number of direct labor-hours actually worked to the standard hours allowed. That is, in each case the formula is: Efficiency Variance = SR(AH – SH) Only the “SR” part of the formula differs between the two variances. 10-15 A statistical control chart is a graphical aid that helps workers identify variances that should be investigated. Upper and lower limits are set on the control chart. Any variances falling between those limits are considered to be normal. Any variances falling outside of those limits are considered abnormal and are investigated. 10-16 If labor is a fixed cost and standards are tight, then the only way to generate favorable labor efficiency variances is for every workstation to produce at capacity. However, the output of the entire system is limited by the capacity of the bottleneck. If workstations before the bottleneck in the production process produce at capacity, the bottleneck will be unable to process all of the work in process. In general, if every workstation is attempting to produce at capacity, then work in process inventory will build up in front of the workstations with the least capacity.



10-17 A company’s balanced scorecard should be derived from and support its strategy. Since different companies have different strategies, their balanced scorecards should be different. 10-18 The balanced scorecard is constructed to support the company’s strategy, which is a theory about what actions will further the company’s goals. Assuming that the company has financial goals, measures of financial performance must be included in the balanced scorecard as a check on the reality of the theory. If the internal business processes improve, but the financial outcomes do not improve, the theory may be flawed and the strategy should be changed. 10-19 The difference between the delivery cycle time and the throughput time is the waiting period between when an order is received and when production on the order is started. The throughput time is made up of process time, inspection time, move time, and queue time. These four elements can be classified between value-added time (process time) and non-valueadded time (inspection time, move time, and queue time). 10-20 An MCE of less than 1 means that the production process includes non-value-added time. An MCE of 0.40, for example, means that 40% of throughput time consists of actual processing, and that the other 60% consists of moving, inspection, and other non-value-added activities. 10-21 Formal entry tends to give variances more emphasis than off-the-record computations. And, the use of standard costs in the journals simplifies the bookkeeping process by allowing all inventories to be carried at standard, rather than actual, cost.
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Exercise 10-1 (20 minutes) 1. Cost per 15-gallon container .......................................... $115.00 Less 2% cash discount .................................................. 2.30 Net cost ....................................................................... 112.70 Add shipping cost per container ($130 ÷ 100) ................. 1.30 Total cost per 15-gallon container (a) ............................. $114.00 Number of quarts per container (15 gallons × 4 quarts per gallon) (b) .......................... 60 Standard cost per quart purchased (a) ÷ (b) ................... $1.90 2. Content per bill of materials .............................. Add allowance for evaporation and spillage (7.6 quarts ÷ 0.95 = 8.0 quarts; 8.0 quarts – 7.6 quarts = 0.4 quarts) ............. Total ............................................................... Add allowance for rejected units (8.0 quarts ÷ 40 bottles)................................ Standard quantity per salable bottle of solvent ... 3.



Item



Echol



Standard Quantity



8.2 quarts



Standard Price



$1.90 per quart



7.6 quarts 0.4 quarts 8.0 quarts 0.2 quarts 8.2 quarts



Standard Cost per Bottle $15.58
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Exercise 10-2 (20 minutes) 1.



Number of helmets ............................................. Standard kilograms of plastic per helmet .............. Total standard kilograms allowed ......................... Standard cost per kilogram .................................. Total standard cost ............................................. RM



35,000 × 0.6 21,000 × RM 8 168,000



Actual cost incurred (given) ................................. RM 171,000 Total standard cost (above) ................................. 168,000 Total material variance—unfavorable .................... RM 3,000 2. Actual Quantity of Input, at Actual Price (AQ × AP)



Standard Quantity Actual Quantity of Input, Allowed for Output, at at Standard Price Standard Price (AQ × SP) (SQ × SP) 22,500 kilograms × 21,000 kilograms* × RM 8 per kilogram RM 8 per kilogram RM 171,000 = RM 180,000 = RM 168,000 ↑ ↑ ↑ Price Variance, Quantity Variance, RM 9,000 F RM 12,000 U Total Variance, RM 3,000 U *35,000 helmets × 0.6 kilograms per helmet = 21,000 kilograms



Alternatively: Materials price variance = AQ (AP – SP) 22,500 kilograms (RM 7.60 per kilogram* – RM 8.00 per kilogram) = RM 9,000 F * RM 171,000 ÷ 22,500 kilograms = RM 7.60 per kilogram Materials quantity variance = SP (AQ – SQ) RM 8 per kilogram (22,500 kilograms – 21,000 kilograms) = RM 12,000 U
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Exercise 10-3 (20 minutes) 1. Number of meals prepared ...................... 4,000 Standard direct labor-hours per meal........ × 0.25 Total direct labor-hours allowed ............... 1,000 Standard direct labor cost per hour .......... × $9.75 Total standard direct labor cost ................ $9,750 Actual cost incurred................................. Total standard direct labor cost (above).... Total direct labor variance ....................... 2.



Actual Hours of Input, at the Actual Rate (AH × AR) 960 hours × $10.00 per hour = $9,600 ↑



Actual Hours of Input, at the Standard Rate (AH × SR) 960 hours × $9.75 per hour = $9,360



$9,600 9,750 $ 150 Favorable Standard Hours Allowed for Output, at the Standard Rate (SH × SR) 1,000 hours × $9.75 per hour = $9,750



↑ ↑ Rate Variance, Efficiency Variance, $240 U $390 F Total Variance, $150 F



Alternatively, the variances can be computed using the formulas: Labor rate variance = AH(AR – SR) = 960 hours ($10.00 per hour – $9.75 per hour) = $240 U Labor efficiency variance = SR(AH – SH) = $9.75 per hour (960 hours – 1,000 hours) = $390 F
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Exercise 10-4 (20 minutes) 1. Number of items shipped.................................. 120,000 Standard direct labor-hours per item ................. × 0.02 Total direct labor-hours allowed ........................ 2,400 Standard variable overhead cost per hour .......... × $3.25 Total standard variable overhead cost................ $ 7,800 Actual variable overhead cost incurred............... Total standard variable overhead cost (above) ... Total variable overhead variance ....................... 2.



Actual Hours of Input, at the Actual Rate (AH × AR) 2,300 hours × $3.20 per hour* = $7,360 ↑



Actual Hours of Input, at the Standard Rate (AH × SR) 2,300 hours × $3.25 per hour = $7,475



$7,360 7,800 $ 440 Favorable



Standard Hours Allowed for Output, at the Standard Rate (SH × SR) 2,400 hours × $3.25 per hour = $7,800



↑ ↑ Variable Overhead Variable Overhead Efficiency Variance, Spending Variance, $325 F $115 F Total Variance, $440 F



*$7,360 ÷ 2,300 hours =$3.20 per hour Alternatively, the variances can be computed using the formulas: Variable overhead spending variance: AH(AR – SR) = 2,300 hours ($3.20 per hour – $3.25 per hour) = $115 F Variable overhead efficiency variance: SR(AH – SH) = $3.25 per hour (2,300 hours – 2,400 hours) = $325 F
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Exercise 10-5 (45 minutes) 1. MPC’s previous manufacturing strategy was focused on high-volume production of a limited range of paper grades. The goal of this strategy was to keep the machines running constantly to maximize the number of tons produced. Changeovers were avoided because they lowered equipment utilization. Maximizing tons produced and minimizing changeovers helped spread the high fixed costs of paper manufacturing across more units of output. The new manufacturing strategy is focused on low-volume production of a wide range of products. The goals of this strategy are to increase the number of paper grades manufactured, decrease changeover times, and increase yields across non-standard grades. While MPC realizes that its new strategy will decrease its equipment utilization, it will still strive to optimize the utilization of its high fixed cost resources within the confines of flexible production. In an economist’s terms the old strategy focused on economies of scale while the new strategy focuses on economies of scope. 2. Employees focus on improving those measures that are used to evaluate their performance. Therefore, strategically-aligned performance measures will channel employee effort towards improving those aspects of performance that are most important to obtaining strategic objectives. If a company changes its strategy but continues to evaluate employee performance using measures that do not support the new strategy, it will be motivating its employees to make decisions that promote the old strategy, not the new strategy. And if employees make decisions that promote the new strategy, their performance measures will suffer. Some performance measures that would be appropriate for MPC’s old strategy include: equipment utilization percentage, number of tons of paper produced, and cost per ton produced. These performance measures would not support MPC’s new strategy because they would discourage increasing the range of paper grades produced, increasing the number of changeovers performed, and decreasing the batch size produced per run.
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Exercise 10-5 (continued) 3. Students’ answers may differ in some details from this solution. Financial Sales



+



Contribution margin per ton



+



Customer Number of new customers acquired Time to fill an order



Average changeover time



Learning and Growth



Customer satisfaction with breadth of product offerings



–



Internal Business Process



+



Number of different paper grades produced



–



+



Average manufacturing yield



Number of employees trained to support the flexibility strategy



+



+



+
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Exercise 10-5 (continued) 4. The hypotheses underlying the balanced scorecard are indicated by the arrows in the diagram. Reading from the bottom of the balanced scorecard, the hypotheses are: ° If the number of employees trained to support the flexibility strategy increases, then the average changeover time will decrease and the number of different paper grades produced and the average manufacturing yield will increase. ° If the average change-over time decreases, then the time to fill an order will decrease. ° If the number of different paper grades produced increases, then the customer satisfaction with breadth of product offerings will increase. ° If the average manufacturing yield increases, then the contribution margin per ton will increase. ° If the time to fill an order decreases, then the number of new customers acquired, sales, and the contribution margin per ton will increase. ° If the customer satisfaction with breadth of product offerings increases, then the number of new customers acquired, sales, and the contribution margin per ton will increase. ° If the number of new customers acquired increases, then sales will increase. Each of these hypotheses is questionable to some degree. For example, the time to fill an order is a function of additional factors above and beyond changeover times. Thus, MPC’s average changeover time could decrease while its time to fill an order increases if, for example, the shipping department proves to be incapable of efficiently handling greater product diversity, smaller batch sizes, and more frequent shipments. The fact that each of the hypotheses mentioned above can be questioned does not invalidate the balanced scorecard. If the scorecard is used correctly, management will be able to identify which, if any, of the hypotheses are invalid and modify the balanced scorecard accordingly.
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Exercise 10-6 (20 minutes) 1. Throughput time = Process time + Inspection time + Move time + Queue time = 2.7 days + 0.3 days + 1.0 days + 5.0 days = 9.0 days 2. Only process time is value-added time; therefore the manufacturing cycle efficiency (MCE) is:



MCE =



Value-added time 2.7 days = = 0.30 Throughput time 9.0 days



3. If the MCE is 30%, then the complement of this figure, or 70% of the time, was spent in non-value-added activities. 4.



Delivery cycle time = Wait time + Throughput time = 14.0 days + 9.0 days = 23.0 days



5. If all queue time in production is eliminated, then the throughput time drops to only 4 days (2.7 + 0.3 + 1.0). The MCE becomes: MCE =



Value-added time 2.7 days = = 0.675 Throughput time 4.0 days



Thus, the MCE increases to 67.5%. This exercise shows quite dramatically how the JIT approach can improve the efficiency of operations and reduce throughput time.
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Exercise 10-7 (20 minutes)



1. The general ledger entry to record the purchase of materials for the month is: Raw Materials (12,000 meters at $3.25 per meter)..................... 39,000 Materials Price Variance (12,000 meters at $0.10 per meter F).......... Accounts Payable (12,000 meters at $3.15 per meter) ............



1,200 37,800



2. The general ledger entry to record the use of materials for the month is: Work in Process (10,000 meters at $3.25 per meter)..................... 32,500 Materials Quantity Variance (500 meters at $3.25 per meter U) ...................... 1,625 Raw Materials (10,500 meters at $3.25 per meter) ............



34,125



3. The general ledger entry to record the incurrence of direct labor cost for the month is: Work in Process (2,000 hours at $12.00 per hour)... 24,000 Labor Rate Variance (1,975 hours at $0.20 per hour U) ....................... 395 Labor Efficiency Variance (25 hours at $12.00 per hour F) .................. Wages Payable (1,975 hours at $12.20 per hour) ................



300 24,095
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Exercise 10-8 (20 minutes)



1. The standard price of a kilogram of white chocolate is determined as follows: Purchase price, finest grade white chocolate ........................ Less purchase discount, 8% of the purchase price of £7.50 ... Shipping cost from the supplier in Belgium ........................... Receiving and handling cost................................................ Standard price per kilogram of white chocolate.....................



£7.50 (0.60) 0.30 0.04 £7.24



2. The standard quantity, in kilograms, of white chocolate in a dozen truffles is computed as follows: Material requirements............................... Allowance for waste ................................. Allowance for rejects ................................ Standard quantity of white chocolate .........



0.70 0.03 0.02 0.75



3. The standard cost of the white chocolate in a dozen truffles is determined as follows: Standard quantity of white chocolate (a)....... 0.75 kilogram Standard price of white chocolate (b) ........... £7.24 per kilogram Standard cost of white chocolate (a) × (b) .... £5.43
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Exercise 10-9 (30 minutes)



1. a. Notice in the solution below that the materials price variance is computed on the entire amount of materials purchased, whereas the materials quantity variance is computed only on the amount of materials used in production. Actual Quantity Standard Quantity of Input, at Actual Quantity of Allowed for Output, at Actual Price Input, at Standard Price Standard Price (AQ × AP) (AQ × SP) (SQ × SP) 25,000 microns × 25,000 microns × 18,000 microns* × $0.48 per micron $0.50 per micron $0.50 per micron = $12,000 = $12,500 = $9,000 ↑ ↑ ↑ Price Variance, $500 F 20,000 microns × $0.50 per micron = $10,000 ↑ Quantity Variance, $1,000 U *3,000 toys × 6 microns per toy = 18,000 microns Alternatively: Materials price variance = AQ (AP – SP) 25,000 microns ($0.48 per micron – $0.50 per micron) = $500 F Materials quantity variance = SP (AQ – SQ) $0.50 per micron (20,000 microns – 18,000 microns) = $1,000 U
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Exercise 10-9 (continued)



b. Direct labor variances: Actual Hours of Input, at the Actual Rate (AH × AR)



Standard Hours Allowed Actual Hours of Input, for Output, at the at the Standard Rate Standard Rate (AH × SR) (SH × SR) 4,000 hours × 3,900 hours* × $8.00 per hour $8.00 per hour = $32,000 = $31,200 $36,000 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $4,000 U $800 U Total Variance, $4,800 U



*3,000 toys × 1.3 hours per toy = 3,900 hours Alternatively: Labor rate variance = AH (AR – SR) 4,000 hours ($9.00 per hour* – $8.00 per hour) = $4,000 U *$36,000 ÷ 4,000 hours = $9.00 per hour Labor efficiency variance = SR (AH – SH) $8.00 per hour (4,000 hours – 3,900 hours) = $800 U
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Exercise 10-9 (continued)



2. A variance usually has many possible explanations. In particular, we should always keep in mind that the standards themselves may be incorrect. Some of the other possible explanations for the variances observed at Dawson Toys appear below:



Materials Price Variance Since this variance is favorable, the actual price



paid per unit for the material was less than the standard price. This could occur for a variety of reasons including the purchase of a lower grade material at a discount, buying in an unusually large quantity to take advantage of quantity discounts, a change in the market price of the material, or particularly sharp bargaining by the purchasing department.



Materials Quantity Variance Since this variance is unfavorable, more ma-



terials were used to produce the actual output than were called for by the standard. This could also occur for a variety of reasons. Some of the possibilities include poorly trained or supervised workers, improperly adjusted machines, and defective materials.



Labor Rate Variance Since this variance is unfavorable, the actual aver-



age wage rate was higher than the standard wage rate. Some of the possible explanations include an increase in wages that has not been reflected in the standards, unanticipated overtime, and a shift toward more highly paid workers.



Labor Efficiency Variance Since this variance is unfavorable, the actual



number of labor hours was greater than the standard labor hours allowed for the actual output. As with the other variances, this variance could have been caused by any of a number of factors. Some of the possible explanations include poor supervision, poorly trained workers, low quality materials requiring more labor time to process, and machine breakdowns. In addition, if the direct labor force is essentially fixed, an unfavorable labor efficiency variance could be caused by a reduction in output due to decreased demand for the company’s products. It is worth noting that all of these variances could have been caused by the purchase of low quality materials at a cut-rate price.
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Exercise 10-10 (20 minutes)



1. If the total variance is $93 unfavorable, and the rate variance is $87 favorable, then the efficiency variance must be $180 unfavorable, since the rate and efficiency variances taken together always equal the total variance. Knowing that the efficiency variance is $180 unfavorable, one approach to the solution would be: Efficiency variance = SR (AH – SH) $9.00 per hour (AH – 125 hours*) = $180 U $9.00 per hour × AH – $1,125 = $180** $9.00 per hour × AH = $1,305 AH = $1,305 ÷ $9.00 per hour AH = 145 hours *50 jobs × 2.5 hours per job = 125 hours **When used with the formula, unfavorable variances are positive and favorable variances are negative. 2.



Rate variance = AH (AR – SR) 145 hours (AR – $9.00 per hour) = $87 F 145 hours × AR – $1,305 = –$87* 145 hours × AR = $1,218 AR = $1,218 ÷ 145 hours AR = $8.40 per hour *When used with the formula, unfavorable variances are positive and favorable variances are negative.
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Exercise 10-10 (continued)



An alternative approach to each solution would be to work from known to unknown data in the columnar model for variance analysis: Standard Hours Actual Hours of Input, Actual Hours of Input, Allowed for Output, at the Standard Rate at the Actual Rate at the Standard Rate (AH × AR) (AH × SR) (SH × SR) 125 hours§ × 145 hours × 145 hours × $9.00 per hour* $8.40 per hour $9.00 per hour* = $1,218 = $1,305 = $1,125 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $87 F* $180 U Total Variance, $93 U* §



50 tune-ups* × 2.5 hours per tune-up* = 125 hours *Given



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 10



561



Exercise 10-11 (30 minutes)



1. Number of units manufactured ............................... Standard labor time per unit .................................. Total standard hours of labor time allowed .............. Standard direct labor rate per hour......................... Total standard direct labor cost ..............................



20,000 × 0.3* 6,000 × $12 $72,000



*18 minutes ÷ 60 minutes per hour = 0.3 hours Actual direct labor cost .......................................... Standard direct labor cost ...................................... Total variance—unfavorable ................................... 2.



$73,600 72,000 $ 1,600



Standard Hours Allowed for Output, at the Actual Hours of Input, Standard Rate at the Standard Rate (AH × SR) (SH × SR) 5,750 hours × 6,000 hours* × $12.00 per hour $12.00 per hour = $69,000 = $72,000 $73,600 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $4,600 U $3,000 F Total Variance, $1,600 U



Actual Hours of Input, at the Actual Rate (AH × AR)



*20,000 units × 0.3 hours per unit = 6,000 hours Alternative Solution: Labor rate variance = AH (AR – SR) 5,750 hours ($12.80 per hour* – $12.00 per hour) = $4,600 U *$73,600 ÷ 5,750 hours = $12.80 per hour Labor efficiency variance = SR (AH – SH) $12.00 per hour (5,750 hours – 6,000 hours) = $3,000 F
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Exercise 10-11 (continued)



3.



Standard Hours Actual Hours of Input, Allowed for Output, at the Standard Rate at the Standard Rate (AH × SR) (SH × SR) 5,750 hours × 6,000 hours × $4.00 per hour $4.00 per hour = $23,000 = $24,000 $21,850 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $1,150 F $1,000 F Total Variance, $2,150 F



Actual Hours of Input, at the Actual Rate (AH × AR)



Alternative Solution: Variable overhead spending variance = AH (AR – SR) 5,750 hours ($3.80 per hour* – $4.00 per hour) = $1,150 F *$21,850 ÷ 5,750 hours = $3.80 per hour Variable overhead efficiency variance = SR (AH – SH) $4.00 per hour (5,750 hours – 6,000 hours) = $1,000 F



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 10



563



Exercise 10-12 (20 minutes)



1.



Standard Quantity Actual Quantity Actual Quantity of Input, at Allowed for Output, of Input, at Standard Price at Standard Price Actual Price (AQ × AP) (AQ × SP) (SQ × SP) 20,000 pounds × 20,000 pounds × 18,400 pounds* × $2.35 per pound $2.50 per pound $2.50 per pound = $47,000 = $50,000 = $46,000 ↑ ↑ ↑ Price Variance, Quantity Variance, $3,000 F $4,000 U Total Variance, $1,000 U *4,000 units × 4.6 pounds per unit = 18,400 pounds Alternatively: Materials price variance = AQ (AP – SP) 20,000 pounds ($2.35 per pound – $2.50 per pound) = $3,000 F Materials quantity variance = SP (AQ – SQ) $2.50 per pound (20,000 pounds – 18,400 pounds) = $4,000 U
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Exercise 10-12 (continued)



2.



Standard Hours Actual Hours of Input, Allowed for Output, at the Standard Rate at the Standard Rate (AH × SR) (SH × SR) 750 hours × 800 hours* × $12.00 per hour $12.00 per hour = $9,000 = $9,600 $10,425 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $1,425 U $600 F Total Variance, $825 U



Actual Hours of Input, at the Actual Rate (AH × AR)



*4,000 units × 0.2 hours per unit = 800 hours Alternatively: Labor rate variance = AH (AR – SR) 750 hours ($13.90 per hour* – $12.00 per hour) = $1,425 U *10,425 ÷ 750 hours = $13.90 per hour Labor efficiency variance = SR (AH – SH) $12.00 per hour (750 hours – 800 hours) = $600 F
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Exercise 10-13 (15 minutes)



Notice in the solution below that the materials price variance is computed for the entire amount of materials purchased, whereas the materials quantity variance is computed only for the amount of materials used in production. Standard Quantity Actual Quantity Allowed for Output, of Input, at Actual Quantity of at Standard Price Standard Price Input, at Actual Price (AQ × AP) (AQ × SP) (SQ × SP) 13,800 pounds* × 20,000 pounds × 20,000 pounds × $2.50 per pound $2.50 per pound $2.35 per pound = $47,000 = $50,000 = $34,500 ↑ ↑ ↑ Price Variance, $3,000 F 14,750 pounds × $2.50 per pound = $36,875 ↑ Quantity Variance, $2,375 U *3,000 units × 4.6 pounds per unit = 13,800 pounds Alternatively: Materials price variance = AQ (AP – SP) 20,000 pounds ($2.35 per pound – $2.50 per pound) = $3,000 F Materials quantity variance = SP (AQ – SQ) $2.50 per pound (14,750 pounds – 13,800 pounds) = $2,375 U
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Exercise 10-14 (45 minutes)



1. Students’ answers may differ in some details from this solution. Financial



Profit margin +



Revenue per employee



Customer



Customer satisfaction with effectiveness Internal Business Processes



Ratio of billable hours to total hours



+



Sales



Number of new customers acquired



+



+



Customer satisfaction with efficiency



+



+



Average number of errors per tax return



Customer satisfaction with service quality



+



–



Average time needed to prepare a return



+



–



Learning And Growth



Percentage of job offers accepted



Employee morale



+



Amount of compensation paid above industry average



+



+



Average number of years to be promoted



–
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Exercise 10-14 (continued)



2. The hypotheses underlying the balanced scorecard are indicated by the arrows in the diagram. Reading from the bottom of the balanced scorecard, the hypotheses are: ° If the amount of compensation paid above the industry average increases, then the percentage of job offers accepted and the level of employee morale will increase. ° If the average number of years to be promoted decreases, then the percentage of job offers accepted and the level of employee morale will increase. ° If the percentage of job offers accepted increases, then the ratio of billable hours to total hours should increase while the average number of errors per tax return and the average time needed to prepare a return should decrease. ° If employee morale increases, then the ratio of billable hours to total hours should increase while the average number of errors per tax return and the average time needed to prepare a return should decrease. ° If employee morale increases, then the customer satisfaction with service quality should increase. ° If the ratio of billable hours to total hours increases, then the revenue per employee should increase. ° If the average number of errors per tax return decreases, then the customer satisfaction with effectiveness should increase. ° If the average time needed to prepare a return decreases, then the customer satisfaction with efficiency should increase. ° If the customer satisfaction with effectiveness, efficiency and service quality increases, then the number of new customers acquired should increase. ° If the number of new customers acquired increases, then sales should increase. ° If revenue per employee and sales increase, then the profit margin should increase.
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Exercise 10-14 (continued)



Each of these hypotheses is questionable to some degree. For example, Ariel’s customers may define effectiveness as a function of minimizing their tax liability which is not necessarily the same as minimizing the number of errors in a tax return. If some of Ariel’s customers became aware through a knowledgeable third party that Ariel overlooked legal tax minimizing opportunities, it is likely that the “customer satisfaction with effectiveness” measure would decline. This decline would probably puzzle Ariel because, although the firm prepared what it believed to be error-free returns, it overlooked important tax minimization strategies. In this example, Ariel’s internal business process measure related to the average number of errors per tax return does not capture all of the factors that drive the customers’ satisfaction with effectiveness. The fact that each of the hypotheses mentioned above can be questioned does not invalidate the balanced scorecard. If the scorecard is used correctly, management will be able to identify which, if any, of the hypotheses are invalid and then modify the balanced scorecard accordingly. 3. The performance measure “total dollar amount of tax refunds generated” would motivate Ariel’s employees to aggressively search for tax minimization opportunities for its clients. However, employees may be too aggressive and recommend questionable or illegal tax practices to clients. This undesirable behavior could generate unfavorable publicity and lead to major problems for the company as well as its customers. Overall, it would probably be unwise to use this performance measure in Ariel’s scorecard. However, if Ariel wanted to create a scorecard measure to capture this aspect of its client service responsibilities, it may make sense to focus the performance measure on its training process. Properly trained employees are more likely to recognize viable tax minimization opportunities.
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Exercise 10-14 (continued)



4. Each office’s individual performance should be based on the scorecard measures only if the measures are controllable by those employed at the branch offices. In other words, it would not make sense to attempt to hold branch office managers responsible for measures such as the percent of job offers accepted or the amount of compensation paid above industry average. Recruiting and compensation decisions are not typically made at the branch offices. On the other hand, it would make sense to measure the branch offices with respect to internal business process, customer, and financial performance. Gathering this type of data would be useful for evaluating the performance of employees at each office.
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Exercise 10-15 (45 minutes)



1. a.



Actual Quantity Actual Quantity Standard Quantity of Input, at of Input, at Allowed for Output, Actual Price Standard Price at Standard Price (AQ × AP) (AQ × SP) (SQ × SP) 10,000 yards × 10,000 yards × 7,500 yards* × $13.80 per yard $14.00 per yard $14.00 per yard = $138,000 = $140,000 = $105,000 ↑ ↑ ↑ Price Variance, $2,000 F 8,000 yards × $14.00 per yard = $112,000 ↑ Quantity Variance, $7,000 U *3,000 units × 2.5 yards per unit = 7,500 yards



Alternatively: Materials price variance = AQ (AP – SP) 10,000 yards ($13.80 per yard – $14.00 per yard) = $2,000 F Materials quantity variance = SP (AQ – SQ) $14.00 per yard (8,000 yards – 7,500 yards) = $7,000 U
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Exercise 10-15 (continued)



b. The journal entries would be: Raw Materials (10,000 yards × 14.00 per yard) .................... Materials Price Variance (10,000 yards × $0.20 per yard F) ......... Accounts Payable (10,000 yards × $13.80 per yard).......... Work in Process (7,500 yards × $14.00 per yard) .................... Materials Quantity Variance (500 yards U × $14.00 per yard).................... Raw Materials (8,000 yards × $14.00 per yard)............



140,000 2,000 138,000 105,000 7,000 112,000



2. a. Actual Hours of Input, at the Actual Rate (AH × AR)



Standard Hours Actual Hours of Allowed for Output, at Input, at the the Standard Rate Standard Rate (AH × SR) (SH × SR) 4,800 hours* × 5,000 hours × $8.00 per hour $8.00 per hour = $40,000 = $38,400 $43,000 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $3,000 U $1,600 U Total Variance, $4,600 U



*3,000 units × 1.6 hours per unit = 4,800 hours
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Exercise 10-15 (continued)



Alternative Solution: Labor rate variance = AH (AR – SR) 5,000 hours ($8.60 per hour* – $8.00 per hour) = $3,000 U *$43,000 ÷ 5,000 hours = $8.60 per hour Labor efficiency variance = SR (AH – SH) $8.00 per hour (5,000 hours – 4,800 hours) = $1,600 U b. The journal entry would be: Work in Process (4,800 hours × $8.00 per hour) ....................... 38,400 Labor Rate Variance (5,000 hours × $0.60 per hour U) .................... 3,000 Labor Efficiency Variance (200 hours U × $8.00 per hour)....................... 1,600 Wages Payable (5,000 hours × $8.60 per hour)............... 43,000 3. The entries are: entry (a), purchase of materials; entry (b), issue of materials to production; and entry (c), incurrence of direct labor cost. (a) Bal.*



Raw Materials 140,000 112,000 28,000 Accounts Payable 138,000 Materials Price Variance 2,000



(c)



Labor Rate Variance 3,000



(b)



(b) (c)



Wages Payable 43,000



(a) (a)



Work in Process 105,000 38,400 (c)



Materials Quantity Variance (b) 7,000 (c)



Labor Efficiency Variance 1,600



*2,000 yards of material at a standard cost of $14.00 per yard
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Problem 10-16 (45 minutes)



1. The standard quantity of plates allowed for tests performed during the month would be: Blood tests..................................... Smears.......................................... Total.............................................. Plates per test................................ Standard quantity allowed...............



1,800 2,400 4,200 × 2 8,400



The variance analysis for plates would be: Standard Quantity Actual Quantity Allowed for Output, of Input, at Actual Quantity of at Standard Price Standard Price Input, at Actual Price (AQ × AP) (AQ × SP) (SQ × SP) 12,000 plates × 8,400 plates × $2.50 per plate $2.50 per plate = $30,000 = $21,000 $28,200 ↑ ↑ ↑ Price Variance, $1,800 F 10,500 plates × $2.50 per plate = $26,250 ↑ Quantity Variance, $5,250 U Alternative Solution: Materials price variance = AQ (AP – SP) 12,000 plates ($2.35 per plate* – $2.50 per plate) = $1,800 F *$28,200 ÷ 12,000 plates = $2.35 per plate. Materials quantity variance = SP (AQ – SQ) $2.50 per plate (10,500 plates – 8,400 plates) = $5,250 U
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Problem 10-16 (continued)



Note that all of the price variance is due to the hospital’s 6% quantity discount. Also note that the $5,250 quantity variance for the month is equal to 25% of the standard cost allowed for plates. 2. a. The standard hours allowed for tests performed during the month would be: Blood tests: 0.3 hour per test × 1,800 tests ........... 540 hours Smears: 0.15 hour per test × 2,400 tests ............... 360 hours Total standard hours allowed................................. 900 hours The variance analysis would be: Standard Hours Actual Hours of Input, Allowed for Output, at the Standard Rate at the Standard Rate (AH × SR) (SH × SR) 1,150 hours × 900 hours × $14.00 per hour $14.00 per hour = $16,100 = $12,600 $13,800 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $2,300 F $3,500 U Total Variance, $1,200 U



Actual Hours of Input, at the Actual Rate (AH × AR)



Alternative Solution: Labor rate variance = AH (AR – SR) 1,150 hours ($12.00 per hour* – $14.00 per hour) = $2,300 F *$13,800 ÷ 1,150 hours = $12.00 per hour Labor efficiency variance = SR (AH – SH) $14.00 per hour (1,150 hours – 900 hours) = $3,500 U
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Problem 10-16 (continued)



b. The policy probably should not be continued. Although the hospital is saving $2 per hour by employing more assistants than senior technicians, this savings is more than offset by other factors. Too much time is being taken in performing lab tests, as indicated by the large unfavorable labor efficiency variance. And, it seems likely that most (or all) of the hospital’s unfavorable quantity variance for plates is traceable to inadequate supervision of assistants in the lab. 3. The variable overhead variances follow: Standard Hours Allowed for Output, Actual Hours of Input, at the Standard Rate at the Standard Rate (AH × SR) (SH × SR) 1,150 hours × 900 hours × $6.00 per hour $6.00 per hour = $6,900 = $5,400 $7,820 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $920 U $1,500 U Total Variance, $2,420 U



Actual Hours of Input, at the Actual Rate (AH × AR)



Alternative Solution: Variable overhead spending variance = AH (AR – SR) 1,150 hours ($6.80 per hour* – $6.00 per hour) = $920 U *$7,820 ÷ 1,150 hours = $6.80 per hour Variable overhead efficiency variance = SR (AH – SH) $6.00 per hour (1,150 hours – 900 hours) = $1,500 U Yes, the two variances are closely related. Both are computed by comparing actual labor time to the standard hours allowed for the output of the period. Thus, if the labor efficiency variance is favorable (or unfavorable), then the variable overhead efficiency variance will also be favorable (or unfavorable).
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Problem 10-17 (45 minutes)



1. a. In the solution below, the materials price variance is computed on the entire amount of materials purchased whereas the materials quantity variance is computed only on the amount of materials used in production: Actual Quantity of Input, at Actual Price (AQ × AP)



Actual Quantity Standard Quantity of Input, at Allowed for Output, at Standard Price Standard Price (AQ × SP) (SQ × SP) 12,000 ounces × 9,375 ounces* × $20.00 per ounce $20.00 per ounce = $240,000 = $187,500 $225,000 ↑ ↑ ↑ Price Variance, $15,000 F 9,500 ounces × $20.00 per ounce = $190,000 ↑ Quantity Variance, $2,500 U



*3,750 units × 2.5 ounces per unit = 9,375 ounces Alternatively: Materials price variance = AQ (AP – SP) 12,000 ounces ($18.75 per ounce* – $20.00 per ounce) = $15,000 F *$225,000 ÷ 12,000 ounces = $18.75 per ounce Materials quantity variance = SP (AQ – SQ) $20.00 per ounce (9,500 ounces – 9,375 ounces) = $2,500 U b. Yes, the contract probably should be signed. The new price of $18.75 per ounce is substantially lower than the old price of $20.00 per ounce, resulting in a favorable price variance of $15,000 for the month. Moreover, the material from the new supplier appears to cause little or no problem in production as shown by the small materials quantity variance for the month.
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Problem 10-17 (continued)



2. a.



Actual Hours of Actual Hours of Standard Hours Input, at the Input, at the Allowed for Output, at Actual Rate Standard Rate the Standard Rate (AH × AR) (AH × SR) (SH × SR) 5,600 hours* × 5,600 hours × 5,250 hours** × $12.00 per hour $12.50 per hour $12.50 per hour = $67,200 = $70,000 = $65,625 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $2,800 F $4,375 U Total Variance, $1,575 U * 35 technicians × 160 hours per technician = 5,600 hours ** 3,750 units × 1.4 hours per technician = 5,250 hrs



Alternatively: Labor rate variance = AH (AR – SR) 5,600 hours ($12.00 per hour – $12.50 per hour) = $2,800 F Labor efficiency variance = SR (AH – SH) $12.50 per hour (5,600 hours – 5,250 hours) = $4,375 U b. No, the new labor mix probably should not be continued. Although it decreases the average hourly labor cost from $12.50 to $12.00, thereby causing a $2,800 favorable labor rate variance, this savings is more than offset by a large unfavorable labor efficiency variance for the month. Thus, the new labor mix increases overall labor costs.
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Problem 10-17 (continued)



3.



Standard Hours Actual Hours of Allowed for Output, Input, at the at the Standard Rate Standard Rate (AH × SR) (SH × SR) 5,600 hours* × 5,250 hours** × $3.50 per hour $3.50 per hour = $19,600 = $18,375 $18,200 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $1,400 F $1,225 U Total Variance, $175 F



Actual Hours of Input, at the Actual Rate (AH × AR)



* Based on direct labor hours: 35 technicians × 160 hours per technician = 5,600 hours ** 3,750 units × 1.4 hours per unit = 5,250 hours Alternatively: Variable overhead spending variance = AH (AR – SR) 5,600 hours ($3.25 per hour* – $3.50 per hour) = $1,400 F *$18,200 ÷ 5,600 hours = $3.25 per hour Variable overhead efficiency variance = SR (AH – SH) $3.50 per hour (5,600 hours – 5,250 hours) = $1,225 U Both the labor efficiency variance and the variable overhead efficiency variance are computed by comparing actual labor-hours to standard labor-hours. Thus, if the labor efficiency variance is unfavorable, then the variable overhead efficiency variance will be unfavorable as well.
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Problem 10-18 (60 minutes)



1. a.



Actual Quantity Standard Quantity Actual Quantity of of Input, at Allowed for Output, at Input, at Actual Price Standard Price Standard Price (AQ × AP) (AQ × SP) (SQ × SP) 32,000 feet × 32,000 feet × 29,600 feet* × $4.80 per foot $5.00 per foot $5.00 per foot = $153,600 = $160,000 = $148,000 ↑ ↑ ↑ Price Variance, Quantity Variance, $6,400 F $12,000 U Total Variance, $5,600 U *8,000 footballs × 3.7 ft. per football = 29,600 feet



Alternative Solution: Materials price variance = AQ (AP – SP) 32,000 feet ($4.80 per foot – $5.00 per foot) = $6,400 F Materials quantity variance = SP (AQ – SQ) $5.00 per foot (32,000 feet – 29,600 feet) = $12,000 U b. Raw Materials (32,000 feet × $5.00 per foot) ... 160,000 Materials Price Variance (32,000 feet × $0.20 per foot F) .......... Accounts Payable (32,000 feet × $4.80 per foot) .............



153,600



Work in Process (29,600 feet × $5.00 per foot)...................... 148,000 Materials Quantity Variance (2,400 feet U × $5.00 per foot) .................... 12,000 Raw Materials (32,000 feet × $5.00 per foot) .............



160,000



6,400
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Problem 10-18 (continued)



2. a.



Actual Hours of Actual Hours of Standard Hours Input, at the Input, at the Allowed for Output, Actual Rate Standard Rate at the Standard Rate (AH × AR) (AH × SR) (SH × SR) 6,400 hours* × 6,400 hours × 7,200 hours** × $8.00 per hour $7.50 per hour $7.50 per hour = $51,200 = $48,000 = $54,000 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $3,200 U $6,000 F Total Variance, $2,800 F * 8,000 footballs × 0.8 hours per football = 6,400 hours ** 8,000 footballs × 0.9 hours per football = 7,200 hours



Alternative Solution: Labor rate variance = AH (AR – SR) 6,400 hours ($8.00 per hour – $7.50 per hour) = $3,200 U Labor efficiency variance = SR (AH – SH) $7.50 per hour (6,400 hours – 7,200 hours) = $6,000 F b. Work in Process (7,200 hours × $7.50 per hour) ... 54,000 Labor Rate Variance (6,400 hours × $0.50 per hour U)..................... 3,200 Labor Efficiency Variance (800 hours F × $7.50 per hour) ............... 6,000 Wages Payable (6,400 hours × $8.00 per hour)................ 51,200
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Problem 10-18 (continued)



3.



Standard Hours Actual Hours of Actual Hours of Allowed for Output, Input, at the Input, at the at the Standard Rate Standard Rate Actual Rate (AH × AR) (AH × SR) (SH × SR) 6,400 hours × 6,400 hours × 7,200 hours × $2.75 per hour $2.50 per hour $2.50 per hour = $17,600 = $16,000 = $18,000 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $1,600 U $2,000 F Total Variance, $400 F Alternative Solution: Variable overhead spending variance = AH (AR – SR) 6,400 hours ($2.75 per hour – $2.50 per hour) = $1,600 U Variable overhead efficiency variance = SR (AH – SH) $2.50 per hour (6,400 hours – 7,200 hours) = $2,000 F



4. No. He is not correct in his statement. The company has a large, unfavorable materials quantity variance that should be investigated. Also, the overhead spending variance equals 10% of standard, which should also be investigated. It appears that the company’s strategy to increase output by giving raises was effective. Although the raises resulted in an unfavorable rate variance, this variance was more than offset by a large, favorable efficiency variance.
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Problem 10-18 (continued)



5. The variances have many possible causes. Some of the more likely causes include the following:



Materials variances: Favorable price variance: Fortunate purchase, inferior quality materials, unusual discount due to quantity purchased, drop in market price, less costly method of freight, outdated or inaccurate standards. Unfavorable quantity variance: Carelessness, poorly adjusted machines, unskilled workers, inferior quality materials, outdated or inaccurate standards.



Labor variances: Unfavorable rate variance: Use of highly skilled workers, change in pay scale, overtime, outdated or inaccurate standards. Favorable efficiency variance: Use of highly skilled workers, high quality materials, new equipment, outdated or inaccurate standards.



Variable overhead variances: Unfavorable spending variance: Increase in costs, waste, theft, spillage, purchases in uneconomical lots, outdated or inaccurate standards. Favorable efficiency variance: Same as for labor efficiency variance.
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Problem 10-19 (45 minutes)



1. a. Actual Quantity Standard Quantity Actual Quantity of of Input, at Allowed for Output, Input, at Actual Price Standard Price at Standard Price (AQ × AP) (AQ × SP) (SQ × SP) 60,000 pounds × 60,000 pounds × 45,000 pounds* × $1.95 per pound $2.00 per pound $2.00 per pound = $117,000 = $120,000 = $90,000 ↑ ↑ ↑ Price Variance, $3,000 F 49,200 pounds × $2.00 per pound = $98,400 ↑ Quantity Variance, $8,400 U *15,000 pools × 3.0 pounds per pool = 45,000 pounds Alternative Solution: Materials price variance = AQ (AP – SP) 60,000 pounds ($1.95 per pound – $2.00 per pound) = $3,000 F Materials quantity variance = SP (AQ – SQ) $2.00 per pound (49,200 pounds – 45,000 pounds) = $8,400 U
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Problem 10-19 (continued)



b.



Standard Hours Actual Hours of Actual Hours of Input, Allowed for Output, Input, at the at the Standard Rate at the Standard Rate Actual Rate (AH × AR) (AH × SR) (SH × SR) 11,800 hours × 11,800 hours × 12,000 hours* × $7.00 per hour $6.00 per hour $6.00 per hour = $82,600 = $70,800 = $72,000 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $11,800 U $1,200 F Total Variance, $10,600 U *15,000 pools × 0.8 hours per pool = 12,000 hours Alternative Solution: Labor rate variance = AH (AR – SR) 11,800 hours ($7.00 per hour – $6.00 per hour) = $11,800 U Labor efficiency variance = SR (AH – SH) $6.00 per hour (11,800 hours – 12,000 hours) = $1,200 F
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Problem 10-19 (continued)



c.



Actual Hours of Input, at the Actual Rate (AH × AR)



Actual Hours of Standard Hours Input, at the Allowed for Output, Standard Rate at the Standard Rate (AH × SR) (SH × SR) 5,900 hours × 6,000 hours* × $3.00 per hour $3.00 per hour = $17,700 = $18,000 $18,290 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $590 U $300 F Total Variance, $290 U



*15,000 pools × 0.4 hours per pool = 6,000 hours Alternative Solution: Variable overhead spending variance = AH (AR – SR) 5,900 hours ($3.10 per hour* – $3.00 per hour) = $590 U *$18,290 ÷ 5,900 hours = $3.10 per hour Variable overhead efficiency variance = SR (AH – SH) $3.00 per hour (5,900 hours – 6,000 hours) = $300 F
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Problem 10-19 (continued)



2. Summary of variances: Material price variance ........................... $ 3,000 F Material quantity variance ...................... 8,400 U Labor rate variance................................ 11,800 U Labor efficiency variance........................ 1,200 F Variable overhead spending variance ...... 590 U Variable overhead efficiency variance...... 300 F Net variance ......................................... $16,290 U The net unfavorable variance of $16,290 for the month caused the plant’s variable cost of goods sold to increase from the budgeted level of $180,000 to $196,290: Budgeted cost of goods sold at $12 per pool .......... $180,000 Add the net unfavorable variance, as above............ 16,290 Actual cost of goods sold ...................................... $196,290 This $16,290 net unfavorable variance also accounts for the difference between the budgeted net operating income and the actual net operating income for the month. Budgeted net operating income .............................. Deduct the net unfavorable variance added to cost of goods sold for the month................................. Net operating income ............................................



$36,000 16,290 $19,710



3. The two most significant variances are the materials quantity variance and the labor rate variance. Possible causes of the variances include: Materials quantity variance: Outdated standards, unskilled workers, poorly adjusted machines, carelessness, poorly trained workers, inferior quality materials. Labor rate variance:



Outdated standards, change in pay scale, overtime pay.
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Problem 10-20 (60 minutes)



1. Both companies view training as important; both companies need to leverage technology to succeed in the marketplace; and both companies are concerned with minimizing defects. There are numerous differences between the two companies. For example, Applied Pharmaceuticals is a product-focused company and Destination Resorts International (DRI) is a service-focused company. Applied Pharmaceuticals’ training resources are focused on their engineers because they hold the key to the success of the organization. DRI’s training resources are focused on their frontline employees because they hold the key to the success of their organization. Applied Pharmaceuticals’ technology investments are focused on supporting the innovation that is inherent in the product development side of the business. DRI’s technology investments are focused on supporting the day-to-day execution that is inherent in the customer interface side of the business. Applied Pharmaceuticals defines a defect from an internal manufacturing standpoint, while DRI defines a defect from an external customer interaction standpoint.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 588



Managerial Accounting, 11th Edition



Problem 10-20 (continued)



2. Students’ answers may differ in some details from this solution. Applied Pharmaceuticals Financial



Return on Stockholders’ Equity



+



Customer



Customer perception of first-to-market capability



Internal Business Process



R&D Yield



Learning and Growth



Customer perception of product quality



+



+



Defect rates



Percentage of job offers accepted



Dollars invested in engineering technology



+



+



–



+



Dollars invested in engineering training per engineer



+
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Problem 10-20 (continued) Destination Resorts International Financial



Sales



+



Customer



+



Number of repeat customers



Internal Business Process



Percentage of error-free repeat customer check-ins



Learning and Growth



+



Room cleanliness



Employee turnover



Average time to resolve customer complaint



+



–



Survey of employee morale



Number of employees receiving database training



–



+



+
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Problem 10-20 (continued)



3. The hypotheses underlying the balanced scorecards are indicated by the arrows in each diagram. Reading from the bottom of each balanced scorecard, the hypotheses are: o o o o o o o



o



o



o



o o o o



Applied Pharmaceuticals If the dollars invested in engineering technology increase, then the R&D yield will increase. If the percentage of job offers accepted increases, then the R&D yield will increase. If the dollars invested in engineering training per engineer increase, then the R&D yield will increase. If the R&D yield increases, then customer perception of first-tomarket capability will increase. If the defects per million opportunities decrease, then the customer perception of product quality will increase. If the customer perception of first-to-market capability increases, then the return on stockholders’ equity will increase. If the customer perception of product quality increases, then the return on stockholders’ equity will increase. Destination Resort International If the employee turnover decreases, then the percentage of errorfree repeat customer check-ins and room cleanliness will increase and the average time to resolve customer complaints will decrease. If the number of employees receiving database training increases, then the percentage of error-free repeat customer check-ins will increase. If employee morale increases, then the percentage of error-free repeat customer check-ins and room cleanliness will increase and the average time to resolve customer complaints will decrease. If the percentage of error-free repeat customer check-ins increases, then the number of repeat customers will increase. If the room cleanliness increases, then the number of repeat customers will increase. If the average time to resolve customer complaints decreases, then the number of repeat customers will increase. If the number of repeat customers increases, then sales will increase. © The McGraw-Hill Companies, Inc., 2006. All rights reserved.
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Problem 10-20 (continued)



Each of these hypotheses is questionable to some degree. For example, in the case of Applied Pharmaceuticals, R&D yield is not the sole driver of the customers’ perception of first-to-market capability. More specifically, if Applied Pharmaceuticals experimented with nine possible drug compounds in year one and three of those compounds proved to be successful in the marketplace it would result in an R&D yield of 33%. If in year two, it experimented with four possible drug compounds and two of those compounds proved to be successful in the marketplace it would result in an R&D yield of 50%. While the R&D yield has increased from year one to year two, it is quite possible that the customer’s perception of first-to-market capability would decrease. The fact that each of the hypotheses mentioned above can be questioned does not invalidate the balanced scorecard. If the scorecard is used correctly, management will be able to identify which, if any, of the hypotheses are invalid and the balanced scorecard can then be appropriately modified.
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Problem 10-21 (30 minutes)



1. a., b., and c.



Throughput time—days: Process time (x) ................................. Inspection time................................... Move time .......................................... Queue time ........................................ Total throughput time (y) ....................



1 2.1 0.6 0.4 4.3 7.4



Month 2 3 2.0 0.7 0.3 5.0 8.0



1.9 0.7 0.4 5.8 8.8



4 1.8 0.6 0.4 6.7 9.5



Manufacturing cycle efficiency (MCE): Process time (x) ÷ Throughput time (y) ......................... 28.4% 25.0% 21.6% 18.9% Delivery cycle time—days: Wait time from order to start of production ........................................ Throughput time.................................. Total delivery cycle time .......................



16.0 7.4 23.4



17.5 8.0 25.5



19.0 8.8 27.8



20.5 9.5 30.0



2. All of the performance measures display unfavorable trends. Throughput time per unit is increasing—largely because of an increase in queue time. Manufacturing cycle efficiency is declining and delivery cycle time is increasing. In addition, the percentage of on-time deliveries has dropped as has the total throughput.
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Problem 10-21 (continued)



3. a. and b.



Month Throughput time—days: Process time (x) ............................................... Inspection time................................................. Move time ........................................................ Queue time ...................................................... Total throughput time (y) ..................................



5 1.8 0.6 0.4 0.0 2.8



Manufacturing cycle efficiency (MCE): Process time (x) ÷ Throughput time (y).............. 64.3%



6 1.8 0.0 0.4 0.0 2.2 81.8%



As a company reduces non-value-added activities, the manufacturing cycle efficiency increases rapidly. The goal, of course, is to have an efficiency of 100%. This will be achieved when all non-value-added activities have been eliminated and process time is equal to throughput time.
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Problem 10-22 (30 minutes)



1. Salex quantity standard: Required per 10-liter batch (9.6 liters ÷ 0.8).......... 12.0 liters Loss from rejected batches (1/5 × 12 liters) .......... 2.4 liters Total quantity per good batch ............................... 14.4 liters Nyclyn quantity standard: Required per 10-liter batch (12 kilograms ÷ 0.8) .... 15.0 kilograms Loss from rejected batches (1/5 × 15 kilograms).... 3.0 kilograms Total quantity per good batch ............................... 18.0 kilograms Protet quantity standard: Required per 10-liter batch ................................... Loss from rejected batches (1/5 × 5 kilograms) ..... Total quantity per good batch ............................... 2. Total minutes per 8-hour day .................................. Less rest breaks and cleanup .................................. Productive time each day ........................................



5.0 kilograms 1.0 kilograms 6.0 kilograms 480 minutes 60 minutes 420 minutes



Productive time each day 420 minutes per day = =12 batches per day Time required per batch 35 minutes per batch



Time required per batch ......................................... Rest breaks and clean up time (60 minutes ÷ 12 batches) ................................... Total ..................................................................... Loss from rejected batches (1/5 × 40 minutes) ........ Total time per good batch .......................................



35 minutes 5 minutes 40 minutes 8 minutes 48 minutes
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Problem 10-22 (continued)



3. Standard cost card: Salex..................... Nyclyn ................... Protet.................... Labor time ............. Total standard cost per acceptable batch ...........



Standard Quantity or Time



14.4 liters 18.0 kilograms 6.0 kilograms 48 minutes, or 0.8 hour



Standard Price or Rate



$1.50 per liter $2.80 per kilogram $3.00 per kilogram $9.00 per hour



Standard Cost $21.60 50.40 18.00



7.20 $97.20
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Problem 10-23 (45 minutes)



1. Materials price variance = (AQ × AP) – (AQ × SP) ($424,800) – (180,000 yards × $2.40 per yard) = $7,200 F 2. a. and b.



48



Lot Number 49



Standard yards: 950 Units in lot (dozen) ................ 1,500 × 32 Standard yards per dozen ....... × 32 Total yards allowed ................ 48,000 30,400 Actual yards used ..................... 48,300 30,140 300 U 260 F Quantity variance in yards ......... Quantity variance in dollars @ $2.40 per yard ................... $720 U $624 F



50



Total



2,100 4,550 × 32 × 32 67,200 145,600 67,250 145,690 50 U 90 U $120 U



$216 U



3. Labor rate variance = (AH × AR) – (AH × SR) ($192,280) – (25,300 hours* × $7.50 per hour) = $2,530 U *8,900 hours + 6,130 hours + 10,270 hours = 25,300 hours 4. a. and b.



Standard hours: ................... Units in lot (dozen) ............ Standard hours per dozen... Total standard hours ..........



48 1,500 × 6 9,000



Lot Number 49 950 × 6 5,700



50



Total



2,100 × 6 12,600



4,550 × 6 27,300



Percentage completed ........ × 100% × 100% × 80% Total standard hours 5,700 10,080 24,780 allowed........................... 9,000 6,130 10,270 25,300 Actual hours worked ............. 8,900 Labor efficiency variance in 100 F 430 U 190 U 520 U hours ................................ Labor efficiency variance in $750 F $3,225 U $1,425 U $3,900 U dollars @ $7.50 per hour ....
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Problem 10-23 (continued)



5. Some supervisors and managers rarely deal with, or think in terms of, dollars in their daily work. Instead they think in terms of hours, units, efficiency, and so on. For these managers, it may be better to express quantity variances in units (hours, yards, etc.) rather than in dollars. For other managers, quantity variances expressed in terms of dollars may be more useful—particularly to convey a notion of the materiality of the variance. In some cases, managers may prefer that the variances be expressed in terms of both dollars and units. On the other hand, price variances expressed in units (hours, yards) would make little sense. Such variances should always be expressed in dollars.
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Problem 10-24 (45 minutes)



1. a. Materials quantity variance = SP (AQ – SQ) $5.00 per foot (AQ – 9,600 feet*) = $4,500 U $5.00 per foot × AQ – $48,000 = $4,500** $5.00 per foot × AQ = $52,500 AQ = 10,500 feet * $3,200 units × 3 foot per unit ** When used with the formula, unfavorable variances are positive and favorable variances are negative. Therefore, $55,650 ÷ 10,500 feet = $5.30 per foot b. Materials price variance = AQ (AP – SP) 10,500 feet ($5.30 per foot – $5.00 per foot) = $3,150 U The total variance for materials would be: Materials price variance.................... Materials quantity variance ............... Total variance..................................



$3,150 U 4,500 U $7,650 U



Alternative approach to parts (a) and (b): Standard Quantity Actual Quantity Allowed for Output, of Input, at Actual Quantity of at Standard Price Standard Price Input, at Actual Price (AQ × AP) (AQ × SP) (SQ × SP) 10,500 feet × 10,500 feet × 9,600 feet** × $5.30 per foot $5.00 per foot* $5.00 per foot* = $55,650* = $52,500 = $48,000 ↑ ↑ ↑ Price Variance, Quantity Variance, $3,150 U $4,500 U* Total Variance, $7,650 U * Given ** 3,200 units × 3 foot per unit = 9,600 feet
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Problem 10-24 (continued)



2. a. Labor rate variance = AH (AR – SR) 4,900 hours ($7.50 per hour* – SR) = $2,450 F** $36,750 – 4,900 hours × SR = –$2,450*** 4,900 hours × SR = $39,200 SR = $8.00 * $36,750 ÷ 4,900 hours ** $1,650 F + $800 U. *** When used with the formula, unfavorable variances are positive and favorable variances are negative. b. Labor efficiency variance = SR (AH – SH) $8 per hour (4,900 hours – SH) = $800 U $39,200 – $8 per hour × SH = $800* $8 per hour × SH = $38,400 SH = 4,800 hours * When used with the formula, unfavorable variances are positive and favorable variances are negative. Alternative approach to parts (a) and (b): Actual Hours of Input, at the Actual Rate (AH × AR)



Standard Hours Actual Hours of Input, Allowed for Output, at the Standard Rate at the Standard Rate (AH × SR) (SH × SR) 4,900 hours* × 4,800 hours × $8.00 per hour $8.00 per hour = $39,200 = $38,400 $36,750* ↑ ↑ ↑ Rate Variance, Efficiency Variance, $2,450 F $800 U* Total Variance, $1,650 F*



*Given. c. The standard hours allowed per unit of product would be: 4,800 hours ÷ 3,200 units = 1.5 hours per unit © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 600
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Problem 10-25 (75 minutes)



1. a. Before the variances can be computed, we must first compute the standard and actual quantities of material per hockey stick. The computations are: Direct materials added to work in process (a) ... $115,200 Standard direct materials cost per foot (b)........ $3.00 Standard quantity of direct materials (a) ÷ (b) .. 38,400 feet Standard quantity of direct materials (a)........... Number of sticks produced (b)......................... Standard quantity per stick (a) ÷ (b)................



38,400 feet 8,000 4.8 feet



Actual quantity of direct materials used per stick last year: 4.8 feet + 0.2 feet = 5.0 feet. With these figures, the variances can be computed as follows: Standard Quantity Allowed for Output, at Standard Price (SQ × SP) 38,400 feet × $3.00 per foot = $115,200 ↑



Actual Quantity of Input, at Actual Price (AQ × AP)



Actual Quantity of Input, at Standard Price (AQ × SP) 60,000 feet × $3.00 per foot = $180,000 $174,000 ↑ ↑ Price Variance, $6,000 F 40,000 feet* × $3.00 per foot = $120,000 ↑ Quantity Variance, $4,800 U



*8,000 units × 5.0 feet per unit = 40,000 feet
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Problem 10-25 (continued)



Alternative Solution: Materials price variance = AQ (AP – SP) 60,000 feet ($2.90 per foot* – $3.00 per foot) = $6,000 F *$174,000 ÷ 60,000 feet = $2.90 per foot Materials quantity variance = SP (AQ – SQ) $3.00 per foot (40,000 feet – 38,400 feet) = $4,800 U b. Raw Materials (60,000 feet × $3.00 per foot)....... 180,000 Materials Price Variance (60,000 feet × $0.10 per foot F).................. 6,000 Accounts Payable (60,000 feet × $2.90 per foot) .................... 174,000 Work in Process (38,400 feet × $3.00 per foot).... 115,200 Materials Quantity Variance (1,600 feet U × $3.00 per foot) ........................ 4,800 Raw Materials (40,000 feet × $3.00 per foot).. 120,000
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Problem 10-25 (continued)



2. a. Before the variances can be computed, we must first determine the actual direct labor hours worked for last year. This can be done through the variable overhead efficiency variance, as follows: Variable overhead efficiency variance = SR (AH – SH) $1.30 per hour × (AH – 16,000 hours*) = $650 U $1.30 per hour × AH – $20,800 = $650** $1.30 per hour × AH = $21,450 AH = $21,450 ÷ $1.30 per hour AH = 16,500 hours * 8,000 units × 2.0 hours per unit = 16,000 hours ** When used in the formula, an unfavorable variance is positive. We must also compute the standard rate per direct labor hour. The computation is: Labor rate variance = (AH × AR) – (AH × SR) $79,200 – (16,500 hours × SR) = $3,300 F $79,200 – 16,500 hours × SR = –$3,300* 16,500 hours × SR = $82,500 SR = $82,500 ÷ 16,500 hours SR = $5.00 per hour * When used in the formula, a favorable variance is negative.
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Problem 10-25 (continued)



Given these figures, the variances are: Standard Hours Actual Hours of Input, Allowed for Output, at the Standard Rate at the Standard Rate (AH × SR) (SH × SR) 16,500 hours × 16,000 hours × $5.00 per hour $5.00 per hour = $82,500 = $80,000 $79,200 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $3,300 F $2,500 U Total Variance, $800 F



Actual Hours of Input, at the Actual Rate (AH × AR)



Alternative Solution: Labor rate variance = AH (AR – SR) 16,500 hours ($4.80 per hour* – $5.00 per hour) = $3,300 F *79,200 ÷ 16,500 hours = $4.80 per hour Labor efficiency variance = SR (AH – SH) $5.00 per hour (16,500 hours – 16,000 hours) = $2,500 U b. Work in Process (16,000 hours × $5.00 per hour) ...................... 80,000 Labor Efficiency Variance (500 hours U × $5.00 per hour)........................ 2,500 Labor Rate Variance (16,500 hours × $0.20 per hour F) .............. Wages Payable (16,500 hours × $4.80 per hour) .................



3,300 79,200
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Problem 10-25 (continued)



3.



Standard Hours Actual Hours of Input, Allowed for Output, at the Standard Rate at the Standard Rate (AH × SR) (SH × SR) 16,500 hours × 16,000 hours × $1.30 per hour $1.30 per hour = $21,450 = $20,800 $19,800 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $1,650 F $650 U Total Variance, $1,000 F



Actual Hours of Input, at the Actual Rate (AH × AR)



Alternative Solution: Variable overhead spending variance = AH (AR – SR) 16,500 hours ($1.20 per hour* – $1.30 per hour) = $1,650 F *$19,800 ÷ 16,500 hours = $1.20 per hour Variable overhead efficiency variance = SR (AH – SH) $1.30 per hour (16,500 hours – 16,000 hours) = $650 U
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Problem 10-25 (continued)



4. For materials: Favorable price variance: Decrease in outside purchase price; fortunate buy; inferior quality materials; unusual discounts due to quantity purchased; less costly method of freight; inaccurate standards. Unfavorable quantity variance: Inferior quality materials; carelessness; poorly adjusted machines; unskilled workers; inaccurate standards.



For labor: Favorable rate variance: Unskilled workers (paid lower rates); piecework; inaccurate standards. Unfavorable efficiency variance: Poorly trained workers; poor quality materials; faulty equipment; work interruptions; fixed labor and insufficient demand to fill capacity; inaccurate standards.



For variable overhead: Favorable spending variance: Decrease in supplier prices; less usage of lubricants or indirect materials than planned; inaccurate standards.



5.



Unfavorable efficiency variance: See comments under direct labor efficiency variance above.



Direct materials............... Direct labor..................... Variable overhead............ Total standard cost ..........



Standard Quantity or Hours 4.8 feet 2.0 hours 2.0 hours



Standard Price or Rate



$3.00 per foot $5.00 per hour $1.30 per hour



Standard Cost $14.40 10.00 2.60 $27.00
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Problem 10-26 (60 minutes)



1. Standard cost for March production: Materials.......................................................................... Direct labor...................................................................... Variable manufacturing overhead ...................................... Total standard cost (a) .....................................................



$16,800 10,500 4,200 $31,500



Number of backpacks produced (b)...................................



1,000



Standard cost of a single backpack (a) ÷ (b)....................



$31.50



2.



Standard cost of a single backpack (above) ....................... Deduct difference between standard and actual cost.......... Actual cost per backpack ..................................................



$31.50 0.15 $31.35



3.



Total standard cost of materials used during March (a) .... Number of backpacks produced during March (b)............ Standard materials cost per backpack (a) ÷ (b) ..............



$16,800 1,000 $16.80



Standard materials cost per backpack $16.80 per backpack = Standard materials cost per yard $6.00 per yard = 2.8 yards per backpack 4. Standard cost of material used .............. $16,800 Actual cost of material used .................. 15,000 Total variance ...................................... $ 1,800 F The price and quantity variances together equal the total variance. If the quantity variance is $1,200 U, then the price variance must be $3,000 F: Price variance ...................................... $ 3,000 F Quantity variance ................................. 1,200 U Total variance ...................................... $ 1,800 F
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Problem 10-26 (continued)



Alternative Solution: Actual Quantity Actual Quantity Standard Quantity of Input, at of Input, at Allowed for Output, Actual Price Standard Price at Standard Price (AQ × AP) (AQ × SP) (SQ × SP) 3,000 yards × 3,000 yards × 2,800 yards** × $5.00 per yard $6.00 per yard* $6.00 per yard* = $15,000* = $18,000 = $16,800* ↑ ↑ ↑ Price Variance, Quantity Variance, $3,000 F $1,200 U* Total Variance, $1,800 F * Given. ** 1,000 units × 2.8 yards per unit = 2,800 yards 5. The first step in computing the standard direct labor rate is to determine the standard direct labor-hours allowed for the month’s production. The standard direct labor-hours can be computed by working with the variable manufacturing overhead costs, since they are based on direct labor-hours worked: Standard variable manufacturing overhead cost for March (a) ... $4,200 Standard variable manufacturing overhead rate per direct laborhour (b).............................................................................. $3.00 Standard direct labor-hours for March (a) ÷ (b)........................ 1,400 Total standard direct labor cost for March $10,500 = Total standard direct labor-hours for March 1,400 DLHs =$7.50 per DLH
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Problem 10-26 (continued)



6. Before the labor variances can be computed, it is necessary to compute the actual direct labor cost for the month: Actual cost per backpack produced (part 2) .......... Number of backpacks produced........................... Total actual cost of production............................. Less: Actual cost of materials .............................. $15,000 Actual cost of variable manufacturing overhead ................................................ 3,600 Actual cost of direct labor ...................................



$ 31.35 × 1,000 $31,350 18,600 $12,750



With this information, the variances can be computed: Actual Hours of Input, at the Actual Rate (AH × AR)



Standard Hours Allowed for Output, at the Standard Rate (SH × SR)



Actual Hours of Input, at the Standard Rate (AH × SR) 1,500 hours* × $7.50 per hour = $11,250 $10,500* $12,750 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $1,500 U $750 U Total Variance, $2,250 U



*Given.
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Problem 10-26 (continued)



7.



Actual Hours of Input, at the Actual Rate (AH × AR)



Standard Hours Allowed for Output, at the Standard Rate (SH × SR)



Actual Hours of Input, at the Standard Rate (AH × SR) 1,500 hours* × $3.00 per hour* = $4,500 $4,200* $3,600* ↑ ↑ ↑ Spending Variance, Efficiency Variance, $900 F $300 U Total Variance, $600 F



*Given. 8.



Standard Quantity or Hours



Direct materials................. 2.8 yards1 Direct labor....................... 1.4 hours2 Variable manufacturing overhead ....................... 1.4 hours Total standard cost............



Standard Price or Rate



Standard Cost



$6 per yard $16.80 3 $7.50 per hour 10.50 $3 per hour



4.20 $31.50



1



From part 3. 1,400 standard hours (from part 5) ÷ 1,000 backpacks = 1.4 hours per backpack. 3 From part 5. 2
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Problem 10-27 (75 minutes)



1.



Actual Quantity Standard Quantity Actual Quantity of of Input, at Allowed for Output, Input, at Actual Price Standard Price at Standard Price (AQ × AP) (AQ × SP) (SQ × SP) 510,000 feet × 510,000 feet × 540,000 feet* × $3.20 per foot $3.00 per foot $3.00 per foot = $1,632,000 = $1,530,000 = $1,620,000 ↑ ↑ ↑ Price Variance, Quantity Variance, $102,000 U $90,000 F Total Variance, $12,000 U *30,000 units × 18 feet per unit = 540,000 feet Alternative Solution: Materials price variance = AQ (AP – SP) 510,000 feet ($3.20 per foot – $3.00 per foot) = $102,000 U Materials quantity variance = SP (AQ – SQ) $3 per foot (510,000 feet – 540,000 feet) = $90,000 F Yes, the decrease in waste is apparent because of the $90,000 favorable quantity variance. If the company wants to continue to compute the material price variance, then the standard price per foot should be changed to reflect current JIT purchase costs. The old standard price of $3.00 per foot is no longer relevant.
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Problem 10-27 (continued)



2.



Actual Hours of Actual Hours of Standard Hours Input, at the Input, at the Allowed for Output, Actual Rate Standard Rate at the Standard Rate (AH × AR) (AH × SR) (SH × SR) 90,000 hours × 90,000 hours × 75,000 hours* × $7.85 per hour $8.00 per hour $8.00 per hour = $706,500 = $720,000 = $600,000 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $13,500 F $120,000 U Total Variance, $106,500 U *30,000 units × 2.5 hours per unit = 75,000 hours Alternative Solution: Labor rate variance = AH (AR – SR) 90,000 hours ($7.85 per hour – $8.00 per hour) = $13,500 F Labor efficiency variance = SR (AH – SH) $8.00 per hour (90,000 hours – 75,000 hours) = $120,000 U
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Problem 10-27 (continued)



No, the labor efficiency variance is not appropriate as a measure of performance in this situation. The reasons are: • Labor is largely a fixed cost rather than a variable cost since the company maintains a stable workforce to operate its flow line. Thus, the variance is not an effective measure of efficiency. • In a JIT environment the goal is to produce only as needed to meet demand. This often conflicts with the goal of having high labor efficiency, which requires that labor be fully utilized producing output. If that output is not really demanded by customers, the result of fully utilizing labor is a buildup of excess work in process and finished goods inventories. This is anathema in a JIT environment. Unfortunately, the situation posed in the problem is a common one as companies switch from a traditional system to JIT, and sometimes JIT doesn’t work because of misplaced emphasis on efficiency variances. In a JIT setting, it is an interesting paradox that one of the “costs” of greater efficiency on the production line is greater “inefficiency” on the part of labor as it is occasionally idle or as it spends time at various tasks other than producing goods.
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Problem 10-27 (continued)



3.



Actual Hours of Input, at the Actual Rate (AH × AR)



Actual Hours of Standard Hours Input, at the Allowed for Output, Standard Rate at the Standard Rate (AH × SR) (SH × SR) 90,000 hours × 75,000 hours* × $2.80 per hour $2.80 per hour = $252,000 = $210,000 $207,000 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $45,000 F $42,000 U Total Variance, $3,000 F



*30,000 units × 2.5 hours per unit = 75,000 hours Alternative Solution: Variable overhead spending variance = AH × AR – AH × SR $207,000 – 90,000 hours × $2.80 per hour = $45,000 F Variable overhead efficiency variance = SR (AH – SH) $2.80 per hour (90,000 hours – 75,000 hours) = $42,000 U It is doubtful that a correlation still exists between direct labor and variable manufacturing overhead cost. Direct labor time is now largely a fixed cost. Variable manufacturing overhead, however, will tend to rise and fall with actual changes in production. If variable manufacturing overhead cost was indeed correlated with direct labor, then the actual variable manufacturing overhead cost for June should have been about $252,000 (90,000 hours × $2.80 per hour). But actual variable manufacturing overhead cost was far below this figure, as shown by the large favorable spending variance for the month. Indeed, the actual variable manufacturing overhead cost of $207,000 is very near the $210,000 standard cost allowed for the month’s output. Thus, it appears that as production has been cut back, variable manufacturing overhead cost has also decreased, even though direct labor time has remained quite stable.
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Problem 10-27 (continued)



4. a. and b.



Throughput time—hours: Processing time (x) ..................................... Inspection time........................................... Move time .................................................. Queue time ................................................ Total throughput time (y) ............................



April 2.6 1.3 1.9 8.2 14.0



Month May



June



2.5 0.9 1.4 5.2 10.0



2.4 0.1 0.6 1.9 5.0



Manufacturing cycle efficiency (MCE): Processing time (x) ÷ Throughput time (y) ... 18.6% 25. 0% 48.0% Note that the manufacturing cycle efficiency has improved dramatically over the last three months. This means that non-value-added time is being eliminated. 5. Under JIT the goal of the company is to produce to meet demand rather than to just fill labor time. Thus, the traditional labor variances are often unfavorable. Throughput time and MCE focus on all elements of manufacturing—not just labor time. These other elements, which are independent of labor time, are showing greater efficiency each month as the company eliminates non-value-added activities. Throughput time and MCE are more appropriate in this situation since they focus on those elements that are of greatest importance in a JIT environment. The labor efficiency variance has little or no significance in such an environment.
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Problem 10-28 (45 minutes)



1. Students’ answers may differ in some details from this solution. Financial



Weekly profit



+



Weekly sales



+



Customer Customer satisfaction with service



Internal Business Processes



Dining area cleanliness



+



Customer satisfaction with menu choices



+



Average time to take an order Learning and Growth



Percentage of dining room staff completing hospitality course



Average time to prepare an order



–



+



+



– Number of menu items



Percentage of kitchen staff completing cooking course



+



+
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Problem 10-28 (continued)



2. The hypotheses underlying the balanced scorecard are indicated by the arrows in the diagram. Reading from the bottom of the balanced scorecard, the hypotheses are: o If the percentage of dining room staff who complete the basic hospitality course increases, then the average time to take an order will decrease. o If the percentage of dining room staff who complete the basic hospitality course increases, then dining room cleanliness will improve. o If the percentage of kitchen staff who complete the basic cooking course increases, then the average time to prepare an order will decrease. o If the percentage of kitchen staff who complete the basic cooking course increases, then the number of menu items will increase. o If the dining room cleanliness improves, then customer satisfaction with service will increase. o If the average time to take an order decreases, then customer satisfaction with service will increase. o If the average time to prepare an order decreases, then customer satisfaction with service will increase. o If the number of menu items increases, then customer satisfaction with menu choices will increase. o If customer satisfaction with service increases, weekly sales will increase. o If customer satisfaction with menu choices increases, weekly sales will increase. o If sales increase, weekly profits for the Lodge will increase. Each of these hypotheses is questionable to some degree. For example, the items added to the menu may not appeal to customers. So even if the number of menu items increases, customer satisfaction with the menu choices may not increase. The fact that each of the hypotheses can be questioned does not, however, invalidate the balanced scorecard. If the scorecard is used correctly, management will be able to identify which, if any, of the hypotheses are incorrect. [See below.]
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Problem 10-28 (continued)



3. Management will be able to tell if a hypothesis is false if an improvement in a performance measure at the bottom of an arrow does not, in fact, lead to improvement in the performance measure at the tip of the arrow. For example, if the number of menu items is increased, but customer satisfaction with the menu choices does not increase, management will immediately know that something was wrong with that particular hypothesis.
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Problem 10-29 (45 minutes)



The answers below are not the only possible answers. Ingenious people can figure out many different ways of making performance look better even though it really isn’t. This is one of the reasons for a balanced scorecard. By having a number of different measures that ultimately are linked to overall financial goals, “gaming” the system is more difficult. 1. Speed-to-market can be improved by taking on less ambitious projects. Instead of working on major product innovations that require a great deal of time and effort, R&D may choose to work on small, incremental improvements in existing products. There is also a danger that in the rush to push products out the door, the products will be inadequately tested and developed. 2. Performance measures that are ratios or percentages present special dangers. A ratio can be increased either by increasing the numerator or by decreasing the denominator. Usually, the intention is to increase the numerator in the ratio, but a manager may react by decreasing the denominator instead. In this case (which actually happened), the managers pulled telephones out of the high-crime areas. This eliminated the problem for the managers, but was not what the CEO or the city officials had intended. They wanted the phones fixed, not eliminated. 3. In real life, the production manager simply added several weeks to the delivery cycle time. In other words, instead of promising to deliver an order in four weeks, the manager promised to deliver in six weeks. This increase in delivery cycle time did not, of course, please customers and drove some business away, but it dramatically improved the percentage of orders delivered on time.
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Problem 10-29 (continued)



4. As stated above, ratios can be improved by changing either the numerator or the denominator. Managers who are under pressure to increase the revenue per employee may find it easier to eliminate employees than to increase revenues. Of course, eliminating employees may reduce total revenues and total profits, but the revenue per employee will increase as long as the percentage decline in revenues is less than the percentage cut in number of employees. Suppose, for example, that a manager is responsible for business units with a total of 1,000 employees, $120 million in revenues, and profits of $2 million. Further suppose that a manager can eliminate one of these business units that has 200 employees, revenues of $10 million, and profits of $1.2 million.



Total revenue ................ Total employees............. Revenue per employee ... Total profits...................



Before eliminating After eliminating the business unit the business unit $120,000,000 1,000 $120,000 $2,000,000



$110,000,000 800 $137,500 $800,000



As these examples illustrate, performance measures should be selected with a great deal of care and managers should avoid placing too much emphasis on any one performance measure.
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Problem 10-30 (30 minutes)



1. a., b., and c.



Month Throughput time in days: Process time .................................... Inspection time................................ Move time ....................................... Queue time during production........... Total throughput time.......................



1



2



3



4



2.1 0.8 0.3 2.8 6.0



2.0 0.7 0.4 4.4 7.5



1.9 0.7 0.4 6.0 9.0



1.8 0.7 0.5 7.0 10.0



Manufacturing cycle efficiency (MCE): Process time ÷ Throughput time ....... 35.0% 26.7% 21.1% Delivery cycle time in days: Wait time to start of production......... 9.0 11.5 12.0 Throughput time .............................. 6.0 7.5 9.0 Total delivery cycle time.................... 15.0 19.0 21.0



18.0% 14.0 10.0 24.0



2. a. Areas where the company is improving:



Quality control. The number of defects has decreased by over 50% in



the last four months. Moreover, both warranty claims and customer complaints are down sharply. In short, overall quality appears to have significantly improved.



Material control. The purchase order lead time is only half of what it



was four months ago, which indicates that purchases are arriving in less time. This trend may be a result of the company’s move toward JIT purchasing.



Delivery performance. The process time has decreased from 2.1 days



to 1.8 days over the last four months.
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Problem 10-30 (continued)



b. Areas of deterioration:



Material control. Scrap as a percentage of total cost has tripled over the last four months.



Machine performance. Machine downtime has doubled over the last



four months. This may be a result of the greater setup time, or it may just reflect efforts to get the new equipment operating properly. Also note that use of the machines as a percentage of availability is declining rapidly. The use of the machines may be declining as a consequence of the shift to JIT. Machines may be utilized less because they are not being used to build excess inventories.



Delivery performance. All delivery performance measures are moving



in the wrong direction. Throughput time and delivery cycle time are both increasing, and the manufacturing cycle efficiency is decreasing. 3. a. and b.



Month Throughput time in days: Process time............................................ Inspection time........................................ Move time ............................................... Queue time during production .................. Total throughput time ..............................



5



6



1.8 0.7 0.5 0.0 3.0



1.8 0.0 0.5 0.0 2.3



Manufacturing cycle efficiency (MCE): Process time ÷ Throughput time ............... 60.0% 78.3% As non-value-added activities are eliminated, the manufacturing cycle efficiency improves. The goal, of course, is to have an efficiency of 100%. This is achieved when all non-value-added activities have been eliminated and process time equals throughput time.
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Problem 10-31 (45 minutes)



This problem is more difficult than it looks. Allow ample time for discussion. 1.



Actual Quantity Standard Quantity Actual Quantity of of Input, at Allowed for Output, Input, at Actual Price Standard Price at Standard Price (AQ × AP) (AQ × SP) (SQ × SP) 12,000 yards × 11,200 yards** × $4.00 per yard* $4.00 per yard* = $48,000 = $44,800 $45,600 ↑ ↑ ↑ Price Variance, Quantity Variance, $2,400 F $3,200 U Total Variance, $800 U * $22.40 ÷ 5.6 yards = $4.00 per yard ** 2,000 sets × 5.6 yards per set = 11,200 yards Alternative Solution: Materials price variance = AQ (AP – SP) 12,000 yards ($3.80 per yard* – $4.00 per yard) = $2,400 F *$45,600 ÷ 12,000 yards = $3.80 per yard Materials quantity variance = SP (AQ – SQ) $4.00 per yard (12,000 yards – 11,200 yards) = $3,200 U
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Problem 10-31 (continued)



2. Many students will miss parts 2 and 3 because they will try to use product costs as if they were hourly costs. Pay particular attention to the computation of the standard direct labor time per unit and the standard direct labor rate per hour. Actual Hours of Input, at the Actual Rate (AH × AR)



Actual Hours of Standard Hours Input, at the Allowed for Output, Standard Rate at the Standard Rate (AH × SR) (SH × SR) 2,800 hours × 3,000 hours** × $6.00 per hour* $6.00 per hour* = $16,800 = $18,000 $18,200 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $1,400 U $1,200 F Total Variance, $200 U



* 2,850 standard hours ÷ 1,900 sets = 1.5 standard hours per set, $9.00 standard cost per set ÷ 1.5 standard hours per set = $6.00 standard rate per hour. ** 2,000 sets × 1.5 standard hours per set = 3,000 standard hours. Alternative Solution: Labor rate variance = AH (AR – SR) 2,800 hours ($6.50 per hour* – $6.00 per hour) = $1,400 U *$18,200 ÷ 2,800 hours = $6.50 per hour Labor efficiency variance = SR (AH – SH) $6.00 per hour (2,800 hours – 3,000 hours) = $1,200 F
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Problem 10-31 (continued)



3.



Actual Hours of Input, at the Actual Rate (AH × AR)



Actual Hours of Standard Hours Input, at the Allowed for Output, Standard Rate at the Standard Rate (AH × SR) (SH × SR) 2,800 hours × 3,000 hours × $2.40 per hour* $2.40 per hour* = $6,720 = $7,200 $7,000 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $280 U $480 F Total Variance, $200 F



*$3.60 standard cost per set ÷ 1.5 standard hours per set = $2.40 standard rate per hour Alternative Solution: Variable overhead spending variance = AH (AR – SR) 2,800 hours ($2.50 per hour* – $2.40 per hour) = $280 U *$7,000 ÷ 2,800 hours = $2.50 per hour Variable overhead efficiency variance = SR (AH – SH) $2.40 per hour (2,800 hours – 3,000 hours) = $480 F
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Problem 10-32 (45 minutes)



1. Standard cost for a ten-gallon batch of raspberry sherbet. Direct material: Raspberries (7.5 quarts1 × $0.80 per quart)................ $6.00 Other ingredients (10 gallons × $0.45 per gallon) ....... 4.50 $10.50 Direct labor: Sorting (18 minutes2 ÷ 60 minutes per hour) × $9.00 per hour....................................................... 2.70 Blending (12 minutes ÷ 60 minutes per hour) × $9.00 per hour....................................................... 1.80 4.50 3 Packing (40 quarts × $0.38 per quart) ...................... 15.20 Standard cost per ten-gallon batch ............................... $30.20 1



6 quarts × (5 ÷ 4) = 7.5 quarts required to obtain 6 acceptable quarts. 3 minutes per quart × 6 quarts. 3 4 quarts per gallon × 10 gallons = 40 quarts. 2



2. a. In general, the purchasing manager is held responsible for unfavorable material price variances. Causes of these variances include the following: • Incorrect standards. • Failure to correctly forecast price increases. • Purchasing in nonstandard or uneconomical lots. • Failure to take available purchase discounts. • Failure to control transportation costs. • Purchasing from suppliers other than those offering the most favorable terms. However, failure to meet price standards may be caused by a rush of orders or changes in production schedules. In this case, the responsibility for unfavorable material price variances should rest with the sales manager or the manager of production planning. Variances may also be caused by external events that are uncontrollable, e.g., a strike at a supplier’s plant.
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Problem 10-32 (continued)



b. In general, the production manager or foreman is held responsible for unfavorable labor efficiency variances. Causes of these variances include the following: • Incorrect standards. • Poorly trained labor. • Substandard or inefficient equipment. • Inadequate supervision. • Machine breakdowns from poor maintenance. • Poorly motivated employees. • Fixed labor force with demand less than capacity. Failure to meet labor efficiency standards may also be caused by the use of inferior materials or poor production planning. In these cases, responsibility should rest with the purchasing manager or the manager of production planning. Variances may also be caused by external events that are uncontrollable, e.g., low unemployment leading to the inability to hire and retain skilled workers. (Unofficial CMA Solution, adapted)



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 10



627



Case 10-33 (60 minutes)



1. Student answers may differ concerning which category—learning and growth, internal business processes, customers, or financial—a particular performance measure belongs to.



Financial



Total profit



Average age of accounts receivable



Customer



Internal Business Processes



Learning and Growth



Customer satisfaction with accuracy of charge account bills Percentage of charge account bills containing errors



+



Written-off accounts receivable as a percentage of sales



−



−



+



−



Percentage of sales clerks trained to correctly enter data on charge account slips



Unsold inventory at end of season as a percentage of total cost of sales



−



Percentage of suppliers making just-in-time deliveries



+



+
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Case 10-33 (continued)



A number of the performance measures suggested by managers have not been included in the above balanced scorecard. The excluded performance measures may have an impact on total profit, but they are not linked in any obvious way with the two key problems that have been identified by management—accounts receivables and unsold inventory. If every performance measure that potentially impacts profit is included in a company’s balanced scorecard, it would become unwieldy and focus would be lost. 2. The results of operations can be exploited for information about the company’s strategy. Each link in the balanced scorecard should be regarded as a hypothesis of the form “If ..., then ...”. For example, the balanced scorecard on the previous page contains the hypothesis “If customers express greater satisfaction with the accuracy of their charge account bills, then the average age of accounts receivable will improve.” If customers in fact do express greater satisfaction with the accuracy of their charge account bills, but the average age of accounts receivable does not improve, this would have to be considered evidence that is inconsistent with the hypothesis. Management should try to figure out why the average age of receivables has not improved. (See the answer below for possible explanations.) The answer may suggest a shift in strategy. In general, the most important results are those that provide evidence inconsistent with the hypotheses embedded in the balanced scorecard. Such evidence suggests that the company’s strategy needs to be reexamined.
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Case 10-33 (continued)



3. a. This evidence is inconsistent with two of the hypotheses underlying the balanced scorecard. The first of these hypotheses is “If customers express greater satisfaction with the accuracy of their charge account bills, then the average age of accounts receivable will improve.” The second of these hypotheses is “If customers express greater satisfaction with the accuracy of their charge account bills, then there will be improvement in bad debts.” There are a number of possible explanations. Two possibilities are that the company’s collection efforts are ineffective and that the company’s credit reviews are not working properly. In other words, the problem may not be incorrect charge account bills at all. The problem may be that the procedures for collecting overdue accounts are not working properly. Or, the problem may be that the procedures for reviewing credit card applications let through too many poor credit risks. If so, this would suggest that efforts should be shifted from reducing charge account billing errors to improving the internal business processes dealing with collections and credit screening. And in that case, the balanced scorecard should be modified. b. This evidence is inconsistent with three hypotheses. The first of these is “If the average age of receivables declines, then profits will increase.” The second hypothesis is “If the written-off accounts receivable decrease as a percentage of sales, then profits will increase.” The third hypothesis is “If unsold inventory at the end of the season as a percentage of cost of sales declines, then profits will increase.” Again, there are a number of possible explanations for the lack of results consistent with the hypotheses. Managers may have decreased the average age of receivables by simply writing off old accounts earlier than was done previously. This would actually decrease reported profits in the short term. Bad debts as a percentage of sales could be decreased by drastically cutting back on extensions of credit to customers—perhaps even canceling some charge accounts. (Bad debts would be zero if there were no credit sales.) This would have the effect of reducing bad debts, but might irritate otherwise loyal credit customers and reduce sales and profits.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 630



Managerial Accounting, 11th Edition



Case 10-33 (continued)



The reduction in unsold inventories at the end of the season as a percentage of cost of sales could have occurred for a number of reasons that are not necessarily good for profits. For example, managers may have been too cautious about ordering goods to restock low inventories—creating stockouts and lost sales. Or, managers may have cut prices drastically on excess inventories in order to eliminate them before the end of the season. This may have reduced the willingness of customers to pay the store’s normal prices. Or, managers may have gotten rid of excess inventories by selling them to discounters before the end of the season.
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Case 10-34 (30 minutes)



This case may be difficult for some students to grasp since it requires looking at standard costs from an entirely different perspective. In this case, standard costs have been inappropriately used as a means to manipulate reported earnings rather than as a way to control costs. 1. Lansing has evidently set very loose standards in which the standard prices and standard quantities are far too high. This guarantees that favorable variances will ordinarily result from operations. If the standard costs are set artificially high, the standard cost of goods sold will be artificially high and thus the division’s net operating income will be depressed until the favorable variances are recognized. If Lansing saves the favorable variances, he can release just enough in the second and third quarters to show some improvement and then he can release all of the rest in the last quarter, creating the annual “Christmas present.” 2. Lansing should not be permitted to continue this practice for several reasons. First, it distorts the quarterly earnings for both the division and the company. The distortions of the division’s quarterly earnings are troubling because the manipulations may mask real signs of trouble. The distortions of the company’s quarterly earnings are troubling because they may mislead external users of the financial statements. Second, Lansing should not be rewarded for manipulating earnings. This sets a moral tone in the company that is likely to lead to even deeper trouble. Indeed, the permissive attitude of top management toward the manipulation of earnings may indicate the existence of other, even more serious, ethical problems in the company. Third, a clear message should be sent to division managers like Lansing that their job is to manage their operations, not their earnings. If they keep on top of operations and manage well, the earnings should take care of themselves.
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Case 10-34 (continued)



3. Stacy Cummins does not have any easy alternatives available. She has already taken the problem to the President, who was not interested. If she goes around the President to the Board of Directors, she will be putting herself in a politically difficult position with little likelihood that it will do much good if, in fact, the Board of Directors already knows what is going on. On the other hand, if she simply goes along, she will be violating the “Objectivity” standard of ethical conduct for management accountants. The Home Security Division’s manipulation of quarterly earnings does distort the entire company’s quarterly reports. And the Objectivity standard clearly stipulates that “management accountants have a responsibility to disclose fully all relevant information that could reasonably be expected to influence an intended user’s understanding of the reports, comments, and recommendations presented.” Apart from the ethical issue, there is also a very practical consideration. If Merced Home Products becomes embroiled in controversy concerning questionable accounting practices, Stacy Cummins will be viewed as a responsible party by outsiders and her career is likely to suffer dramatically and she may even face legal problems. We would suggest that Ms. Cummins quietly bring the manipulation of earnings to the attention of the audit committee of the Board of Directors, carefully laying out in a non-confrontational manner the problems created by Lansing’s practice of manipulating earnings. If the President and the Board of Directors are still not interested in dealing with the problem, she may reasonably conclude that the best alternative is to start looking for another job.
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Case 10-35 (90 minutes)



This is a very rigorous case; be sure that students understand variances and journal entries before it is assigned. 1. Standard cost of Material A used in production (a) .......... $5,760 Standard cost of Material A per batch (6 gallons × $8.00 per gallon) (b) ............................... $48 Number of batches produced last week (a) ÷ (b)............ 120 2. a. Standard cost of last week’s purchases (1,000 gallons × $8.00 per gallon)........................... $8,000 Deduct favorable price variance ................................. 300 Actual cost of last week’s purchases ........................... $7,700 Alternative Solution: Materials price variance = (AQ × AP) – (AQ × SP) (1,000 gallons × AP) – (1,000 gallons × $8.00 per gallon) = $300 F (1,000 gallons × AP) – $8,000 = –$300* (1,000 gallons × AP) = $7,700 *When used in the formula, a favorable variance is negative. b. The number of gallons of Material A used in production can be computed through analysis of the raw materials inventory account: Balance, Material A, 3/1 ........................................... Add purchases (1,000 gallons × $8.00 per gallon) ...... Total Material A available .......................................... Less balance, Material A, 3/7 .................................... Total Material A used (at standard cost).....................



$ 0 8,000 8,000 2,000 $6,000



Total cost of material A used $6,000 = = 750 gallons used Standard cost per gallon $8.00 per gallon
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Case 10-35 (continued)



c. Materials quantity variance = SP (AQ – SQ) $8.00 per gallon (750 gallons – 720 gallons*) = $240 U *120 batches × 6 gallons per batch = 720 gallons d. Raw materials (1,000 gallons × $8.00 per gallon) ...... 8,000 Materials price variance (1,000 gallons × $0.30 per gallon F) ................. 300 Accounts payable (1,000 gallons × $7.70 per gallon*) .................. 7,700 *$7,700 ÷ 1,000 gallons = $7.70 per gallon Work in process (720 gallons × $8.00 per gallon) ...... 5,760 Materials quantity variance (30 gallons U × $8.00 per gallon) .......................... 240 Raw materials (750 gallons × $8.00 per gallon)....................... 6,000 3. a. The standard cost per pound of Material B can be computed by analyzing the raw materials inventory account: Material B used in production ........................................ $2,500 Add balance, Material B, 3/7.......................................... 1,400 Total Material B available last week ................................ 3,900 Deduct balance, Material B, 3/1 ..................................... 700 Purchases of Material B (at standard cost) ...................... $3,200 Purchases of Material B $3,200 = = $4.00 per pound Number of pounds purchased 800 lbs. b. Material B drawn from inventory ...... $2,500 ÷ $4.00/pound = 625 pounds used Deduct unfavorable quantity variance ... 100 Standard cost of material used ........ $2,400 ÷ $4.00/pound = 600 pounds allowed
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Case 10-35 (continued)



Alternative solution for standard quantity: Materials quantity variance = (AQ × SP) – (SQ × SP) $2,500 – (SQ × $4.00 per pound) = $100 U $2,500 – $4 per pound × SQ = $100* $4 per pound × SQ = $2,400 SQ = 600 pounds *When used with the formula, an unfavorable variance is positive. c. 600 pounds ÷ 120 batches = 5 pounds per batch d. Total cost of purchases of materials (accounts payable) ......................................... $11,460 Less cost of Material A purchases (Part 2) ........... 7,700 Cost of Material B purchases .............................. $ 3,760 Materials price variance = (AQ × AP) – (AQ × SP) $3,760 – (800 pounds × $4.00 per pound) = $3,760 – $3,200 = $560 U e. Raw materials (800 pounds × $4.00 per pound) ......... 3,200 Materials price variance (800 pounds × $0.70 per pound U)......................... 560 Accounts payable (800 pounds × $4.70 per pound*) ..................... 3,760 *$3,760 ÷ 800 pounds = $4.70 per pound Work in process (600 pounds × $4.00 per pound)....... 2,400 Materials quantity variance (25 pounds U × $4.00 per pound)........................... 100 Raw materials (625 pounds × $4.00 per pound) .... 2,500



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 636



Managerial Accounting, 11th Edition



Case 10-35 (continued)



4. a.



Labor rate variance ($4,100) – (400 hours* × SR) $4,100 – 400 hours × SR 400 hours × SR SR



= = = = =



(AH × AR) – (AH × SR) $500 U $500** $3,600 $9.00 per hour



* 10 workers × 40 hours per worker = 400 hours ** When used with the formula, an unfavorable variance is positive. b. The standard hours per batch can be obtained by working through the standard cost card for Maxitol. Standard cost per batch (given) ................... Less standard materials cost: Material A standard cost (6 gallons × $8.00 per gallon) ................ $48.00 Material B standard cost (5 pounds × $4.00 per pound) ............... 20.00 Direct labor standard cost per batch.............



$99.50



68.00 $31.50



Direct labor standard cost per batch $31.50 per batch = Standard rate per direct labor-hour $9.00 per DLH = 3.5 DLHs per batch c. 120 batches × 3.5 hours per batch = 420 hours d. Labor efficiency variance = (AH × SR) – (SH × SR) (400 hours × $9.00 per hour) – (420 hours × $9.00 per hour) = $180 F e. Work in process (420 hours × $9.00 per hour) ........... 3,780 Labor rate variance (400 hours × $1.25 per hour U) ... 500 Labor efficiency variance (20 hours F × $9.00 per hour)........................... 180 Wages payable (400 hours × $10.25 per hour*) .... 4,100 *$4,100 ÷ 400 hours = $10.25 per hour
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Case 10-35 (continued)



5.



Standard Quantity or Hours



Standard Price or Rate



Material A ........................... 6 gal. $8.00 per gallon Material B ...........................5 pounds $4.00 per pound Direct labor .........................3.5 hours $9.00 per hour Standard cost per batch .......



Standard Cost $48.00 20.00 31.50 $99.50
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Case 10-36 (30 minutes)



1. Based on the conversation between Terry Travers and Sally Christensen, it seems likely that their motivation would be stifled by the variance reporting system at Aurora Manufacturing Company. Their behavior may include any of the following: • Suboptimization, a condition in which individual managers disregard major company goals and focus their attention solely on their own division’s activities. • Frustration from untimely reports and formats that are not useful in their daily activities. 2. a. The benefits that can be derived by both the company and its employees from a properly implemented variance reporting system include the following: • Variance analysis can provide standards and measures for incentive and performance evaluation programs. • Variance reporting can emphasize teamwork and interdepartmental dependence. • Timely reporting provides useful feedback, helps to identify problems, and aids in solving these problems. Responsibility can be assigned for the resolution of problems. b. Aurora Manufacturing Company could improve its variance reporting system, so as to increase employee motivation, by implementing the following: • Introduce a flexible budgeting system that relates actual expenditures to actual levels of production on a monthly basis. In addition, the budgeting process should be participative rather than imposed. • Only those costs that are controllable by managers should be included in the variance analysis. • Distribute reports on a timelier basis to allow quick resolution of problems. • Reports should be stated in terms that are most understandable to the users, i.e., units of output, hours, etc. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 10
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Group Exercise 10-37



The answers to the questions in this group exercise will depend on the particular auto repair company that is investigated.
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Group Exercise 10-38



The answers to the questions in this group exercise will depend on the particular company that is investigated.
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Chapter 11 Flexible Budgets and Overhead Analysis Solutions to Questions 11-1 A static budget is a budget prepared for a single level of activity that remains unchanged even if the activity level subsequently changes. 11-2 A flexible budget can be adjusted to reflect any level of activity. By contrast, a static budget is prepared for a single level of activity and is not subsequently adjusted. 11-3 Criteria for choosing an activity base: 1. The activity base and overhead cost should be causally related. 2. The activity base should not be expressed in dollars. 3. The activity base should be simple and easy to understand.



11-7 The overhead efficiency variance does not really measure efficiency in the use of overhead. It actually measures efficiency in the use of the base underlying the flexible budget. This base could be direct labor-hours, machinehours, or some other measure of activity. 11-8 A flexible budget provides the cost and activity data needed to compute the predetermined overhead rate, which is used in product costing. 11-9 The denominator level of activity is the denominator in the predetermined overhead rate.



11-4 If the flexible budget is based on actual hours worked, then only a spending variance will be produced on the performance report. Both a spending and an efficiency variance will be produced if the flexible budget is based on both actual hours and standard hours.



11-10 A normal costing system was used in Chapter 3, whereas in Chapter 11 a standard cost system is used. Standard costing ensures that the same amount of overhead is applied to a product regardless of the actual amount of the application base (such as machine-hours or direct labor-hours) that is used during a period.



11-5 Standard hours allowed means the time that should have been taken to complete the actual output of the period.



11-11 In a standard cost system both a budget variance and a volume variance are computed for fixed manufacturing overhead cost.



11-6 The materials price variance consists entirely of differences in price paid from standard. The variable overhead spending variance consists of two elements. One element is like a price variance and results from differences between actual and standard prices for variable overhead inputs. The other element is like a quantity variance and results from differences between the amount of variable overhead inputs that should have been used and the amounts that were actually used. Ordinarily these two elements are not separated.



11-12 The fixed overhead budget variance is the difference between total budgeted fixed overhead cost and the total amount of fixed overhead cost incurred. If actual costs exceed budgeted costs, the variance is labeled unfavorable. 11-13 The volume variance is favorable when the activity level for a period, at standard, is greater than the denominator activity level. Conversely, if the activity level, at standard, is less than the denominator level of activity, the volume variance is unfavorable. The variance does not measure deviations in spending. It
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measures deviations in actual activity from the denominator level of activity. 11-14 If fixed costs are expressed on a per unit basis, managers may be misled into thinking that they are really variable. This can lead to faulty predictions concerning cost behavior and to bad decisions and erroneous performance evaluations.



11-15 Under- or overapplied overhead can be factored into variable overhead spending and efficiency variances and the fixed overhead budget and volume variances. 11-16 The total of the overhead variances would be favorable, since overapplied overhead is equivalent to a favorable variance.
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Exercise 11-1 (15 minutes) Emory Corporation Flexible Budget



Variable costs: Utilities........................ Indirect labor............... Supplies ...................... Maintenance ................ Total variable cost........... Fixed costs: Indirect labor............... Maintenance ................ Depreciation ................ Total fixed cost............... Total overhead cost ........



Cost Formula (per MH) $0.30 1.40 0.20 0.10 $2.00



Machine-Hours 15,000 20,000 25,000 $



4,500 $ 6,000 $ 7,500 21,000 28,000 35,000 3,000 4,000 5,000 1,500 2,000 2,500 30,000 40,000 50,000 52,000 18,000 90,000 160,000



52,000 18,000 90,000 160,000



52,000 18,000 90,000 160,000



$190,000 $200,000 $210,000
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Exercise 11-2 (15 minutes) 1.



Orcas Boat Charter Service Flexible Budget Performance Report For the Month Ended July 31 Cost Formula (per charter)



Actual Costs Incurred for 160 Charters



Budget Based on 160 Charters



$ 60.50 35.25 15.75 $111.50



$ 9,440 5,980 2,670 18,090



$ 9,680 5,640 2,520 17,840



$ 240 340 150 250



F U U U



Fixed overhead costs: Salaries and wages .............. Depreciation ........................ Utilities................................ Moorage.............................. Total fixed overhead costs ........



9,200 12,800 835 5,360 28,195



9,150 12,100 860 4,980 27,090



50 700 25 380 1,105



U U F U U



Total overhead costs ................



$46,285



$44,930



Variable overhead costs: Cleaning.............................. Maintenance ........................ Port fees ............................. Total variable overhead costs ....



Variance



$1,355 U



2. The addition of a new boat to the charter fleet apparently increased depreciation and moorage charges for the month above what had been anticipated. (A new boat adds to depreciation charges and a new boat needs to be moored, hence the higher moorage charges.) These two items are responsible for most of the $1,355 unfavorable total variance for the month.
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Exercise 11-3 (15 minutes) Yung Corporation Variable Overhead Performance Report For the Year Ended December 31 Budgeted direct labor-hours ................................ Actual direct labor-hours ..................................... Standard direct labor-hours allowed .....................



Overhead Costs



Indirect labor ............... Supplies....................... Electricity ..................... Total variable overhead cost ..................



38,000 34,000 35,000



Actual Costs Budget Cost Incurred Based on Formula 34,000 DLHs 34,000 DLHs Spending (per DLH) (AH × AR) (AH × SR) Variance $0.60 0.10 0.05



$21,200 3,200 1,600



$20,400 3,400 1,700



$800 U 200 F 100 F



$0.75



$26,000



$25,500



$500 U
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Exercise 11-4 (20 minutes) Yung Corporation Variable Overhead Performance Report For the Year Ended December 31 Budgeted direct labor-hours ............................ Actual direct labor-hours................................. Standard direct labor-hours allowed.................



Overhead Costs



Indirect labor .............. Supplies ..................... Electricity.................... Total variable overhead cost .................



38,000 34,000 35,000



(1) Actual (2) (3) Budget Budget Costs (4) Incurred Based on Based on Cost 34,000 34,000 35,000 Total Spending Efficiency DLHs DLHs Formula Variance Variance Variance DLHs (per DLH) (AH × AR) (AH × SR) (SH × SR) (1)-(3) (1)-(2) (2)-(3) $0.60 0.10 0.05



$21,200 3,200 1,600



$20,400 3,400 1,700



$21,000 3,500 1,750



$200 U 300 F 150 F



$800 U 200 F 100 F



$600 F 100 F 50 F



$0.75



$26,000



$25,500



$26,250



$250 F



$500 U



$750 F
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Exercise 11-5 (15 minutes) 1. The total overhead cost at the denominator level of activity must be determined before the predetermined overhead rate can be computed. Total fixed overhead cost per year .................................. $250,000 Total variable overhead cost ($2 per DLH × 40,000 DLHs)........................................ 80,000 Total overhead cost at the denominator level of activity .... $330,000



Predetermined = Overhead at the denominator level of activity overhead rate Denominator level of activity =



$330,000 =$8.25 per DLH 40,000 DLHs



2. Standard direct labor-hours allowed for the actual output (a)............................. 38,000 DLHs Predetermined overhead rate (b) ............. $8.25 per DLH Overhead applied (a) × (b)...................... $313,500
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Exercise 11-6 (15 minutes)



1.



2.



Fixed overhead Fixed portion of the = predetermined overhead rate Denominator level of activity $250,000 = 25,000 DLHs = $10.00 per DLH Budget = Actual fixed - Budgeted fixed variance overhead cost overhead cost = $254,000 - $250,000 = $4,000 U



Fixed portion of Volume = the predetermined× Denominator - Standard hours variance hours allowed overhead rate



(



)



= $10.00 per DLH (25,000 DLHs - 26,000 DLHs) = $10,000 F
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Exercise 11-7 (15 minutes)



Note: With the exception of the number of cars, all amounts below are in Swiss francs. Lavage Rapide Flexible Budget For the Month Ended August 31



Overhead Costs



Variable overhead costs: Cleaning supplies ......................... Electricity ................................... Maintenance ................................ Total variable overhead cost............



Cost Formula Activity (cars) (per car) 8,000 9,000 10,000 0.80 0.30 0.20 1.30



6,400 7,200 8,000 2,400 2,700 3,000 1,600 1,800 2,000 10,400 11,700 13,000



Fixed overhead costs: Operator wages ........................... Depreciation ................................ Rent............................................ Total fixed overhead cost ................



9,000 9,000 9,000 6,000 6,000 6,000 8,000 8,000 8,000 23,000 23,000 23,000



Total overhead cost ........................



33,400 34,700 36,000
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Exercise 11-8 (10 minutes)



Lavage Rapide Static Budget For the Month Ended August 31 Budgeted number of cars ..........................



8,800



Budgeted variable overhead costs: Cleaning supplies (@ 0.80 SFr per car) .... Electricity (@ 0.30 SFr per car) ............... Maintenance (@ 0.20 SFr per car) ........... Total variable overhead cost......................



7,040 SFr 2,640 1,760 11,440



Budgeted fixed overhead costs: Operator wages .................................... Depreciation ......................................... Rent...................................................... Total fixed overhead cost ..........................



9,000 6,000 8,000 23,000



Total budgeted overhead cost ...................



34,440 SFr
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Exercise 11-9 (15 minutes)



Note: With the exception of the number of cars, all amounts below are in Swiss francs. Lavage Rapide Flexible Budget Performance Report For the Month Ended August 31 Budgeted number of cars ............. 8,800 Actual number of cars.................. 8,900



Overhead Costs



Variable overhead costs: Cleaning supplies .................... Electricity ............................... Maintenance ........................... Total variable overhead cost.......



Actual Budget Costs Cost Incurred Based on Formula for 8,900 8,900 Cars Variance (per car) Cars 0.80 0.30 0.20 1.30



7,080 2,460 1,550 11,090



7,120 2,670 1,780 11,570



40 210 230 480



F F F F



Fixed overhead costs: Operator wages ...................... Depreciation ........................... Rent....................................... Total fixed overhead cost ...........



9,100 7,000 8,000 24,100



9,000 6,000 8,000 23,000



100 U 1,000 U 0 1,100 U



Total overhead cost ...................



35,190



34,570



620 U



Students may question the variances for fixed costs. Operator wages can differ from what was budgeted for a variety of reasons including an unanticipated increase in the wage rate; changes in the mix of workers between those earning lower and higher wages; changes in the number of operators on duty; and overtime. Depreciation may have increased because of the acquisition of new equipment or because of a loss on equipment that must be scrapped—perhaps due to poor maintenance. (This assumes that the loss flows through the depreciation account on the performance report.)
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Exercise 11-10 (20 minutes)



1.



Murray Company Variable Overhead Performance Report Budgeted machine-hours ............. 12,000 Actual machine-hours worked....... 11,500



Variable overhead costs: Supplies ...................... Maintenance................ Utilities ....................... Rework time................ Total variable overhead cost .................



Actual Budget 11,500 hours 11,500 hours



Spending Variance



$ 2,400 8,000 1,100 5,300



$ 2,300 9,200 1,150 4,600



$ 100 1,200 50 700



U F F U



$16,800



$17,250



$ 450 F



2. Favorable variances can be as much a matter of concern as unfavorable variances. In particular, the favorable maintenance variance should be investigated. Is scheduled preventative maintenance being carried out? In terms of percentage deviation from budgeted allowances, the rework time variance is even more significant (equal to 15% of the budget allowance). This unfavorable rework time variance may be a result of poor maintenance of machines. Some may say that if the two variances are related, then the trade-off is a good one, since the savings in maintenance cost is greater than the added cost of rework time. But this is shortsighted reasoning. Poor maintenance can reduce the life of equipment, as well as decrease overall output, thereby costing far more in the long run than any short-run savings.
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Exercise 11-11 (15 minutes)



Columbia National Bank Check Clearing Office Variable Overhead Performance Report For the Month Ended September 30 Budgeted labor-hours ................................................................................ Actual labor-hours ..................................................................................... Standard labor-hours allowed for the actual number of checks processed ......



Overhead Costs



Variable overhead costs: Office supplies................ Staff coffee lounge ......... Indirect labor ................. Total variable overhead cost ............................



3,080 3,100 3,200



(3) (2) (1) Actual Budget Breakdown of the Budget Costs Total Variance Incurred Based on Based on 3,200 3,100 for 3,100 Cost Total Spending Efficiency LaborLaborLaborFormula Hours Variance Variance Variance Hours (per labor- Hours hour) (AH × AR) (AH × SR) (SH × SR) (1) – (3) (1) – (2) (2) – (3) $0.10 0.20 0.90



$ 365 520 2,710



$ 310 620 2,790



$ 320 640 2,880



$ 45 U 120 F 170 F



$ 55 U 100 F 80 F



$ 10 F 20 F 90 F



$1.20



$3,595



$3,720



$3,840



$245 F



$125 F



$120 F
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Exercise 11-12 (15 minutes)



1.



Total overhead from the flexible Predetermined = budget at the denominator activity overhead rate Denominator activity =



$225,000 30,000 DLHs



=$7.50 per DLH Variable element: $57,000 ÷ 30,000 DLHs = $1.90 per DLH Fixed element: $168,000 ÷ 30,000 DLHs = $5.60 per DLH 2. Direct materials, 2.5 yards @ $8.60 per yard ........... $21.50 Direct labor, 3 DLHs* @ $12.00 per DLH ................. 36.00 Variable overhead, 3 DLHs @ $1.90 per DLH ........... 5.70 Fixed overhead, 3 DLHs @ $5.60 per DLH............... 16.80 Total standard cost per unit ................................... $80.00 *30,000 DLHs ÷ 10,000 units = 3 DLHs per unit.
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Exercise 11-13 (15 minutes)



1. 9,500 units × 4 hours per unit = 38,000 hours. 2. and 3. Actual Fixed Overhead Cost $198,700* ↑



Budgeted Fixed Overhead Cost $200,000 ↑



Budget Variance, $1,300 F



Fixed Overhead Cost Applied to Work in Process 38,000 hours × $5 per hour* = $190,000 ↑ Volume Variance, $10,000 U*



*Given. 4.



Budgeted fixed overhead cost Fixed element of the = predetermined overhead rate Denominator activity =



$200,000 Denominator activity



= $5 per hour Therefore, the denominator activity is: $200,000 ÷ $5 per hour = 40,000 hours.
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Exercise 11-14 (20 minutes)



1.



Total rate:



$480,000 = $8 per MH 60,000 MHs



Variable rate:



$180,000 = $3 per MH 60,000 MHs



Fixed rate:



$300,000 = $5 per MH 60,000 MHs



2. The standard hours per unit of product are: 60,000 hours ÷ 40,000 units = 1.5 hours per unit Given this figure, the standard hours allowed for the actual production would be: 42,000 units × 1.5 hours per unit = 63,000 standard hours allowed. 3. Variable overhead spending variance: Variable overhead spending variance = (AH × AR) – (AH × SR) ($185,600) – (64,000 hours × $3 per hour) = $6,400 F Variable overhead efficiency variance: Variable overhead efficiency variance = SR (AH – SH) $3 per hour (64,000 hours – 63,000 hours) = $3,000 U The fixed overhead variances would be as follows: Actual Fixed Overhead Cost $302,400 ↑



Fixed Overhead Cost Applied to Work in Process 63,000 hours × $5 per hour = $315,000 ↑ Volume Variance, $15,000 F



Budgeted Fixed Overhead Cost $300,000*



Budget Variance, $2,400 U



↑



*As originally budgeted. This figure can be expressed as: 60,000 denominator hours × $5 per hour = $300,000.
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Exercise 11-14 (continued)



Alternative approach to the budget variance: Budget = Actual fixed - Budgeted fixed variance overhead cost overhead cost = $302,400 - $300,000 = $2,400 U Alternative approach to the volume variance:



Fixed portion of ⎛ Standard⎞ Volume = the predetermined ⎜⎜Denominator - hours ⎟⎟ ⎟⎟ ⎜ Variance hours overhead rate ⎜⎜⎝ allowed ⎠⎟ = $5 per hour (60,000 hours - 63,000 hours) = $15,000 F
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Exercise 11-15 (15 minutes)



1. 14,000 units produced × 3 MHs per unit = 42,000 MHs 2. Actual fixed overhead costs incurred.......... $267,000 Add: Favorable budget variance................. 3,000 Budgeted fixed overhead cost ................... $270,000 Budgeted fixed overhead cost Fixed element of the = predetermined overhead rate Denominator activity



$270,000 45,000 MHs



=



= $6 per MH 3.



Fixed portion of ⎛ Standard⎞ Volume = the predetermined ⎜⎜Denominator - hours ⎟⎟ ⎟⎟ ⎜ Variance hours overhead rate ⎜⎜⎝ allowed ⎠⎟ = $6 per MH (45,000 MHs - 42,000 MHs) = $18,000 U Alternative solution to parts 1-3: Actual Fixed Overhead Cost $267,000* ↑



Budgeted Fixed Overhead Cost 1 $270,000



Budget Variance, $3,000 F*



↑



Fixed Overhead Cost Applied to Work in Process 3 42,000 MHs2 × $6 per MH = $252,000 ↑ Volume Variance, $18,000 U



1



$267,000 + $3,000 = $270,000.



2



14,000 units × 3 MHs per unit = 42,000 MHs



3



$270,000 ÷ 45,000 denominator MHs = $6 per MH



*Given.
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Exercise 11-16 (10 minutes)



Company A: This company has a favorable volume variance since the standard hours allowed for the actual production are greater than the denominator hours. Company B: This company has an unfavorable volume variance since the standard hours allowed for the actual production are less than the denominator hours. Company C: This company has no volume variance since the standard hours allowed for the actual production and the denominator hours are the same.
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Problem 11-17 (30 minutes)



1. The cost formulas in the flexible budget below report were obtained by dividing the costs on the static budget in the problem statement by the budgeted level of activity (500 liters). The fixed costs are carried over from the static budget. St. Lucia Blood Bank Flexible Budget Performance Report For the Month Ended September 30 Budgeted activity (in liters) ............... Actual activity (in liters) ....................



Costs



Variable costs: Medical supplies .............. Lab tests......................... Refreshments for donors.. Administrative supplies .... Total variable cost..............



500 620



Actual Cost Costs Budget Formula Incurred Based on 620 (per for 620 liter) Liters Liters $15.00 12.00 2.00 0.50 $29.50



Variance



$ 9,350 6,180 1,340 400 17,270



$ 9,300 7,440 1,240 310 18,290



$ 50 U 1,260 F 100 U 90 U 1,020 F



Fixed costs: Staff salaries ................... Equipment depreciation ... Rent ............................... Utilities ........................... Total fixed cost ..................



10,000 2,800 1,000 570 14,370



10,000 2,500 1,000 500 14,000



0 300 U 0 70 U 370 U



Total cost ..........................



$31,640



$32,290



$ 650 F
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Problem 11-17 (continued)



2. The overall variance is favorable and none of the unfavorable variances is particularly large. Nevertheless, the large favorable variance for lab tests is worrisome. Perhaps the blood bank has not been doing all of the lab tests for HIV, hepatitis, and other blood-transmittable diseases that it should be doing. This is well worth investigating; favorable variances may warrant attention as much as unfavorable variances. Some may wonder why depreciation has a variance. Fixed costs can change; they just don’t vary with the level of activity. Depreciation may have increased because of the acquisition of new equipment or because of a loss on equipment that must be scrapped. (This assumes that the loss flows through the depreciation account on the performance report.)
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Problem 11-18 (45 minutes)



1. Direct materials price and quantity variances: Materials price variance = AQ (AP – SP) 64,000 feet ($8.55 per foot – $8.45 per foot) = $6,400 U Materials quantity variance = SP (AQ – SQ) $8.45 per foot (64,000 feet – 60,000 feet*) = $33,800 U *30,000 units × 2 feet per unit = 60,000 feet 2. Direct labor rate and efficiency variances: Labor rate variance = AH (AR – SR) 43,500 DLHs ($15.80 per DLH – $16.00 per DLH) = $8,700 F Labor efficiency variance = SR (AH – SH) $16.00 per DLH (43,500 DLHs – 42,000 DLHs*) = $24,000 U *30,000 units × 1.4 DLHs per unit = 42,000 DLHs 3. a. Variable overhead spending and efficiency variances: Actual Hours of Input, at the Actual Rate (AH × AR) $108,000



Actual Hours of Standard Hours Input, at the Allowed for Output, Standard Rate at the Standard Rate (AH × SR) (SH × SR) 42,000 DLHs 43,500 DLHs × $2.50 per DLH × $2.50 per DLH = $108,750 = $105,000 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $750 F $3,750 U



Alternative solution: Variable overhead spending variance = (AH × AR) – (AH × SR) ($108,000) – (43,500 DLHs × $2.50 per DLH) = $750 F Variable overhead efficiency variance = SR (AH – SH) $2.50 per DLH (43,500 DLHs – 42,000 DLHs) = $3,750 U
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Problem 11-18 (continued)



b. Fixed overhead budget and volume variances: Actual Fixed Overhead Cost $211,800 ↑



Budgeted Fixed Overhead Cost $210,000*



Budget Variance, $1,800 U



↑



Fixed Overhead Cost Applied to Work in Process 42,000 DLHs × $6 per DLH = $252,000 ↑ Volume Variance, $42,000 F



*As originally budgeted. This figure can also be expressed as: 35,000 denominator DLHs × $6 per DLH = $210,000. Alternative solution: Budget variance: Budget = Actual fixed - Budgeted fixed variance overhead cost overhead cost = $211,800 - $210,000 = $1,800 U Volume variance: Fixed portion of ⎛ Standard⎞ Volume = the predetermined ⎜⎜Denominator - hours ⎟⎟ ⎟⎟ ⎜⎜ Variance hours ⎜ overhead rate ⎝ allowed ⎠⎟ = $6.00 per DLH (35,000 DLHs - 42,000 DLHs) = $42,000 F
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Problem 11-18 (continued)



4. The total of the variances would be: Direct materials variances: Price variance ..................................................... $ 6,400 U Quantity variance................................................ 33,800 U Direct labor variances: Rate variance ..................................................... 8,700 F Efficiency variance .............................................. 24,000 U Variable manufacturing overhead variances: Spending variance .............................................. 750 F Efficiency variance .............................................. 3,750 U Fixed manufacturing overhead variances: Budget variance.................................................. 1,800 U Volume variance ................................................. 42,000 F Total variance........................................................ $18,300 U Note that the total of the variances agrees with the $18,300 variance mentioned by the president. It appears that not everyone should be given a bonus for good cost control. The materials quantity variance and the labor efficiency variance are 6.7% and 3.6%, respectively, of the standard cost allowed and thus would warrant investigation. The company’s large unfavorable variances (for materials quantity and labor efficiency) do not show up more clearly because they are offset for the most part by the favorable volume variance. This favorable volume variance is a result of the company operating at an activity level that is well above the denominator activity level used to set predetermined overhead rates. (The company operated at an activity level of 42,000 standard hours; the denominator activity level set at the beginning of the year was 35,000 hours.) As a result of the large favorable volume variance, the unfavorable quantity and efficiency variances have been concealed in a small “net” figure. The large favorable volume variance may have been achieved by building up inventories.
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Problem 11-19 (30 minutes)



1. Direct materials, 3 yards at $4.40 per yard ............................... $13.20 Direct labor, 1 DLH at $12.00 per DLH ..................................... 12.00 Variable manufacturing overhead, 1 DLH at $5.00 per DLH*...... 5.00 Fixed manufacturing overhead, 1 DLH at $11.80 per DLH** ...... 11.80 Standard cost per unit ............................................................ $42.00 * $25,000 ÷ 5,000 DLHs = $5.00 per DLH. ** $59,000 ÷ 5,000 DLHs = $11.80 per DLH. 2. Materials variances: Materials price variance = AQ (AP – SP) 24,000 yards ($4.80 per yard – $4.40 per yard) = $9,600 U Materials quantity variance = SP (AQ – SQ) $4.40 per yard (18,500 yards – 18,000 yards*) = $2,200 U *6,000 units × 3 yards per unit = 18,000 yards Labor variances: Labor rate variance = AH (AR – SR) 5,800 DLHs ($13.00 per DLH – $12.00 per DLH) = $5,800 U Labor efficiency variance = SR (AH – SH) $12.00 per DLH (5,800 DLHs – 6,000 DLHs*) = $2,400 F *6,000 units × 1 DLH per unit = 6,000 DLHs
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Problem 11-19 (continued)



3. Variable overhead variances: Standard DLHs Actual DLHs of Allowed for Output, Input, at the at the Standard Rate Standard Rate (AH × SR) (SH × SR) 6,000 DLHs 5,800 DLHs × $5.00 per DLH × $5.00 per DLH = $29,000 = $30,000 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $580 U $1,000 F Total Variance, $420 F



Actual DLHs of Input, at the Actual Rate (AH × AR) $29,580



Alternative solution for the variable overhead variances: Variable overhead spending variance = (AH × AR) – (AH × SR) ($29,580) – (5,800 DLHs × $5.00 per DLH) = $580 U Variable overhead efficiency variance = SR (AH – SH) $5.00 per DLH (5,800 DLHs – 6,000 DLHs) = $1,000 F Fixed overhead variances: Fixed Overhead Cost Applied to Budgeted Fixed Actual Fixed Work in Process Overhead Cost Overhead Cost $60,400 $59,000 6,000 DLHs × $11.80 per DLH = $70,800 ↑ ↑ ↑ Budget Variance, Volume Variance, $1,400 U $11,800 F
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Problem 11-19 (continued)



Alternative approach to the budget variance:



Budget = Actual fixed - Budgeted fixed variance overhead cost overhead cost = $60,400 - $59,000 = $1,400 U Alternative approach to the volume variance: Fixed portion of ⎛ Standard⎞ Volume = the predetermined ⎜⎜Denominator - hours ⎟⎟ ⎟⎟ ⎜ Variance hours overhead rate ⎜⎜⎝ allowed ⎠⎟ = $11.80 per DLH (5,000 DLHs - 6,000 DLHs) = $11,800 F



4. The choice of a denominator activity level affects standard unit costs in that the higher the denominator activity level chosen, the lower standard unit costs will be. The reason is that the fixed portion of overhead costs is spread over more units as the denominator activity rises. The volume variance cannot be controlled by controlling spending. The volume variance simply reflects whether actual activity was greater than or less than the denominator activity. Thus, the volume variance is controllable only through activity.
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Problem 11-20 (30 minutes)



1. The reports as presently prepared are of little use to the company. The problem is that the company is using a static budget to compare budgeted performance at one level of activity to actual performance at another level of activity. Although the reports do a good job of showing whether or not the budgeted level of activity was attained, they do not tell whether costs were controlled for the activity level that was actually worked during the period. 2. The company should use a flexible budget approach to evaluate control over costs. Under the flexible budget approach, the actual costs incurred during the quarter in working 35,000 machine-hours should be compared to budgeted costs at that activity level. 3.



Westmont Company Overhead Performance Report—Assembly Department For the Quarter Ended March 31 Budgeted machine-hours ......... 40,000 Actual machine-hours .............. 35,000



Variable costs: Indirect materials......... Rework time ................ Utilities........................ Machine setup ............. Total variable cost........... Fixed costs: Maintenance ................ Inspection ................... Total fixed cost............... Total overhead cost ........



Cost Formula (per MH) $0.80 0.20 1.40 0.30 $2.70



Actual 35,000 hours



Budget 35,000 hours



Spending or Budget Variance



$ 29,700 $ 28,000 $1,700 U 7,900 7,000 900 U 51,800 49,000 2,800 U 11,600 10,500 1,100 U 101,000 94,500 6,500 U 79,200 60,000 139,200



80,000 60,000 140,000



800 F 0 800 F



$240,200 $234,500 $5,700 U
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Problem 11-21 (45 minutes)



1.



Total rate:



PZ297,500 = PZ8.50 per hour 35,000 hours



Variable rate:



PZ87,500 = PZ2.50 per hour 35,000 hours



Fixed rate:



PZ210,000 = PZ6.00 per hour 35,000 hours



2. 32,000 standard hours × PZ8.50 per hour = PZ272,000. 3. Variable overhead variances: Standard Hours Actual Hours of Input, Allowed for Output, at the Standard Rate at the Standard Rate (AH × SR) (SH × SR) 30,000 hours × 32,000 hours × PZ2.50 per hour PZ2.50 per hour = PZ75,000 = PZ80,000 ↑ ↑ ↑ Spending Variance, Efficiency Variance, PZ3,000 U PZ5,000 F



Actual Hours of Input, at the Actual Rate (AH × AR) PZ78,000



Alternative solution: Variable overhead spending variance = (AH × AR) – (AH × SR) (PZ78,000) – (30,000 hours × PZ2.50 per hour) = PZ3,000 U Variable overhead efficiency variance = SR (AH – SH) PZ2.50 per hour (30,000 hours – 32,000 hours) = PZ5,000 F
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Problem 11-21 (continued)



Fixed overhead variances: Actual Fixed Overhead Cost PZ209,400 ↑



Budgeted Fixed Overhead Cost PZ210,000



Budget Variance, PZ600 F



↑



Fixed Overhead Cost Applied to Work in Process 32,000 hours × PZ6 per hour = PZ192,000 ↑ Volume Variance, PZ18,000 U



Alternative solution: Budget variance:



Budget = Actual fixed - Budgeted fixed variance overhead cost overhead cost = PZ209,400 - PZ210,000 = PZ600 F Volume variance: Fixed portion of ⎛ Standard⎞ Volume = the predetermined ⎜⎜Denominator - hours ⎟⎟ ⎟⎟ ⎜ Variance hours overhead rate ⎜⎜⎝ allowed ⎠⎟ = PZ6.00 per hour (35,000 hours - 32,000 hours) = PZ18,000 U



Verification: Variable overhead: Spending variance ................ PZ 3,000 Efficiency variance ............... 5,000 Fixed overhead: Budget variance ................... 600 Volume variance................... 18,000 Underapplied overhead ........... PZ15,400



U F F U U
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Problem 11-21 (continued)



4. Variable overhead



Spending variance: This variance includes both price and quantity elements. The overhead spending variance reflects differences between actual and standard prices for variable overhead items. It also reflects differences between the amounts of variable overhead inputs that were actually used and the amounts that should have been used for the actual output of the period. Since the variable overhead spending variance is unfavorable, either too much was paid for variable overhead items or too many of them were used. Efficiency variance: The term “variable overhead efficiency variance” is a misnomer, since the variance does not measure efficiency in the use of overhead items. It measures the indirect effect on variable overhead of the efficiency or inefficiency with which the activity base is utilized. In this company, the activity base is labor-hours. If variable overhead is really proportional to labor-hours, then more effective use of labor-hours has the indirect effect of reducing variable overhead. Since 2,000 fewer labor-hours were required than indicated by the labor standards, the indirect effect was presumably to reduce variable overhead spending by about PZ 5,000 (PZ 2.50 per hour × 2,000 hours). Fixed overhead



Budget variance: This variance is simply the difference between the budgeted fixed cost and the actual fixed cost. In this case, the variance is favorable which indicates that actual fixed costs were lower than anticipated in the budget. Volume variance: This variance occurs as a result of actual activity being different from the denominator activity in the predetermined overhead rate. In this case, the variance is unfavorable, so actual activity was less than the denominator activity. It is difficult to place much of a meaningful economic interpretation on this variance. It tends to be large, so it often swamps the other, more meaningful variances if they are simply netted against each other.
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Problem 11-22 (45 minutes)



1.



Harper Company Flexible Budget—Assembly Department Budgeted direct labor-hours .............



Overhead Costs Variable costs: Utilities ....................... Indirect labor............... Supplies ...................... Total variable cost .......... Fixed costs: Insurance.................... Supervisory salaries ..... Depreciation................ Equipment rental ......... Total fixed cost .............. Total overhead cost ........ 2.



Cost Formula (per DLH) $0.60 0.90 0.30 $1.80



75,000



Direct Labor-Hours 60,000 75,000 90,000 $ 36,000 $ 45,000 $ 54,000 54,000 67,500 81,000 18,000 22,500 27,000 108,000 135,000 162,000 8,000 90,000 160,000 42,000 300,000



8,000 90,000 160,000 42,000 300,000



$408,000 $435,000 $462,000



Total rate:



$435,000 = $5.80 per DLH 75,000 DLHs



Variable rate:



$135,000 = $1.80 per DLH 75,000 DLHs



Fixed rate:



$300,000 = $4.00 per DLH 75,000 DLHs



3. a.



8,000 90,000 160,000 42,000 300,000



Manufacturing Overhead Actual costs 425,700 406,000* Underapplied overhead 19,700



Applied costs



*70,000 standard hours × 5.80 per hour = $406,000.
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Problem 11-22 (continued)



b. Variable overhead variances: Standard Hours Actual Hours of Allowed for Output, Input, at the at the Standard Rate Standard Rate (AH × SR) (SH × SR) 70,000 hours × 73,000 hours × $1.80 per hour $1.80 per hour = $131,400 = $126,000 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $7,300 F $5,400 U



Actual Hours of Input, at the Actual Rate (AH × AR) $124,100



Alternative solution: Variable overhead spending variance = (AH × AR) – (AH × SR) ($124,100) – (73,000 hours × $1.80 per hour) = $7,300 F Variable overhead efficiency variance = SR (AH – SH) $1.80 per hour (73,000 hours – 70,000 hours) = $5,400 U Fixed overhead variances: Actual Fixed Overhead Cost $301,600 ↑



Budgeted Fixed Overhead Cost $300,000*



Budget Variance, $1,600 U



↑



Fixed Overhead Cost Applied to Work in Process 70,000 hours × $4 per hour = $280,000 ↑ Volume Variance, $20,000 U



* As originally budgeted. 75,000 denominator hours × $4 per hour = $300,000.
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Problem 11-22 (continued)



Alternative solution: Budget variance:



Budget = Actual fixed - Budgeted fixed variance overhead cost overhead cost = $301,600 - $300,000 = $1,600 U Volume variance: Fixed portion of ⎛ Standard⎞ Volume = the predetermined ⎜⎜Denominator - hours ⎟⎟ ⎟⎟ ⎜ Variance hours overhead rate ⎜⎜⎝ allowed ⎠⎟ = $4 per hour (75,000 hours - 70,000 hours) = $20,000 U



The overhead variances can be summarized as follows: Variable overhead: Spending variance ................................. $ 7,300 F Efficiency variance ................................. 5,400 U Fixed overhead: Budget variance..................................... 1,600 U Volume variance .................................... 20,000 U Underapplied overhead for the year ........... $19,700 U
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Problem 11-23 (30 minutes)



1. The company is using a static budget approach in which budgeted performance at one level of activity is compared to actual performance at a higher level of activity. The variable overhead variances are all unfavorable because of this mismatching of activity levels. The report in this format is not useful for measuring either operating efficiency or cost control. The only accurate piece of information it gives is that the department worked more than the 35,000 machine-hours budgeted for the month. It does not tell whether the actual output for the month was produced efficiently, nor does it tell whether overhead spending has been controlled during the month. 2. See the next page. 3. The stolen supplies would be included as part of the variable overhead spending variance for the month. Unlike the price variance for materials and the rate variance for labor, the spending variance measures both price and quantity (waste, theft) elements. This is why the variance is called a “spending” variance; total spending can be affected as much by waste or theft as by greater (or lesser) prices paid for items.
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Problem 11-23 (continued)



2.



Freemont Company Overhead Performance Report—Machining Department Budgeted machine-hours .......... 35,000 Actual machine-hours ............... 38,000 Standard machine-hours ........... 40,000 *



Overhead Costs Variable costs: Utilities.................. Indirect labor......... Supplies ................ Maintenance .......... Total variable cost..... Fixed costs: Supervision............ Maintenance .......... Depreciation .......... Total fixed cost......... Total cost .................



Cost Formula (per MH)



Actual Costs Incurred (1)



Budget Based on 38,000 MHs (2)



Budget Based on 40,000 MHs (3)



$0.40 2.30 0.60 1.20 $4.50



$ 15,700 86,500 26,000 44,900 173,100



$ 15,200 87,400 22,800 45,600 171,000



$ 16,000 92,000 24,000 48,000 180,000



38,000 92,400 80,000 210,400 $383,500



38,000 92,000 80,000 210,000 $381,000



38,000 0 92,000 400 U 80,000 0 210,000 400 U $390,000 $6,500 F



Total Spending Efficiency Variance Variance Variance (1) – (3) (1) – (2) (2) – (3) $ 300 F $ 500 U $ 800 F 5,500 F 900 F 4,600 F 2,000 U 3,200 U 1,200 F 3,100 F 700 F 2,400 F 6,900 F $2,100 U $9,000 F



*16,000 units × 2.5 hours per unit = 40,000 hours
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Problem 11-24 (20 minutes)



Budgeted machine-hours ..................... Actual machine-hours .......................... Standard machine-hours allowed ..........



Overhead Item Power................... Setup time ............ Polishing wheels .... Maintenance ......... Total variable cost..



Cost Formula (per MH) $0.30 0.20 0.16 0.18 $0.84



11,250 9,250 9,000



(1) Actual Costs Incurred 9,250 MHs $2,405 2,035 1,110 925 $6,475



(2) (3) Budget Budget Based on Based on 9,250 MHs 9,000 MHs $2,775 $2,700 1,850 1,800 1,480 1,440 1,665 1,620 $7,770 $7,560



Total Variance (1) – (3) $ 295 F 235 U 330 F 695 F $1,085 F



Breakdown of the Total Variance Spending Efficiency Variance Variance (1) – (2) (2) – (3) $ 370 F $ 75 U 185 U 50 U 370 F 40 U 740 F 45 U $1,295 F $210 U
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Problem 11-25 (45 minutes)



1.



Total rate: Variable rate: Fixed rate:



$432,000 = $10.80 per DLH 40,000 DLHs $72,000 = $1.80 per DLH 40,000 DLHs $360,000 = $9 per DLH 40,000 DLHs



2. Direct materials: 8 yards at $4.50 per yard.............. $36.00 Direct labor: 2.5 DLHs at $12.00 per DLH ............... 30.00 Variable overhead: 2.5 DLHs at $1.80 per DLH ........ 4.50 Fixed overhead: 2.5 DLHs at $9 per DLH................. 22.50 Standard cost per unit ........................................... $93.00 3. See the graph at the end of this solution. 4. a. Fixed overhead variances: Actual Fixed Overhead Cost $361,800



↑



Budgeted Fixed Overhead Cost $360,000



Budget Variance, $1,800 U



↑



Fixed Overhead Cost Applied to Work in Process 35,000 DLHs* × $9 per DLH = $315,000 Volume Variance, $45,000 U



↑



*14,000 units × 2.5 DLHs per unit = 35,000 DLHs
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Problem 11-25 (continued)



Alternative approach: Budget variance: Budget = Actual fixed - Budgeted fixed variance overhead cost overhead cost = $361,800 - $360,000 = $1,800 U Volume variance: Fixed portion of ⎛ Standard⎞ Volume = the predetermined ⎜⎜Denominator - hours ⎟⎟ ⎟⎟ ⎜⎜ Variance hours ⎜ overhead rate ⎝ allowed ⎠⎟ = $9 per DLH (40,000 DLHs - 35,000 DLHs) = $45,000 U



b. See the graph at the end of this solution. 5. a. The fixed overhead budget variance will not change. The fixed overhead volume variance will be: Actual Fixed Overhead Cost $361,800 ↑



Budgeted Fixed Overhead Cost $360,000



Budget Variance, $1,800 U



↑



Fixed Overhead Cost Applied to Work in Process 50,000 DLHs* × $9 per DLH = $450,000 ↑ Volume Variance, $90,000 F



*20,000 units × 2.5 DLHs per unit = 50,000 DLHs
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Problem 11-25 (continued)



Alternative solution to the volume variance: Fixed portion of ⎛ Standard⎞ Volume = the predetermined ⎜⎜Denominator - hours ⎟⎟ ⎟⎟ ⎜ Variance hours overhead rate ⎜⎜⎝ allowed ⎠⎟ = $9 per DLH (40,000 DLHs - 50,000 DLHs) = $90,000 F



b. See the graph on the following page.
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Problem 11-25 (continued) Denominator Hours $450,000



Fixed Overhead Cost



Applied at $9 per DLH



Favorable Volume Variance, $90,000 (Part 5)



Unfavorable Volume Variance, $45,000 (Part 4) $360,000



$315,000



$250,000 30,000



35,000



40,000



50,000



Standard Direct Labor-Hours
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Problem 11-26 (45 minutes)



1. A flexible budget is clearer if the variable and fixed costs are shown separately, as illustrated in the text, and if individual cost formulas are given. Fixed and variable costs can be separated (and cost formulas determined) by the high-low method. Incorporating these ideas, the revised flexible budget would be: Gant Products, Inc. Flexible Budget



Overhead Costs Machine-hours .................... Variable costs: Maintenance .................... Supplies........................... Utilities ............................ Machine setup.................. Total variable cost ...............



Cost Formula (per MH) $0.10 0.40 0.30 0.20 $1.00



Percentage of Capacity 80% 90% 100% 4,800 5,400 6,000 $ 480 1,920 1,440 960 4,800



$ 540 2,160 1,620 1,080 5,400



Fixed costs: Maintenance .................... Utilities ............................ Supervision ...................... Total fixed cost ...................



1,000 500 3,000 4,500



1,000 500 3,000 4,500



Total overhead cost .............



$9,300



$



600 2,400 1,800 1,200 6,000 1,000 500 3,000 4,500



$9,900 $10,500



2. The cost formula for all overhead costs would be $4,500 plus $1.00 per machine-hour.
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3.



Gant Products, Inc. Overhead Performance Report For the Month of April Budgeted machine-hours ......... 6,000 Standard machine-hours .......... 5,600 Actual machine-hours .............. 5,700 *



Overhead Costs Variable overhead: Maintenance ............... Supplies ..................... Utilities....................... Machine setup ............ Total variable cost..........



Cost Formula (per MH) $0.10 0.40 0.30 0.20 $1.00



Actual 5,700 MH



Budgeted Spending 5,700 MH Variance



$ 1,083 ** 3,420 2,166 ** 855 7,524



$ 570 2,280 1,710 1,140 5,700



$ 513 1,140 456 285 1,824



Fixed overhead: Maintenance ............... Utilities....................... Supervision................. Total fixed cost..............



1,000 500 3,000 4,500



1,000 500 3,000 4,500



0 0 0 0



Total overhead cost .......



$12,024



$10,200



U U U F U



$1,824 U



* 95% × 6,000 MHs = 5,700 MHs ** $2,083 less $1,000 fixed = $1,083. $2,666 less $500 fixed = $2,166. 4. a. Assuming that the variable overhead really should be proportional to actual machine-hours, the unfavorable spending variance in this situation could be the result of either higher prices or waste. Unlike the price variance for materials and the rate variance for labor, the spending variance for variable overhead measures both price and waste elements. This is why the variance is called a “spending” variance. Total spending can be affected as much by waste as it can by greater (or lesser) prices paid for items.
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Problem 11-26 (continued)



b. Efficiency variance = SR (AH – SH) $1 per MH (5,700 MHs – 5,600 MHs) = $100 U The overhead efficiency variance is misnamed, since it does not measure efficiency (waste) in use of variable overhead items. The variance arises solely because of inefficiency in the base underlying the incurrence of variable overhead cost. If the incurrence of variable overhead costs is directly tied to the actual machine-hours worked, then the excessive number of machine-hours worked during April has caused the incurrence of an additional $100 in variable overhead costs.
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Problem 11-27 (45 minutes)



1.



Total rate:



$600,000 = $10 per DLH 60,000 DLHs



Variable rate:



$120,000 = $2 per DLH 60,000 DLHs



Fixed rate:



$480,000 = $8 per DLH 60,000 DLHs



2. Direct materials: 3 pounds at $7 per pound............. Direct labor: 1.5 DLHs at $12 per DLH .................... Variable overhead: 1.5 DLHs at $2 per DLH............. Fixed overhead: 1.5 DLHs at $8 per DLH................. Standard cost per unit ...........................................



$21 18 3 12 $54



3. a. 42,000 units × 1.5 DLHs per unit = 63,000 standard DLHs. b.



Actual costs



Manufacturing Overhead 606,500 630,000 * Applied costs 23,500 Overapplied overhead



*63,000 standard DLHs × $10 per DLH = $630,000. 4. Variable overhead variances: Standard Hours Allowed for Output, at Actual Hours of Input, the Standard Rate at the Standard Rate (AH × SR) (SH × SR) 63,000 DLHs × 65,000 DLHs × $2 per DLH $2 per DLH = $130,000 = $126,000 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $6,500 F $4,000 U



Actual Hours of Input, at the Actual Rate (AH × AR) $123,500
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Problem 11-27 (continued)



Alternative solution: Variable overhead spending variance = (AH × AR) – (AH × SR) ($123,500) – (65,000 DLHs × $2 per DLH) = $6,500 F Variable overhead efficiency variance = SR (AH – SH) $2 per DLH (65,000 DLHs – 63,000 DLHs) = $4,000 U Fixed overhead variances: Actual Fixed Overhead Cost $483,000 ↑



Budgeted Fixed Overhead Cost $480,000*



Budget Variance, $3,000 U



↑



Fixed Overhead Cost Applied to Work in Process 63,000 DLHs × $8 per DLH = $504,000 ↑ Volume Variance, $24,000 F



*Can be expressed as: 60,000 denominator DLHs × $8 per DLH = $480,000 Alternative solution: Budget variance: Budget = Actual fixed - Budgeted fixed variance overhead cost overhead cost = $483,000 - $480,000 = $3,000 U Volume variance: Fixed portion of ⎛ Standard⎞ Volume = the predetermined ⎜⎜Denominator - hours ⎟⎟ ⎟⎟ ⎜⎜ Variance hours ⎜ overhead rate ⎝ allowed ⎠⎟ = $8 per DLH (60,000 DLHs - 63,000 DLHs) = $24,000 F
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Problem 11-27 (continued)



The company’s overhead variances can be summarized as follows: Variable overhead: Spending variance ........................... $ 6,500 F Efficiency variance .......................... 4,000 U Fixed overhead: Budget variance .............................. 3,000 U Volume variance.............................. 24,000 F Overapplied overhead—see part 3....... $23,500 F 5. Only the volume variance would have changed. It would have been unfavorable since the standard DLHs allowed for the year’s production (63,000 DLHs) would have been less than the denominator DLHs (65,000 DLHs).
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Problem 11-28 (30 minutes)



1.



FAB COMPANY Flexible Budget For the Month Ended March 31



Overhead Costs Variable costs: Utilities ......................... Maintenance.................. Machine setup ............... Indirect labor ................ Total variable cost ............ Fixed costs: Maintenance.................. Indirect labor ................ Depreciation.................. Total fixed cost ................ Total overhead cost ..........



Cost Formula (per MH)



Machine-Hours 20,000 25,000 30,000



$0.90 $ 18,000 $ 22,500 $ 27,000 1.60 32,000 40,000 48,000 0.30 6,000 7,500 9,000 14,000 17,500 21,000 0.70 $3.50 70,000 87,500 105,000 40,000 130,000 70,000 240,000



40,000 130,000 70,000 240,000



40,000 130,000 70,000 240,000



$310,000 $327,500 $345,000
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Problem 11-28 (continued)



2.



FAB Company Overhead Performance Report For the Month Ended March 31 Budgeted machine-hours ......... 30,000 Actual machine-hours .............. 26,000



Overhead Costs Variable costs: Utilities .................. Maintenance*......... Machine setup ........ Indirect labor ......... Total variable cost ..... Fixed costs: Maintenance .......... Indirect labor ......... Depreciation........... Total fixed cost ......... Total overhead cost ...



Cost Formula (per MH) $0.90 1.60 0.30 0.70 $3.50



Actual 26,000 Hours



Budget 26,000 Hours



$ 24,200 $ 23,400 38,100 41,600 8,400 7,800 19,600 18,200 90,300 91,000 40,000 130,000 71,500 241,500



Spending or Budget Variance $ 800 U 3,500 F 600 U 1,400 U 700 F



40,000 130,000 70,000 240,000



0 0 1,500 U 1,500 U



$331,800 $331,000



$ 800 U



* $78,100 total maintenance cost, less $40,000 fixed maintenance cost, equals $38,100 variable maintenance cost. The variable element of other costs is computed in the same way. 3. In order to compute an overhead efficiency variance, it would be necessary to know the standard hours allowed for the 15,000 units produced during March.
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Problem 11-29 (45 minutes)



1. and 2. Denominator of 30,000 DLHs: $135,000 ÷ 30,000 DLHs ................... $270,000 ÷ 30,000 DLHs ................... Total predetermined rate ......................



Per Direct Labor-Hour Variable Fixed Total



Denominator of 40,000 DLHs: $180,000 ÷ 40,000 DLHs ................... $270,000 ÷ 40,000 DLHs ................... Total predetermined rate ......................



$4.50



$4.50



$9.00



$ 4.50 9.00 $13.50



$6.75



$ 4.50 6.75 $11.25



3.



Denominator Activity: 30,000 DLHs Direct materials, 4 feet @ $8.75 per foot ................ $35.00 Direct labor, 2 DLHs @ $15 per DLH................... 30.00 Variable overhead, 2 DLHs @ $4.50 per DLH ... 9.00 Fixed overhead, 2 DLHs @ $9 per DLH ................ 18.00 Standard cost per unit ....... $92.00



Denominator Activity: 40,000 DLHs Same .......................... $35.00 Same ..........................



30.00



Same .......................... 9.00 Fixed overhead, 2 DLHs @ $6.75 per DLH ....... 13.50 Standard cost per unit .. $87.50



4. a. 18,000 units × 2 DLHs per unit = 36,000 standard DLHs. b. Actual costs



Manufacturing Overhead 446,400 486,000 * Applied costs 39,600 Overapplied overhead



*36,000 standard DLHs × $13.50 predetermined rate per DLH = $486,000.
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c. Variable overhead variances: Standard DLHs Actual DLHs of Allowed for Output, Input, at the at the Standard Rate Standard Rate (AH × SR) (SH × SR) 36,000 DLHs × 38,000 DLHs × $4.50 per DLH $4.50 per DLH = $171,000 = $162,000 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $3,800 U $9,000 U



Actual DLHs of Input, at the Actual Rate (AH × AR) $174,800



Alternative solution: Variable overhead spending variance = (AH × AR) – (AH × SR) ($174,800) – (38,000 DLHs × $4.50 per DLH) = $3,800 U Variable overhead efficiency variance = SR (AH – SH) $4.50 per DLH (38,000 DLHs – 36,000 DLHs) = $9,000 U Fixed overhead variances: Actual Fixed Overhead Cost $271,600 ↑



Budgeted Fixed Overhead Cost $270,000*



Budget Variance, $1,600 U



↑



Fixed Overhead Cost Applied to Work in Process 36,000 DLHs × $9 per DLH = $324,000 ↑ Volume Variance, $54,000 F



*Can be expressed as: 30,000 denominator DLHs × $9 per DLH = $270,000.
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Problem 11-29 (continued)



Alternative solution: Budget variance:



Budget = Actual fixed - Budgeted fixed variance overhead cost overhead cost = $271,600 - $270,000 = $1,600 U Volume variance: Fixed portion of ⎛ Standard⎞ Volume = the predetermined ⎜⎜Denominator - hours ⎟⎟ ⎟⎟ ⎜⎜ Variance hours ⎜ overhead rate ⎝ allowed ⎠⎟ = $9.00 per DLH (30,000 DLHs - 36,000 DLHs) = $54,000 F



Summary of variances: Variable overhead spending variance ........... $ 3,800 U Variable overhead efficiency variance .......... 9,000 U Fixed overhead budget variance.................. 1,600 U Fixed overhead volume variance ................. 54,000 F Overapplied overhead ................................ $39,600 F
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Problem 11-29 (continued)



5. The major disadvantage of using normal activity is the large volume variance that ordinarily results. This occurs because the denominator activity used to compute the predetermined overhead rate is different from the activity level that is anticipated for the period. In the case at hand, the company has used a long-run normal activity figure of 30,000 DLHs to compute the predetermined overhead rate, whereas activity for the period was expected to be 40,000 DLHs. This has resulted in a huge favorable volume variance that may be difficult for management to interpret. In addition, the large favorable volume variance in this case has masked the fact that the company did not achieve the budgeted level of activity for the period. The company had planned to work 40,000 DLHs, but managed to work only 36,000 DLHs (at standard). This unfavorable result is concealed due to using a denominator figure that is out of step with current activity. On the other hand, using long-run normal activity as the denominator results in unit costs that are stable from year to year. Thus, management’s decisions are not clouded by unit costs that jump up and down as the activity level rises and falls.
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Problem 11-30 (60 minutes)



1. The computations of the cost formulas appear below.



Actors and directors’ wages ................................ Stagehands’ wages ............................................ Ticket booth personnel and ushers’ wages........... Scenery, costumes, and props ............................ Theater hall rent................................................ Printed programs............................................... Publicity............................................................ Administrative expenses (15%) .......................... Administrative expenses (10%) .......................... Fixed administrative expenses (75%) ..................



Cost £216,000 £32,400 £16,200 £108,000 £54,000 £27,000 £12,000 £6,480 £4,320 £32,400



Variable with respect to performances performances performances productions performances performances productions productions performances —



Activity Cost per unit level of activity 108 £ 2,000 108 £300 108 £150 6 £18,000 108 £500 108 £250 6 £2,000 6 £1,080 108 £40 — —



2. The performance report is clearest when it is organized by cost behavior. The costs that are variable with respect to the number of productions come first, then the costs that are variable with respect to performances, then the administrative expenses as a special category. The Little Theatre Flexible Budget Performance Report Actual number of productions ................................. 7 Actual number of performances per production ........ 24 Actual total number of performances....................... 168



The performance report is continued on the next page.
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Cost Formula Per Unit of Activity



Costs Variable costs of productions: (Flexible budget based on 7 productions) Scenery, costumes, and props....................... £18,000 Publicity ...................................................... 2,000 Total variable cost per production* .................. £20,000 Variable costs of performances: (Flexible budget based on 168 performances) Actors and directors’ wages .......................... £2,000 Stagehands’ wages ...................................... 300 Ticket booth personnel and ushers’ wages ..... 150 Theater hall rent .......................................... 500 Printed programs ......................................... 250 Total variable cost per performance* ............... £3,200 Administrative expenses: Variable per production ................................ £1,080 Variable per performance.............................. £40 Fixed........................................................... Total administrative expenses.......................... Total cost....................................................... *Excluding variable portion of administrative expenses



Actual Costs Incurred



Budget Based on Actual Activity



Variance



£130,600 15,100 145,700



£126,000 14,000 140,000



£ 4,600 U 1,100 U 5,700 U



341,800 49,700 25,900 78,000 38,300 533,700



336,000 50,400 25,200 84,000 42,000 537,600



5,800 U 700 F 700 U 6,000 F 3,700 F 3,900 F



47,500 £726,900



7,560 6,720 32,400 46,680 £724,280



820 U £ 2,620 U
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Problem 11-30 (continued)



3. The overall unfavorable variance is a very small percentage of the total cost, less than 0.4%. That suggests that costs are well under control. In addition, the pattern of the variances may reflect good management. The largest unfavorable variances are for value-added activities (scenery, costumes, props, actors and directors) that may warrant additional spending. These unfavorable variances are offset by favorable variances for theater hall rent and the printed programs. Assuming that the quality of the printed programs has not noticeably declined and that the favorable variance for the rent reflects a lower negotiated rental fee, management should be congratulated. They have saved in some areas and have apparently transferred the funds to other areas that may favorably impact the quality of the theater’s productions. 4. The average costs may not be very good indicators of the additional costs of any particular production or performance. The averages gloss over considerable variations in costs. For example, a production of Peter the Rabbit may require only half a dozen actors and actresses and fairly simple costumes and props. On the other hand, a production of Cinderella may require dozens of actors and actresses and very elaborate and costly costumes and props. Consequently, both the production costs and the cost per performance will be much higher for Cinderella than for Peter the Rabbit. Managers of theater companies know that they must estimate the costs of each new production individually—the average costs are of little use for this purpose.
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It is difficult to imagine how Tom Kemper could ethically agree to go along with reporting the favorable $21,000 variance for industrial engineering on the final report, even if the bill were not actually received by the end of the year. It would be misleading to include all of the original contract price of $210,000 on the report, but to exclude part of the final cost of the contract. Collaborating in this attempt to mislead corporate headquarters would appear to be a violation of three of the Standards of Ethical Conduct for Management Accountants: Competence, Integrity, and Objectivity. These three violations are discussed below:



Competence The competence standard requires that management accountants “prepare complete and clear reports and recommendations after appropriate analyses of relevant and reliable information.” A report that omits mentioning the entire amount owed on the industrial engineering contract could hardly be called complete. Integrity The integrity standard requires that management accountants “communicate unfavorable as well as favorable information...” Withholding unfavorable information such as the entire amount owed on the industrial engineering contract violates this standard. Objectivity The objectivity standard requires that management accountants “disclose fully all relevant information that could reasonably be expected to influence the user's understanding of the reports, comments, and recommendations presented.” Failing to disclose the entire amount owed on the industrial engineering contract violates this standard. Individuals will differ in how they think Tom Kemper should handle this situation. In our opinion, he should firmly state that he is willing to call Laura, but even if the bill does not arrive, he is ethically bound to properly accrue the expenses on the report—which will mean an unfavorable variance for industrial engineering and an overall unfavorable variance. This would require a great deal of personal courage. If the general manager insists on keeping the misleading $21,000 favorable variance on the report, Kemper would have little choice under the Standards of Ethical Conduct. He would have to take the dispute to the next higher managerial level in the company.
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Case 11-31 (continued)



It is important to note that the problem may be a consequence of inappropriate use of performance reports by corporate headquarters. If the performance report is being used as a way of “beating up” managers, corporate headquarters may be creating a climate in which managers such as the general manager at the Wichita plant will feel like they must always turn in positive reports. This creates pressure to bend the truth since reality isn’t always positive. Some students may suggest that Kemper redo the performance report to recognize efficiency variances. This might make the performance look better, or it might make the performance look worse; we cannot tell from the data in the case. Moreover, it is unlikely that corporate headquarters would permit a performance report that does not follow the usual format, which apparently does not recognize efficiency variances.
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Case 11-32 (45 minutes)



1. Performance report: University Motor Pool Budget Report for March



Gasoline .................................. Oil, minor repairs, and parts...... Outside repairs......................... Insurance ................................ Salaries and benefits ................ Depreciation of vehicles ............ Total cost.................................



March Flexible Actual Budget $ 4,300 $ 4,410 380 378 50 236 525 525 2,500 2,500 2,310 2,310 $10,065 $10,359



Number of automobiles in use ... Actual miles ............................. Cost per mile ...........................



21 63,000 $0.1598



21 63,000 $0.1644



Variance $110 F 2U 186 F 0 0 0 $294 F 0 0 $0.0046 F



Supporting calculations for flexible budget amounts: Gasoline: 63,000 miles × $1.75 per gallon = $4,410 25 miles per gallon Oil, minor repairs, and parts: 63,000 miles × $0.006 per mile = $378 Outside repairs: $135 per auto × 21 autos =$236.25 12 months Insurance: $6,000 ÷ 20 autos = $300 per auto 21 autos × $300 per auto = $6,300 $6,300 ÷ 12 months = $525 per month
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Case 11-32 (continued)



Salaries and benefits (no change): $30,000 annual cost = $2,500 per month 12 months Depreciation—Annual depreciation per auto: $26,400 ÷ 20 autos = $1,320 per auto Depreciation—Annual depreciation for 21 autos: $1,320 per auto × 21 autos = $27,720 Depreciation—Monthly depreciation for 21 autos: $27,720 ÷ 12 months = $2,310 per month 2. The performance report as originally prepared is based on a static budget approach that does not allow for variations in the number of miles driven from month to month, or for variations in the number of automobiles used. This causes the “monthly budget” figures for both variable and fixed costs to be unrealistic as benchmarks against which to compare actual costs for the month. For example, actual variable costs such as gasoline can’t be compared to the “budgeted” cost, since the budgeted figure is based on only 50,000 miles; actual fixed costs such as insurance can’t be compared to the “budgeted” costs, since the budgeted figure is based on only 20 automobiles. The performance report in Part (1) above is more realistic since the benchmark figures are based on actual miles driven and on the actual number of automobiles used during the month.
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Case 11-33 (60 minutes)



1. The number of units produced can be computed by using the total standard cost applied for the period for any input (materials, labor, or overhead), or it can be computed by using the total standard cost applied for all inputs together. Using only the standard cost applied for materials, we have: Total standard cost applied for the period $405,000 = Standard cost per unit $18 per unit = 22,500 units The same answer can be obtained by using any other cost input. 2. 138,000 pounds; see below for a detailed analysis. 3. $2.95 per pound; see below for a detailed analysis. 4. 19,400 direct labor-hours; see below for a detailed analysis. 5. $15.75 per direct labor-hour; see below for a detailed analysis. 6. Standard variable overhead cost applied .. Add: Overhead efficiency variance........... Deduct: Overhead spending variance....... Actual variable overhead cost incurred .....



$54,000 4,200 U (see below) 1,300 F $56,900



7. Standard fixed overhead cost applied ...... $126,000 Add: Unfavorable volume variance........... 14,000 U Budgeted fixed overhead cost ................. $140,000 8. Budgeted fixed overhead cost $140,000 = Fixed portion of the predetermined overhead rate $7 per DLH = 20,000 DLHs
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Case 11-33 (continued)



Direct materials analysis: Actual Quantity of Actual Quantity Standard Quantity Inputs, at Actual of Inputs, at Allowed for Output, Price Standard Price at Standard Price (AQ × AP) (AQ × SP) (SQ × SP) 138,000 pounds 138,000 pounds** 135,000 pounds* × $2.95 per pound*** × $3 per pound × $3 per pound = $407,100 = $414,000 = $405,000 ↑ ↑ ↑ Price Variance, Quantity Variance, $6,900 F $9,000 U Total Variance, $2,100 U * 22,500 units × 6 pounds per unit = 135,000 pounds ** $414,000 ÷ $3 per pound = 138,000 pounds *** $407,100 ÷ 138,000 pounds = $2.95 per pound Direct labor analysis: Actual Hours of Standard Hours Actual Hours of Input, Input, at the Allowed for Output, Standard Rate at the Standard Rate at the Actual Rate (AH × AR) (AH × SR) (SH × SR) 19,400 DLHs × 19,400 DLHs** × 18,000 DLHs* × $15.75 per DLH*** $15 per DLH $15 per DLH = $305,550 = $291,000 = $270,000 ↑ ↑ ↑ Rate Variance, Efficiency Variance, $14,550 U $21,000 U Total Variance, $35,550 U * 22,500 units × 0.8 DLHs per unit = 18,000 DLHs ** $291,000 ÷ $15 per DLH = 19,400 DLHs *** $305,550 ÷ 19,400 DLHs = $15.75 per DLH
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Case 11-33 (continued)



Variable overhead analysis: Actual Hours of Standard Hours Actual Hours of Input, Input, at the Allowed for Output, at the Actual Rate Standard Rate at the Standard Rate (AH × AR) (AH × SR) (SH × SR) $56,900** 19,400 DLHs × 18,000 DLHs × $3 per DLH $3 per DLH = $58,200 = $54,000 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $1,300 F $4,200 U* * Computed using 19,400 actual DLHs at the $3 per DLH standard rate. ** $58,200 – $1,300 = $56,900. Fixed overhead analysis: Actual Fixed Overhead Cost $139,500** ↑



Budgeted Fixed Overhead Cost $140,000*



Budget Variance, $500 F



↑



Fixed Overhead Cost Applied to Work in Process 18,000 hours × $7 per hour = $126,000 ↑ Volume Variance, $14,000 U



* $126,000 + $14,000 = $140,000. ** $140,000 – $500 = $139,500.
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Case 11-34 (45 minutes for each company; 90 minutes in total)



(Note to the Instructor: You may wish to assign only one company.) 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.



Company A



Denominator activity in machine-hours .. 35,000 Standard machine-hours allowed for units produced .................................. 32,000 * Actual machine-hours worked ............... 30,000 * Flexible budget variable overhead per machine-hour.................................... $1.75 Budgeted fixed overhead (total) ............ $210,000 Actual variable overhead cost................ $54,000 * Actual fixed overhead cost .................... $209,400 * Variable overhead cost applied to production ............................................. $56,000 Fixed overhead cost applied to production ........................................ $192,000 * Variable overhead spending variance ..... $1,500 U Variable overhead efficiency variance .... $3,500 F* Fixed overhead budget variance ............ $600 F Fixed overhead volume variance............ $18,000 U* Variable portion of the predetermined overhead rate.................................... $1.75 Fixed portion of the predetermined overhead rate.................................... $6.00 Underapplied (or overapplied) overhead .......................................... $15,400



Company B



40,000 * 42,000 45,000



$2.80 * $300,000 $117,000 * $302,100 * $117,600 * $315,000 $9,000 $8,400 $2,100 $15,000



F U* U* F



$2.80 $7.50 ($13,500)



*Given.
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Case 11-34 (continued)



Analysis for Company A: Variable overhead: Actual Hours of Input, at the Actual Rate (AH × AR) $54,000*



Actual Hours of Standard Hours Input, at the StanAllowed for Output, dard Rate at the Standard Rate (AH × SR) (SH × SR) 30,000 MHs* × 32,000 MHs* × $1.75 per MH $1.75 per MH** = $52,500 = $56,000 ↑ ↑ ↑ Spending Variance, Efficiency Variance, $1,500 U $3,500 F*



Fixed overhead: Actual Fixed Overhead Cost $209,400* ↑



Budgeted Fixed Overhead Cost $210,000



Budget Variance, $600 F



↑



Fixed Overhead Cost Applied to Work in Process 32,000 MHs* × $6 per MH = $192,000* ↑ Volume Variance, $18,000 U*



* Given. **



$3,500 = $1.75 per MH 32,000 MHs - 30,000 MHs
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Case 11-34 (continued)



Denominator activity in hours:



Budgeted fixed overhead cost Fixed element of the = predetermined overhead rate Denominator activity =



$210,000 Denominator activity



= $6 per MH Therefore, the denominator activity is: $210,000 ÷ $6 per MH = 35,000 MHs. Underapplied overhead: Variable overhead spending variance ......... Variable overhead efficiency variance......... Fixed overhead budget variance ................ Fixed overhead volume variance ................ Underapplied overhead .............................



$ 1,500 3,500 600 18,000 $15,400



U F F U U



Analysis for Company B: Variable overhead: Standard Hours Actual Hours of Allowed for Output, Input, at the at the Standard Rate Standard Rate (AH × SR) (SH × SR) 45,000 MHs 42,000 MHs × $2.80 per MH* × $2.80 per MH* = $126,000 = $117,600* ↑ ↑ ↑ Spending Variance, Efficiency Variance, $9,000 F $8,400 U*



Actual Hours of Input, at the Actual Rate (AH × AR) $117,000*



*Given.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 708



Managerial Accounting, 11th Edition



Case 11-34 (continued)



Fixed overhead: Fixed Overhead Cost Budgeted Fixed Applied to Actual Fixed Overhead Cost Work in Process Overhead Cost $302,100* $300,000 42,000 MHs × $7.50 per MH** = $315,000 ↑ ↑ ↑ Budget Variance, Volume Variance, $2,100 U* $15,000 F * Given ** $302,100 – $2,100 = $300,000; $300,000 ÷ 40,000 denominator MHs = $7.50 fixed predetermined overhead rate. Overapplied overhead: Variable overhead spending variance .......... $ 9,000 F Variable overhead efficiency variance.......... 8,400 U Fixed overhead budget variance ................. 2,100 U Fixed overhead volume variance ................. 15,000 F Overapplied overhead ................................ $13,500 F
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Group Exercise 11-35



1. The tighter standards for fixed manufacturing costs are a consequence of spreading fixed costs over more units, resulting in a smaller standard cost per unit. Unless the plant operates at practical capacity, the volume variance will be unfavorable. a. The possible negative behavioral effects include: • Employees may view the standards as unreasonable. • Employees may react negatively to the change, feeling that it has been imposed by the accounting department with little input from those who would be most affected. • Motivation may suffer if employees feel increased pressure to meet the tighter standards. • General resistance to change. b. To reduce the negative behavioral effects, management could: • Explain what is expected and why this change will further the company’s objectives. • Adjust the performance evaluation system to reflect this change. For example, production managers would not be held responsible for volume variances so long as demand is satisfied and orders are shipped on time. 2. Tight standards can have positive behavioral effects because: • Employees may be energized by the challenge. • Tight standards may encourage teamwork. • Tight standards may foster problem-solving and creative thinking. 3. Representatives of all the parts of the organization that will be affected by the change should participate in setting standards. This would certainly include anyone whose performance evaluation is affected by a change in standards. Employee participation in standard setting should result in better goal congruence. The individuals who will be affected by the standards have first-hand operating knowledge, which should be invaluable in the standard setting process. In addition, their participation in standard setting will increase the likelihood that they will be committed to meeting the standards once they have been set. (CMA unofficial solution, adapted) © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 710



Managerial Accounting, 11th Edition



Group Exercise 11-36



The solution will depend on the particular college or university that the students investigate.
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Chapter 12 Segment Reporting and Decentralization



Solutions to Questions



12-1 In a decentralized organization, decision-making authority isn’t confined to a few top executives, but rather is spread throughout the organization with lower-level managers and other employees empowered to make decisions. 12-2 The benefits of decentralization include: (1) freeing top managers to focus on strategy, higher-level decision making, and coordinating activity; (2) improving operational decision making, since lower-level managers often have better information about local conditions; (3) enabling quicker response to customer needs; (4) training lower-level managers to take on greater responsibility; and (5) providing greater motivation and job satisfaction for lower-level managers. 12-3 A cost center manager has control over cost, but not revenue or investment funds. A profit center manager has control over both cost and revenue. An investment center manager has control over cost and revenue and investment funds. 12-4 A segment is any part or activity of an organization about which a manager seeks cost, revenue, or profit data. Examples of segments include departments, operations, sales territories, divisions, product lines, and so forth. 12-5 Under the contribution approach, costs are assigned to a segment if and only if the costs are traceable to the segment. Common costs are not allocated to segments under the contribution approach.



12-6 A traceable cost of a segment is a cost that arises specifically because of the existence of that segment. If the segment were eliminated, the cost would disappear. A common cost, by contrast, is a cost that supports more than one segment, but is not traceable in whole or in part to any one of the segments. If the departments of a company are treated as segments, then examples of the traceable costs of a department would include the salary of the department’s supervisor, depreciation of machines used exclusively by the department, and the costs of supplies used by the department. Examples of common costs would include the salary of the general counsel of the entire company, the lease cost of the headquarters building, corporate image advertising, and periodic depreciation of machines shared by several departments. 12-7 The contribution margin is the difference between sales revenue and variable expenses. The segment margin is the amount remaining after deducting traceable fixed expenses from the contribution margin. The contribution margin is useful as a planning tool for many decisions, including those in which fixed costs don’t change. The segment margin is useful in assessing the overall profitability of a segment. 12-8 If common costs were allocated to segments, then the costs of segments would be overstated and their margins would be understated. As a consequence, some segments may appear to be unprofitable and managers may be tempted to eliminate them. If a segment were eliminated because of the existence of arbitrarily allocated common costs, the overall profit of the
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company would decline by the amount of the segment margin because the common cost would remain. The common cost that had been allocated to the segment would then be reallocated to the remaining segments—making them appear less profitable. 12-9 There are often limits to how far down an organization a cost can be traced. Therefore, costs that are traceable to a segment may become common as that segment is divided into smaller segment units. For example, the costs of national TV and print advertising might be traceable to a product line, but be a common cost of the geographic sales territories in which that product line is sold. 12-10 Margin refers to the ratio of net operating income to total sales. Turnover refers to the ratio of total sales to average operating assets. The product of the two numbers is the ROI. 12-11 Residual income is the net operating income an investment center earns above the company’s minimum required rate of return on operating assets. 12-12 If ROI is used to evaluate performance, a manager of an investment center may reject a profitable investment opportunity whose rate of return exceeds the company’s required rate of return but whose rate of return is less than the investment center’s current ROI. The residual income approach overcomes this problem since any project whose rate of return exceeds the company’s minimum required rate of return will result in an increase in residual income.



12-13 A transfer price is the price charged for a transfer of goods or services between segments of the same organization, such as two departments or divisions. Transfer prices are needed for performance evaluation purposes. The selling unit gets credit for the transfer price and the buying unit must deduct the transfer price as an expense. 12-14 If the selling division has idle capacity, any transfer price above the variable cost of producing an item for transfer will generate some additional profit. 12-15 If the selling division has no idle capacity, then the transfer price would have to cover at least the division’s variable cost plus the contribution margin on lost sales. 12-16 Cost-based transfer prices are widely used because they are easily understood and convenient to use. Their disadvantages are that they can lead to poor decisions regarding whether transfers should be made, they provide little incentive for cost control, and the selling division makes no profit. 12-17 Using the market price as the transfer price can lead to incorrect decisions. When the selling division has idle capacity, the cost to the company of the transfer is just the variable cost of the item transferred. However, if the market price is used as the transfer price, the buying division regards the market price as the cost. If the market price exceeds the variable cost (which will ordinarily happen), managers in the buying division will make less than optimal pricing and other decisions concerning the product.
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Exercise 12-1 (15 minutes)



Total Amount %



Sales* ......................... $300,000 100 Less variable expenses.. 183,000 61 Contribution margin ...... 117,000 39 Less traceable fixed expenses................... 66,000 22 Product line segment margin ...................... 51,000 17 Less common fixed expenses not trace33,000 11 able to products......... Net operating income.... $ 18,000 6



Weedban % Amount



$90,000 100 36,000 40 54,000 60



Greengrow Amount %



$210,000 100 147,000 70 63,000 30



45,000



50



21,000



10



$ 9,000



10



$ 42,000



20



* Weedban: 15,000 units × $6 per unit = $90,000. Greengrow: 28,000 units × $7.50 per unit = $210,000. Variable expenses are computed in the same way.
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Exercise 12-2 (10 minutes) 1.



Margin = =



2.



Net operating income Sales $600,000 = 8% $7,500,000



Turnover = =



Sales Average operating assets $7,500,000 = 1.5 $5,000,000



3. ROI = Margin × Turnover



= 8% × 1.5 = 12%
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Exercise 12-3 (10 minutes)



Average operating assets ........................



£2,800,000



Net operating income.............................. Minimum required return: 18% × average operating assets........... Residual income .....................................



£600,000 £504,000 £ 96,000
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Exercise 12-4 (30 minutes)



1. a. The lowest acceptable transfer price from the perspective of the selling division is given by the following formula: Total contribution margin on lost sales Transfer price ≥ Variable cost + per unit Number of units transferred



Since there is enough idle capacity to fill the entire order from the HiFi Division, no outside sales are lost. And since the variable cost per unit is $42, the lowest acceptable transfer price as far as the selling division is concerned is also $42. Transfer price ≥ $42 +



$0 = $42 5,000



b. The Hi-Fi division can buy a similar speaker from an outside supplier for $57. Therefore, the Hi-Fi Division would be unwilling to pay more than $57 per speaker.



Transfer price ≤ Cost of buying from outside supplier = $57 c. Combining the requirements of both the selling division and the buying division, the acceptable range of transfer prices in this situation is:



$42 ≤ Transfer price ≤ $57 Assuming that the managers understand their own businesses and that they are cooperative, they should be able to agree on a transfer price within this range and the transfer should take place. d. From the standpoint of the entire company, the transfer should take place. The cost of the speakers transferred is only $42 and the company saves the $57 cost of the speakers purchased from the outside supplier.
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Exercise 12-4 (continued)



2. a. Each of the 5,000 units transferred to the Hi-Fi Division must displace a sale to an outsider at a price of $60. Therefore, the selling division would demand a transfer price of at least $60. This can also be computed using the formula for the lowest acceptable transfer price as follows:



Transfer price ≥ $42 +



($60 - $42)



× 5,000



5,000



= $42 + ($60 - $42) = $60 b. As before, the Hi-Fi Division would be unwilling to pay more than $57 per speaker. c. The requirements of the selling and buying divisions in this instance are incompatible. The selling division must have a price of at least $60 whereas the buying division will not pay more than $57. An agreement to transfer the speakers is extremely unlikely. d. From the standpoint of the entire company, the transfer should not take place. By transferring a speaker internally, the company gives up revenue of $60 and saves $57, for a loss of $3.
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Exercise 12-5 (20 minutes)



1.



Sales ............................... Less variable expenses...... Contribution margin .......... Less traceable fixed expenses .......................... Divisional segment margin................................ Less common fixed expenses not traceable to divisions* ...................... Net operating income (loss) ............................



Total Company Amount %



$1,000,000 100.0 390,000 39.0 610,000 61.0 535,000



53.5



75,000



7.5



90,000



9.0



$ (15,000)



East Amount



%



160,000



64



$250,000 100 130,000 52 120,000 48



Division Central Amount %



$400,000 100 120,000 30 280,000 70 200,000



$(40,000) (16) $ 80,000



50



West Amount %



$350,000 100 140,000 40 210,000 60 175,000



50



20 $ 35,000



10



(1.5)



*$625,000 – $535,000 = $90,000. 2. Incremental sales ($350,000 × 20%) ......... Contribution margin ratio ........................... Incremental contribution margin ................ Less incremental advertising expense ......... Incremental net operating income ..............



$70,000 × 60% 42,000 15,000 $27,000



Yes, the advertising program should be initiated.
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Exercise 12-6 (20 minutes)



1.



Margin =



Net operating income Sales



=



$150,000 = 5.00% $3,000,000



Turnover = =



Sales Average operating assets $3,000,000 = 4.00 $750,000



ROI = Margin × Turnover = 5% × 4 = 20% 2.



Margin =



Net operating income Sales



=



$150,000(1.00 + 2.00) $3,000,000(1.00 + 0.50)



=



$450,000 = 10.00% $4,500,000



Turnover =



Sales Average operating assets



=



$3,000,000 (1.00 + 0.50) $750,000



=



$4,500,000 = 6.00 $750,000



ROI = Margin × Turnover = 10% × 6 = 60%
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Exercise 12-6 (continued)



3.



Margin =



Net operating income Sales



=



$150,000 + $200,000 $3,000,000 + $1,000,000



=



$350,000 = 8.75% $4,000,000



Turnover =



Sales Average operating assets



=



$3,000,000 + $1,000,000 $750,000 + $250,000



=



$4,000,000 = 4.00 $1,000,000



ROI = Margin × Turnover = 8.75% × 4 = 35%
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Exercise 12-7 (20 minutes)



1. $75,000 × 40% CM ratio = $30,000 increased contribution margin in Minneapolis. Since the fixed costs in the office and in the company as a whole will not change, the entire $30,000 would result in increased net operating income for the company. It is not correct to multiply the $75,000 increase in sales by Minneapolis’ 24% segment margin ratio. This approach assumes that the segment’s traceable fixed expenses increase in proportion to sales, but if they did, they would not be fixed. 2. a. The segmented income statement follows:



Total Company Amount %



Sales .......................... $500,000 100.0 Less variable expenses ..................... 240,000 48.0 Contribution margin ..... 260,000 52.0 Less traceable fixed expenses.................. 126,000 25.2 Office segment margin........................... 134,000 26.8 Less common fixed expenses not trace63,000 12.6 able to segments ...... Net operating income... $ 71,000 14.2



Segments Chicago Minneapolis Amount % Amount %



$200,000 100



$300,000 100



60,000 140,000



30 70



180,000 120,000



60 40



78,000



39



48,000



16



31 $ 72,000



24



$ 62,000



b. The segment margin ratio rises and falls as sales rise and fall due to the presence of fixed costs. The fixed costs are spread over a larger base as sales increase. In contrast to the segment ratio, the contribution margin ratio is stable so long as there is no change in either the variable expenses or the selling price per unit of service.
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Exercise 12-8 (15 minutes)



1. The company should focus its campaign on the Dental market. The computations are:



Medical



Dental



Increased sales ............................................. $40,000 $35,000 Market CM ratio............................................. × 36% × 48% Incremental contribution margin..................... 14,400 16,800 Less cost of the campaign.............................. 5,000 5,000 Increased segment margin and net operating income for the company as a whole ............. $ 9,400 $11,800 2. The $48,000 in traceable fixed expenses in Exercise 12-7 is now partly traceable and partly common. When we segment Minneapolis by market, only $33,000 remains a traceable fixed expense. This amount represents costs such as advertising and salaries of individuals that arise because of the existence of the Medical and Dental markets. The remaining $15,000 ($48,000 – $33,000) becomes a common cost when Minneapolis is segmented by market. This amount would include costs such as the salary of the manager of the Minneapolis office that could not be avoided by eliminating either of the two market segments.
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Exercise 12-9 (30 minutes)



1.



Margin = = Turnover = =



Net operating income Sales $70,000 = 5% $1,400,000 Sales Average operating assets $1,400,000 = 4.00 $350,000



ROI = Margin × Turnover = 5% × 4 = 20% 2.



Margin =



Net operating income Sales



=



$70,000 + $18,200 $1,400,000 + $70,000



=



$88,200 = 6% $1,470,000



Turnover =



Sales Average operating assets



=



$1,400,000 + $70,000 $350,000



=



$1,470,000 = 4.2 $350,000



ROI = Margin × Turnover = 6% × 4.20 = 25.2%
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Exercise 12-9 (continued)



3.



Margin =



Net operating income Sales



=



$70,000 + $14,000 $1,400,000



=



$84,000 = 6% $1,400,000



Turnover = =



Sales Average operating assets $1,400,000 =4 $350,000



ROI = Margin × Turnover = 6% × 4 = 24% 4.



Margin = = Turnover =



Net operating income Sales $70,000 = 5% $1,400,000 Sales Average operating assets



=



$1,400,000 $350,000 - $70,000



=



$1,400,000 =5 $280,000



ROI = Margin × Turnover = 5% × 5 = 25%
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Exercise 12-10 (20 minutes)



1.



(a) Sales



$2,500,000 $2,600,000 $2,700,000 $2,800,000 $2,900,000 $3,000,000



(b) (c) Net Average Operating Operating Income* Assets $475,000 $500,000 $525,000 $550,000 $575,000 $600,000



$1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000



ROI (b) ÷ (c)



47.5% 50.0% 52.5% 55.0% 57.5% 60.0%



*Sales × Contribution Margin Ratio – Fixed Expenses 2. The ROI increases by 2.5% for each $100,000 increase in sales. This happens because each $100,000 increase in sales brings in an additional profit of $25,000. When this additional profit is divided by the average operating assets of $1,000,000, the result is an increase in the company’s ROI of 2.5%. Increase in sales .................................................... $100,000 Contribution margin ratio........................................ 25% Increase in contribution margin and net operating income (a) × (b) ................................................. $25,000 Average operating assets........................................ $1,000,000 Increase in return on investment (c) ÷ (d) ............... 2.5%



(a) (b) (c) (d)



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 12



727



Exercise 12-11 (15 minutes)



Alpha



Division Bravo



Sales ................................... $4,000,000 $11,500,000 * Net operating income............ $160,000 $920,000 * Average operating assets ...... $800,000 * $4,600,000 Margin ................................. 4%* 8% Turnover .............................. 5* 2.5 Return on investment (ROI) .. 20% 20%*



Charlie



$3,000,000 $210,000 * $1,500,000 7%* 2 14%*



Note that Divisions Alpha and Bravo use different strategies to obtain the same 20% return. Division Alpha has a low margin and a high turnover, whereas Division Bravo has just the opposite. *Given.
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Exercise 12-12 (30 minutes)



1. ROI computations: ROI = Margin × Turnover =



Net operating income Sales × Sales Average operating assets



Division A:



ROI =



$600,000 $12,000,000 × $12,000,000 $3,000,000



= 5% × 4 = 20% Division B:



ROI =



$560,000 $14,000,000 × $14,000,000 $7,000,000



= 4% × 2 = 8% Division C: ROI =



$800,000 $25,000,000 × $25,000,000 $5,000,000



= 3.2% × 5 = 16% 2.



Division A



Division B



Division C



Average operating assets ........... $3,000,000 $7,000,000 $5,000,000 Required rate of return .............. × 14% × 10% × 16% Required operating income......... $ 420,000 $ 700,000 $ 800,000 Actual operating income............. $ 600,000 $ 560,000 $ 800,000 Required operating income (above) .................................. 420,000 700,000 800,000 Residual income ........................ $ 180,000 $(140,000) $ 0
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Exercise 12-12 (continued)



3. a. and b. Return on investment (ROI) ........... Therefore, if the division is presented with an investment opportunity yielding 15%, it probably would........................... Minimum required return for computing residual income ................ Therefore, if the division is presented with an investment opportunity yielding 15%, it probably would...........................



Division A Division B Division C 20%



8%



16%



Reject



Accept



Reject



14%



10%



16%



Accept



Accept



Reject



If performance is being measured by ROI, both Division A and Division C probably would reject the 15% investment opportunity. These divisions’ ROIs currently exceed 15%; accepting a new investment with a 15% rate of return would reduce their overall ROIs. Division B probably would accept the 15% investment opportunity, since accepting it would increase the division’s overall rate of return. If performance is measured by residual income, both Division A and Division B probably would accept the 15% investment opportunity. The 15% rate of return promised by the new investment is greater than their required rates of return of 14% and 10%, respectively, and would therefore add to the total amount of their residual income. Division C would reject the opportunity, since the 15% return on the new investment is less than its 16% required rate of return.
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Exercise 12-13 (15 minutes)



1. ROI computations: ROI = Margin × Turnover =



Net operating income Sales × Sales Average operating assets



Queensland Division: ROI =



$360,000 $4,000,000 × $4,000,000 $2,000,000



= 9% × 2 = 18% New South Wales Division: ROI =



$420,000 $7,000,000 × $7,000,000 $2,000,000



= 6% × 3.5 = 21% 2. The manager of the New South Wales Division seems to be doing the better job. Although her margin is three percentage points lower than the margin of the Queensland Division, her turnover is higher (a turnover of 3.5, as compared to a turnover of two for the Queensland Division). The greater turnover more than offsets the lower margin, resulting in a 21% ROI, as compared to an 18% ROI for the other division. Notice that if you look at margin alone, then the Queensland Division appears to be the stronger division. This fact underscores the importance of looking at turnover as well as at margin in evaluating performance in an investment center.
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Exercise 12-14 (20 minutes)



1. ROI computations: ROI = Margin × Turnover =



Net operating income Sales × Sales Average operating assets



Osaka Division: ROI =



¥210,000 ¥3,000,000 × ¥3,000,000 ¥1,000,000



= 7% × 3 = 21% Yokohama Division: ROI =



¥720,000 ¥9,000,000 × ¥9,000,000 ¥4,000,000



= 8% × 2.25 = 18% 2.



Osaka



Yokohama



Average operating assets (a)....................... ¥1,000,000 ¥4,000,000 Net operating income ................................. ¥ 210,000 ¥ 720,000 Minimum required return on average oper600,000 ating assets: 15% × (a) ........................... 150,000 Residual income ......................................... ¥ 60,000 ¥ 120,000



3. No, the Yokohama Division is simply larger than the Osaka Division and for this reason one would expect that it would have a greater amount of residual income. Residual income can’t be used to compare the performance of divisions of different sizes. Larger divisions will almost always look better, not necessarily because of better management but simply because they are larger. In fact, in the case above, the Yokohama Division does not appear to be as well managed as the Osaka Division. Note from Part (1) that Yokohama has only an 18% ROI as compared to 21% for Osaka.
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Exercise 12-15 (15 minutes)



1.



Division A



1



Division B



2



Sales............................. $2,500,000 $1,200,000 Less expenses: Added by the division... 1,800,000 400,000 Transfer price paid ....... 500,000 Total expenses ............... 1,800,000 900,000 Net operating income ..... $ 700,000 $ 300,000



Total Company



3



$3,200,000



2,200,000 2,200,000 $1,000,000



1



20,000 units × $125 per unit = $2,500,000. 4,000 units × $300 per unit = $1,200,000. 3 Division A outside sales (16,000 units × $125 per unit) ..................... $2,000,000 Division B outside sales (4,000 units × $300 per unit) ....................... 1,200,000 Total outside sales......................................... $3,200,000 2



Note that the $500,000 in intracompany sales has been eliminated. 2. Division A should transfer the 1,000 additional circuit boards to Division B. Note that Division B’s processing adds $175 to each unit’s selling price (B’s $300 selling price, less A’s $125 selling price = $175 increase), but it adds only $100 in cost. Therefore, each board transferred to Division B ultimately yields $75 more in contribution margin ($175 – $100 = $75) to the company than can be obtained from selling to outside customers. Thus, the company as a whole will be better off if Division A transfers the 1,000 additional boards to Division B.
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Exercise 12-16 (15 minutes)



A



Company B



C



Sales ........................................ $9,000,000 * $7,000,000 * $4,500,000 * Net operating income................. $540,000 $280,000 * $360,000 Average operating assets ........... $3,000,000 * $2,000,000 $1,800,000 * Return on investment (ROI) ....... 18%* 14%* 20% Minimum required rate of return: Percentage ............................. 16%* 16% 15%* Dollar amount......................... $480,000 $320,000 * $270,000 Residual income ........................ $60,000 $(40,000) $90,000 * *Given.
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Exercise 12-17 (20 minutes)



1. The lowest acceptable transfer price from the perspective of the selling division is given by the following formula: Total contribution margin on lost sales Transfer price ≥ Variable cost + . per unit Number of units transferred



There is no idle capacity, so each of the 40,000 units transferred from Division X to Division Y reduces sales to outsiders by one unit. The contribution margin per unit on outside sales is $20 (= $90 – $70). Transfer price ≥ ($70 - $3) +



$20 × 40,000 40,000



= $67 + $20 = $87 The buying division, Division Y, can buy a similar unit from an outside supplier for $86. Therefore, Division Y would be unwilling to pay more than $86 per unit.



Transfer price ≤ Cost of buying from outside supplier = $86 The requirements of the two divisions are incompatible and no transfer will take place. 2. In this case, Division X has enough idle capacity to satisfy Division Y’s demand. Therefore, there are no lost sales and the lowest acceptable price as far as the selling division is concerned is the variable cost of $60 per unit. Transfer price ≥ $60+



$0 =$60 40,000



The buying division, Division Y, can buy a similar unit from an outside supplier for $74. Therefore, Division Y would be unwilling to pay more than $74 per unit.



Transfer price ≤ Cost of buying from outside supplier = $74 In this case, the requirements of the two divisions are compatible and a transfer hopefully will take place at a transfer price within the range:
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Problem 12-18 (30 minutes)



1. Sales ................................................... Less variable expenses ......................... Contribution margin.............................. Less traceable fixed expenses ............... Territorial segment margin .................... Less common fixed expenses not traceable to sales territories ($378,000 – $228,000 = $150,000) .... Net operating income ...........................



Total Company



Sales Territory Northern Southern



$750,000 100.0 % $300,000 44.8 156,000 336,000 414,000 55.2 144,000 30.4 120,000 228,000 186,000 24.8 $ 24,000 150,000 $ 36,000



100 % $450,000 100 % 52 180,000 40 48 270,000 60 40 108,000 24 8 % $162,000 36 %



20.0 4.8 %



Product Line Northern Territory



Sales ..................................................$300,000 Less variable expenses ........................ 156,000 Contribution margin............................. 144,000 Less traceable fixed expenses .............. 70,000 Product line segment margin................ 74,000 Less common fixed expenses not traceable to product lines ($120,000 – $70,000 = $50,000) ....... 50,000 Territorial segment margin ................... $ 24,000



100.0 % 52.0 48.0 23.3 24.7



Paks



$50,000 11,000 39,000 30,000 $ 9,000



Tibs



100 % $250,000 22 145,000 78 105,000 60 40,000 18 % $ 65,000



100 % 58 42 16 26 %



16.7 8.0 %
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Problem 12-18 (continued)



2. Two insights should be brought to the attention of management. First, compared to the Southern territory, the Northern territory has a low contribution margin ratio. Second, the Northern territory has high traceable fixed expenses. Overall, compared to the Southern territory, the Northern territory is very weak. 3. Again, two insights should be brought to the attention of management. First, the Northern territory has a poor sales mix. Note that the territory sells very little of the Paks product, which has a high contribution margin ratio. This poor sales mix accounts for the low overall contribution margin ratio in the Northern territory mentioned in part (2) above. Second, the traceable fixed expenses of the Paks product seem very high in relation to sales. These high fixed expenses may simply mean that the Paks product is highly leveraged; if so, then an increase in sales of this product line would greatly enhance profits in the Northern territory and in the company as a whole.
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Problem 12-19 (30 minutes)



1. Breaking the ROI computation into two separate elements helps the manager to see important relationships that might remain hidden if net operating income were simply related to operating assets. First, the importance of turnover of assets as a key element to overall profitability is emphasized. Prior to use of the ROI formula, managers tended to allow operating assets to swell to excessive levels. Second, the importance of sales volume in profit computations is stressed and explicitly recognized. Third, breaking the ROI computation into margin and turnover elements stresses the possibility of trading one off for the other in attempts to improve the overall profit picture. That is, a company may shave its margins slightly hoping for a great enough increase in turnover to increase the overall rate of return. Fourth, ratios make it easier to make comparisons between segments of the organization.



Companies in the Same Industry A B C



2.



Sales ......................................$600,000 * $500,000 * $2,000,000 Net operating income .............. $84,000 * $70,000 * $70,000 Average operating assets .........$300,000 * $1,000,000 $1,000,000 * Margin.................................... 14% 14% 3.5% * Turnover................................. 2.0 0.5 2.0 * Return on investment (ROI) ..... 28% 7% * 7% *Given. Because of differences in size between Company A and the other two companies (notice that B and C are equal in income and assets), it is difficult to say much about comparative performance looking at net operating income and operating assets alone. That is, it is impossible to determine whether Company A’s higher ROI is a result of its lower assets or its higher income. This points up the need to specifically include sales as an element in ROI computations. By including sales, light is shed on the comparative performance and possible problems in the three companies.
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Problem 12-19 (continued)



NAA Report No. 35 states (p. 35): “Introducing sales to measure level of operations helps to disclose specific areas for more intensive investigation. Company B does as well as Company A in terms of profit margin, for both companies earn 14% on sales. But Company B has a much lower turnover of capital than does Company A. Whereas a dollar of investment in Company A supports two dollars in sales each period, a dollar investment in Company B supports only fifty cents in sales each period. This suggests that the analyst should look carefully at Company B’s investment. Is the company keeping an inventory larger than necessary for its sales volume? Are receivables being collected promptly? Or did Company A acquire its fixed assets at a price level which was much lower than that at which Company B purchased its plant?” Thus, by including sales specifically in ROI computations the manager is able to discover possible problems, as well as reasons underlying a strong or a weak performance. Looking at Company A compared to Company C, notice that C’s turnover is the same as A’s, but C’s margin on sales is much lower. Why would C have such a low margin? Is it due to inefficiency, is it due to geographical location (requiring higher salaries or transportation charges), is it due to excessive materials costs, or is it due to other factors? ROI computations raise questions such as these, which form the basis for managerial action. To summarize, in order to bring B’s ROI into line with A’s, it seems obvious that B’s management will have to concentrate its efforts on increasing turnover, either by increasing sales or by reducing assets. It seems unlikely that B can appreciably increase its ROI by improving its margin on sales. On the other hand, C’s management should concentrate its efforts on the margin element by trying to pare down its operating expenses.
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Problem 12-20 (30 minutes)



1.



(1) (2) (3) (4) (5) (6)



Sales......................... Net operating income . Operating assets ........ Margin (2) ÷ (1) ........ Turnover (1) ÷ (3) ..... ROI (4) × (5) ............



Present



$10,000,000 $800,000 $4,000,000 8% 2.5 20.0%



New Line



Total



$2,000,000 $12,000,000 $160,000 * $960,000 $1,000,000 $5,000,000 8% 8% 2.0 2.4 16.0% 19.2%



* Sales ........................................................... $2,000,000 Less variable expenses (60% × $2,000,000)... 1,200,000 Contribution margin ...................................... 800,000 Less fixed expenses ...................................... 640,000 Net operating income.................................... $ 160,000 2. Dell Havasi will be inclined to reject the new product line, since accepting it would reduce his division’s overall rate of return. 3. The new product line promises an ROI of 16%, whereas the company’s overall ROI last year was only 15%. Thus, adding the new line would increase the company’s overall ROI. 4. a.



Operating assets ..................... Minimum return required ......... Minimum net operating income................................... Actual net operating income .... Minimum net operating income (above)....................... Residual income......................



Present



New Line



Total



$4,000,000 $1,000,000 $5,000,000 12% × 12% × 12% × $ 480,000 $ 800,000



$ 120,000 $ 600,000 $ 160,000 $ 960,000



480,000 $ 320,000



120,000 600,000 $ 40,000 $ 360,000



b. Under the residual income approach, Dell Havasi would be inclined to accept the new product line, since adding the line would increase the total amount of his division’s residual income, as shown above.
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Problem 12-21 (45 minutes)



1. The lowest acceptable transfer price from the perspective of the selling division is given by the following formula:



Transfer price ≥ Variable cost + per unit



Total contribution margin on lost sales Number of units transferred



The Pulp Division has no idle capacity, so transfers from the Pulp Division to the Carton Division would cut directly into normal sales of pulp to outsiders. Since the costs are the same whether the pulp is transferred internally or sold to outsiders, the only relevant cost is the lost revenue of $70 per ton from the pulp that could be sold to outsiders. This is confirmed below: Transfer price ≥ $42 +



($70 - $42) × 5,000 = $42 + ($70 - $42) = $70 5,000



Therefore, the Pulp Division will refuse to transfer at a price less than $70 a ton. The Carton Division can buy pulp from an outside supplier for $70 a ton, less a 10% quantity discount of $7, or $63 a ton. Therefore, the Division would be unwilling to pay more than $63 per ton.



Transfer price ≤ Cost of buying from outside supplier = $63 The requirements of the two divisions are incompatible. The Carton Division won’t pay more than $63 and the Pulp Division will not accept less than $70. Thus, there can be no mutually agreeable transfer price and no transfer will take place. 2. The price being paid to the outside supplier, net of the quantity discount, is only $63. If the Pulp Division meets this price, then profits in the Pulp Division and in the company as a whole will drop by $35,000 per year: Lost revenue per ton ............................. $70 Outside supplier’s price .......................... $63 Loss in contribution margin per ton......... $7 Number of tons per year ........................ × 5,000 Total loss in profits ................................ $35,000
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Problem 12-21 (continued)



Profits in the Carton Division will remain unchanged, since it will be paying the same price internally as it is now paying externally. 3. The Pulp Division has idle capacity, so transfers from the Pulp Division to the Carton Division do not cut into normal sales of pulp to outsiders. In this case, the minimum price as far as the Carton Division is concerned is the variable cost per ton of $42. This is confirmed in the following calculation: Transfer price ≥ $42 +



$0 = $42 5,000



The Carton Division can buy pulp from an outside supplier for $63 a ton and would be unwilling to pay more than that for pulp in an internal transfer. If the managers understand their own businesses and are cooperative, they should agree to a transfer and should settle on a transfer price within the range:



$42 ≤ Transfer price ≤ $63 4. Yes, $59 is a bona fide outside price. Even though $59 is less than the Pulp Division’s $60 “full cost” per unit, it is within the range given in Part 3 and therefore will provide some contribution to the Pulp Division. If the Pulp Division does not meet the $59 price, it will lose $85,000 in potential profits: Price per ton .......................................... Less variable costs .................................. Contribution margin per ton.....................



$59 42 $17



5,000 tons × $17 per ton = $85,000 potential increased profits This $85,000 in potential profits applies to the Pulp Division and to the company as a whole. 5. No, the Carton Division should probably be free to go outside and get the best price it can. Even though this would result in suboptimization for the company as a whole, the buying division should probably not be forced to buy inside if better prices are available outside.
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Problem 12-21 (continued)



6. The Pulp Division will have an increase in profits: Selling price ............................................. Less variable costs .................................... Contribution margin per ton.......................



$70 42 $28



5,000 tons × $28 per ton = $140,000 increased profits The Carton Division will have a decrease in profits: Inside purchase price ................................ Outside purchase price.............................. Increased cost per ton ..............................



$70 59 $11



5,000 tons × $11 per ton = $55,000 decreased profits The company as a whole will have an increase in profits: Increased contribution margin in the Pulp Division........... Decreased contribution margin in the Carton Division ...... Increased contribution margin per ton ............................



$28 11 $17



5,000 tons × $17 per ton = $85,000 increased profits So long as the selling division has idle capacity, profits in the company as a whole will increase if internal transfers are made. However, there is a question of fairness as to how these profits should be split between the selling and buying divisions. The inflexibility of management in this situation damages the profits of the Carton Division and greatly enhances the profits of the Pulp Division.
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Problem 12-22 (60 minutes)



1. Total Company Cookbook Travel Guide Handy Speller Sales ...................................... $300,000 100 % $90,000 100 % $150,000 100 % $60,000 100 % Less variable expenses: Printing cost ......................... 102,000 34 27,000 30 63,000 42 12,000 20 9,000 10 15,000 10 6,000 10 Sales commissions ................ 30,000 10 36,000 40 78,000 52 18,000 30 Total variable expenses ............ 132,000 44 54,000 60 72,000 48 42,000 70 Contribution margin ................. 168,000 56 Less traceable fixed expenses: Advertising ........................... 36,000 12 13,500 15 19,500 13 3,000 5 Salaries ................................ 33,000 11 18,000 20 9,000 6 6,000 10 Equipment depreciation* 9,000 3 2,700 3 4,500 3 1,800 3 4 1,800 2 6,000 4 4,200 7 Warehouse rent**................. 12,000 36,000 40 39,000 26 15,000 25 Total traceable fixed expenses .. 90,000 30 $18,000 20 % $ 33,000 22 % $27,000 45 % Product line segment margin .... 78,000 26 Less common fixed expenses: General sales ........................ 18,000 6 General administration........... 42,000 14 1 Depreciation—office facilities . 3,000 Total common fixed expenses... 63,000 21 5% Net operating income............... $ 15,000 *$9,000 × 30%, 50%, and 20%, respectively. **$48,000 square feet × $3 per square foot = $144,000; $144,000 ÷ 12 months = $12,000 per month. $12,000 ÷ 48,000 square feet = $0.25 per square foot per month. $0.25 × 7,200 square feet, 24,000 square feet, and 16,800 square feet, respectively.
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Problem 12-22 (continued)



2. a. No, the cookbook line should not be eliminated. The cookbook is covering all of its own costs and is generating an $18,000 segment margin toward covering the company’s common costs and toward profits. (Note: Problems relating to the elimination of a product line are covered in more depth in Chapter 13.) b. No, it is probably unwise to focus all available resources on promoting the travel guide. The company is already spending nearly as much on the promotion of this line as it is on the other two lines together. Furthermore, the travel guide has the lowest contribution margin ratio of the three products. Nevertheless, we cannot say for sure which product should be emphasized in this situation without more information. If the equipment is being fully utilized, increasing the production of any one product would require cutting back on one of the other products. In Chapter 13 we will discuss how to choose the most profitable product when there is a constraint that forces such a trade-off between products. 3. At least three additional points should be brought to the attention of management: i. Compared to the other two lines, salaries are very high for the cookbook line. This should be investigated to find the reason for the wide difference in cost. ii. The company pays a commission of 10% on the selling price of any book. Consideration should be given to revising the commission structure to base it on contribution margin, rather than on sales. iii. Management should consider JIT deliveries to reduce warehouse costs.
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Problem 12-23 (20 minutes)



1. Operating assets do not include investments in other companies or in undeveloped land.



Ending Balances



Beginning Balances



Cash ..................................................... $ 120,000 Accounts receivable ................................ 530,000 Inventory............................................... 380,000 Plant and equipment (net) ...................... 620,000 Total operating assets............................. $1,650,000 Average operating assets = Margin = = Turnover= =



$ 140,000 450,000 320,000 680,000 $1,590,000



$1,650,000 + $1,590,000 = $1,620,000 2 Net operating income Sales $405,000 = 10% $4,050,000 Sales Average operating assets $4,050,000 = 2.5 $1,620,000



ROI = Margin × Turnover = 10% × 2.5 = 25% 2. Net operating income ............................................ Minimum required return (15% × $1,620,000) ........ Residual income....................................................



$405,000 243,000 $162,000
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Problem 12-24 (60 minutes)



1. From the standpoint of the selling division, Alpha Division: Transfer price ≥ Variable cost + per unit Transfer price ≥ ($18 - $2)+



Total contribution margin on lost sales Number of units transferred



($30 - $18) × 5,000 = $16 + $12 = $28 5,000



But, from the standpoint of the buying division, Beta Division:



Transfer price ≤ Cost of buying from outside supplier = $27 Beta Division won’t pay more than $27 and Alpha Division will not accept less than $28, so no deal is possible. There will be no transfer. 2. a. From the standpoint of the selling division, Alpha Division: Transfer price ≥ Variable cost + per unit Transfer price ≥ ($65 - $5) +



Total contribution margin on lost sales Number of units transferred



($90 - $65) × 30,000 = $60 + $25 = $85 30,000



From the standpoint of the buying division, Beta Division:



Transfer price ≤ Cost of buying from outside supplier = $89 In this instance, an agreement is possible within the range:



$85 ≤ Transfer price ≤ $89 Even though both managers would be better off with any transfer price within this range, they may disagree about the exact amount of the transfer price. It would not be surprising to hear the buying division arguing strenuously for $85 while the selling division argues just as strongly for $89.
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Problem 12-24 (continued)



b. The loss in potential profits to the company as a whole will be: Beta Division’s outside purchase price ......................... Alpha Division’s variable cost on the internal transfer.... Potential added contribution margin lost to the company as a whole...................................................... Number of units ........................................................ Potential added contribution margin and company profits forgone........................................................



$89 85 $4 × 30,000 $120,000



Another way to derive the same answer is to look at the loss in potential profits for each division and then total the losses for the impact on the company as a whole. The loss in potential profits in Alpha Division will be: Suggested selling price per unit .................................. Alpha Division’s variable cost on the internal transfer.... Potential added contribution margin per unit................ Number of units ........................................................ Potential added contribution margin and divisional profits forgone........................................................



$88 85 $3 × 30,000 $ 90,000



The loss in potential profits in Beta Division will be: Outside purchase price per unit .................................. Suggested price per unit inside ................................... Potential cost avoided per unit.................................... Number of units ........................................................ Potential added contribution margin and divisional profits forgone........................................................



$89 88 $1 × 30,000 $ 30,000



The total of these two amounts equals the $120,000 loss in potential profits for the company as a whole. 3. a. From the standpoint of the selling division, Alpha Division: Transfer price ≥ Variable cost + per unit



Total contribution margin on lost sales Number of units transferred



Transfer price ≥ $40 +



$0 = $40 20,000
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Problem 12-24 (continued)



From the standpoint of the buying division, Beta Division:



Transfer price ≤ Cost of buying from outside supplier Transfer price ≤ $75 - (0.08 × $75) = $69 In this case, an agreement is possible within the range: $40 ≤ Transfer price ≤ $69



If the managers understand what they are doing and are reasonably cooperative, they should be able to come to an agreement with a transfer price within this range. b. Alpha Division’s ROI should increase. Since the division has idle capacity, there should be little or no increase needed in the division’s operating assets as a result of selling 20,000 units a year to Beta Division. Therefore, Alpha Division’s turnover should increase. The division’s margin earned on sales should also increase, since its contribution margin will increase by $400,000 as a result of the new sales, with no offsetting increase in fixed costs: Selling price ..................................... Less variable costs............................ Contribution margin .......................... Number of units ............................... Added contribution margin ................



$60 40 $20 × 20,000 $400,000



Thus, with both the margin and the turnover increasing, the division’s ROI would also increase. 4. From the standpoint of the selling division, Alpha Division: Transfer price ≥ Variable cost + per unit Transfer price ≥ $21 +



Total contribution margin on lost sales Number of units transferred



($50 - $26)



× 45,000



120,000



= $21 + $9 = $30
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Problem 12-25 (60 minutes)



1. The disadvantages or weaknesses to the company’s format are as follows: a. The company should include a column showing the combined results of the three regions taken together. b. Additional columns showing percentages would be helpful in assessing performance and pinpointing areas of difficulty. c. The regional expenses should be segregated into variable and fixed categories to permit the computation of both a contribution margin and a regional segment margin. d. The corporate expenses are probably common to the regions and should not be arbitrarily allocated. 2. Corporate advertising expenses have been allocated on the basis of sales dollars; the general administrative expenses have been allocated evenly among the three regions. Such allocations should not be made under the contribution approach, since they can be misleading to management and tend to call attention away from the segment margin. The segment margin should be used to measure the performance of a segment, not the “net operating income” or “net loss” after allocating common expenses.
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Problem 12-25 (continued)



3.



Total Amount



%



West Amount %



Central Amount %



East Amount %



Sales .....................................$2,000,000 100.0 $450,000 100.0 $800,000 100.0 $750,000 Less variable expenses: Cost of goods sold ............... 819,400 41.0 162,900 36.2 280,000 35.0 376,500 Shipping expense................. 77,600 3.9 17,100 3.8 32,000 4.0 28,500 Total variable expenses ........... 897,000 44.9 180,000 40.0 312,000 39.0 405,000 Contribution margin ................ 1,103,000 55.1 270,000 60.0 488,000 61.0 345,000 Less traceable fixed expenses: Advertising .......................... 518,000 25.9 108,000 24.0 200,000 25.0 210,000 Salaries ............................... 313,000 15.6 90,000 20.0 88,000 11.0 135,000 Utilities................................ 40,500 2.0 13,500 3.0 12,000 1.5 15,000 Depreciation ........................ 85,000 4.3 27,000 6.0 28,000 3.5 30,000 Total traceable fixed expenses ................................ 956,500 47.8 238,500 53.0 328,000 41.0 390,000 Regional segment margin........ 146,500 7.3 $31,500 7.0 $160,000 20.0 $(45,000) Less common fixed expenses not traceable to the regions: Advertising (general) 80,000 4.0 General admin. expenses...... 150,000 7.5 Total common fixed expenses.. 230,000 11.5 Net loss ................................. $ (83,500) (4.2)



100.0 50.2 3.8 54.0 46.0 28.0 18.0 2.0 4.0 52.0 (6.0)



Note: Percentage figures may not total down due to rounding.
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Problem 12-25 (continued)



4. The following points should be brought to the attention of management: a. Sales in the West are much lower than in the other two regions. This is not due to lack of salespeople since salaries in the West are about the same as in the Central Region, which has the highest sales of the three regions. b. The West is spending about half as much for advertising as the Central Region. Perhaps this is the reason for the West’s lower sales. c. The East apparently is selling a large amount of low-margin items. Note that it has a contribution margin ratio of only 46%, compared to 60% or more for the other two regions. d. The East appears to be overstaffed. Its salaries are about 50% greater than in either of the other two regions. e. The East is not covering its own traceable costs. Major attention should be given to improving the sales mix and reducing expenses in this region. f. Apparently, the salespeople in all three regions are on a salary basis. Perhaps a change to a commission basis would encourage the sales staff to be more aggressive and improve sales throughout the company.
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Problem 12-26 (60 minutes)



1.



(a) Total Cost



(b) Total Activity



Sales support .............. $3,600,000 24,000 calls Order processing ......... 1,720,000 8,600 orders Warehousing ............... 940,000 117,500 square feet Packing and shipping ... 520,000 104,000 pounds shipped



(a) ÷ (b) Rate



$150 per call $200 per order $8 per square foot $5 per pound shipped



Assignment of expenses to markets:



Sales support, at $150 per call........... Order processing, at $200 per order........ Warehousing, at $8 per square foot ....... Packing and shipping, at $5 per pound ....................



Commercial Market Events or Amount Transactions



Home Market Events or Transactions Amount



School Market Events or Transactions Amount



8,000



$1,200,000



5,000



$ 750,000



11,000



$1,650,000



1,750



350,000



5,200



1,040,000



1,650



330,000



35,000



280,000



65,000



520,000



17,500



140,000



24,000



120,000



16,000



80,000



64,000



320,000
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Problem 12-26 (continued)



2. The segmented income statement follows (All dollar amounts are in thousands of dollars):



Total Amount %



Commercial Amount %



Sales ................................. $20,000 100.0 $8,000 100.0 Less variable expenses: Cost of goods sold ........... 9,500 47.5 3,900 48.8 Sales support................... 3,600 18.0 1,200 15.0 Order processing.............. 1,720 8.6 350 4.4 Packing and shipping........ 520 2.6 120 1.5 Total variable expenses ....... 15,340 76.7 5,570 69.6 Contribution margin ............ 4,660 23.3 2,430 30.4 Less traceable fixed expenses: Warehousing ................... 940 4.7 280 3.5 Advertising ...................... 1,460 7.3 700 8.8 General mgmt—salaries .... 410 2.1 150 1.9 Total traceable fixed expenses ............................ 2,810 14.1 1,130 14.1 Market segment margin ...... 1,850 9.3 $1,300 16.3 [The statement is continued on the next page]



Market Home Amount %



$5,000 100.0



School Amount %



$7,000 100.0



2,400 750 1,040 80 4,270 730



48.0 15.0 20.8 1.6 85.4 14.6



3,200 1,650 330 320 5,500 1,500



45.7 23.6 4.7 4.6 78.6 21.4



520 180 120



10.4 3.6 2.4



140 580 140



2.0 8.3 2.0



860 $ 640



12.3 9.1



820 16.4 $(90) (1.8)
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Problem 12-26 (continued)



Total Amount %



Market segment margin ...... 1,850 Less common fixed expenses not traceable to markets: Advertising.................... 230 General management .... 900 Total common fixed expenses ............................ 1,130 Net operating income.......... $ 720



9.3



Commercial Amount % $1,300



16.3



Market Home Amount % $(90)



(1.8)



School Amount % $ 640



9.1



1.2 4.5 5.7 3.6



Note: Percentage figures may not total down due to rounding.
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Problem 12-26 (continued)



3. The following comments relate to the three markets: Commercial market: • The commercial market is the company’s strongest segment rather than its weakest. It is generating enough segment margin by itself to cover all of the company’s common costs. • The manager of the commercial market is doing an outstanding job of controlling expenses. Expenses as a percentage of sales are lower than the company average for every category except cost of sales and advertising, and these latter two costs do not seem out of line. Home Market: • The home market spends very little on advertising. A more generous advertising budget may yield a substantial increase in sales in this segment. • Order processing expenses are extremely high in the home market. Note from the data in the problem that more orders are written in this market (5,200 orders) than in the other two markets combined. This large number of orders, combined with the low overall sales in the home market, means that the home market is taking many small orders. • Warehousing expenses are also high in the home market. • The home market is not covering its own traceable costs. If sales can’t be increased through a more generous advertising budget and through a concerted effort to make larger sales per order and other actions, then consideration should be given to eliminating this market segment. School Market: • The school market has extremely high sales support expenses. This is because nearly as many sales calls are made to this market (11,000 calls) as are made to the other two markets combined. Can contacts be made by phone or by other means? • Over 60% of the packing and shipping expenses are traceable to the school market. The company may want to investigate cheaper shipping methods. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 756
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Problem 12-27 (30 minutes)



1. ROI = Margin × Turnover



=



Net operating income Sales × Sales Average operating assets



=



$360,000 $4,000,000 × $4,000,000 $2,000,000



= 9% × 2 = 18% 2.



ROI =



$360,000 $4,000,000 × $4,000,000 $1,600,000



= 9% × 2.5 = 22.5% (Unchanged) (Increase) (Increase) 3.



ROI = =



$392,000 $4,000,000 × $4,000,000 $2,000,000 9.8% × 2 = (Increase) (Unchanged)



19.6% (Increase)



4. Interest is a financing expense and thus it is not used to compute net operating income. ROI = =



$380,000 $4,000,000 × $4,000,000 $2,500,000 9.5% × 1.6 = (Increase) (Decrease)



15.2% (Decrease)
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Problem 12-27 (continued)



5. The company has a contribution margin ratio of 30% ($24 CM per unit, divided by the $80 selling price per unit). Therefore, a 20% increase in sales would result in a new net operating income of: Sales (1.20 × $4,000,000) ........................ Less variable expenses.............................. Contribution margin.................................. Less fixed expenses.................................. Net operating income ............................... ROI = =



6.



ROI = =



7.



ROI =



$4,800,000 3,360,000 1,440,000 840,000 $ 600,000



100 % 70 30 %



$600,000 $4,800,000 × $4,800,000 $2,000,000 12.5% × 2.4 = 30% (Increase) (Increase) (Increase) $320,000 $4,000,000 × $4,000,000 $1,960,000 8% × 2.04 = 16.3% (Decrease) (Increase) (Decrease) $360,000 $4,000,000 × $4,000,000 $1,800,000



= 9% × 2.22 = 20% (Unchanged) (Increase) (Increase)
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Problem 12-28 (30 minutes)



1. The average operating assets for the year must be computed before determining the ROI and residual income. The computation is: Ending balance........................................... $12,960,000 Beginning balance ($12,960,000 ÷ 1.08)...... 12,000,000 Total.......................................................... $24,960,000 Average balance ($24,960,000 ÷ 2) ............. $12,480,000 a. ROI = Margin × Turnover =



Net operating income Sales × Sales Average operating assets



=



$1,872,000 $31,200,000 × = 6% × 2.5 = 15% $31,200,000 $12,480,000



b. Net operating income ............................. $1,872,000 Minimum required net operating income: Average operating assets ..................... $12,480,000 Minimum required return...................... × 11% 1,372,800 Residual income ..................................... $ 499,200 2. The division’s management would have been more likely to accept the investment opportunity if residual income, rather than ROI, had been used to evaluate performance and determine bonuses. The investment would have lowered the division’s ROI because its expected return of 13% is lower than the division’s historical returns of 14% to 17% as well as its most recent ROI of 15%. In contrast, the division’s residual income would be increased by the investment opportunity. From the standpoint of the entire company, an investment whose return exceeds the minimum required return should be accepted. However, when bonuses are based on ROI, the division will likely reject any investment that lowers the division’s ROI even if it exceeds the minimum required rate of return. 3. Reigis must be free to control all items related to profit (revenues and expenses) and investment if it is to be evaluated fairly as an investment center. This is true under both the ROI and residual income approaches. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 12
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Problem 12-29 (45 minutes)



1. The Quark Division will probably reject the $340 price because it is below the division’s variable costs of $350 per set. This variable cost includes the $140 transfer price from the Cabinet Division, which in turn includes $30 per unit in fixed costs. Nevertheless, from the perspective of the Quark Division, the entire $140 transfer price from the Cabinet Division is a variable cost. Thus, it will reject the offered $340 price. 2. If both the Cabinet Division and the Quark Division have idle capacity, then from the perspective of the entire company the $340 offer should be accepted. By rejecting the $340 price, the company will lose $60 in potential contribution margin per set: Price offered per set ................................ Less variable costs per set: Cabinet Division .................................... Quark Division ...................................... Potential contribution margin per set.........



$340 $ 70 210



280 $ 60



3. If the Cabinet Division is operating at capacity, any cabinets transferred to the Quark Division to fill the overseas order will have to be diverted from outside customers. Whether a cabinet is sold to outside customers or is transferred to the Quark Division, its production cost is the same. However, if a set is diverted from outside sales, the Cabinet Division (and the entire company) loses the $140 in revenue. As a consequence, as shown below, there would be a net loss of $10 on each TV set sold for $340. Price offered per set .............................................. $340 Less: Lost revenue from sales of cabinets to outsiders ... $140 Variable cost of Quark Division............................. 210 350 Net loss per TV ..................................................... ($ 10)
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Problem 12-29 (continued)



4. When the selling division has no idle capacity, as in part (3), market price works very well as a transfer price. The cost to the company of a transfer when there is no idle capacity is the lost revenue from sales to outsiders. If the market price is used as the transfer price, the buying division will view the market price of the transferred item as its cost— which is appropriate since that is the cost to the company. As a consequence, the manager of the buying division should be motivated to make decisions that are in the best interests of the company. When the selling division has idle capacity, the cost to the company of the transfer is just the variable cost of producing the item. If the market price is used as the transfer price, the manager of the buying division will view that as his/her cost rather than the real cost to the company, which is just variable cost. Hence, the manager will have the wrong cost information for making decisions as we observed in parts (1) and (2) above.
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Problem 12-30 (60 minutes)



1. Segments defined as product lines:



Glass Division Amount %



Sales..................................... R600,000 Less variable expenses ........... 300,000 Contribution margin ............... 300,000 Less traceable fixed expenses: Advertising.......................... 120,000 Depreciation........................ 48,000 Administration ..................... 42,000 Total ..................................... 210,000 Product line segment margin... 90,000 Less common fixed expenses not traceable to product lines: Administration ..................... 60,000 Divisional segment margin ...... R 30,000



100 50 50



Flat Glass Amount %



Product Line Auto Glass Amount %



R200,000 100 R300,000 100 130,000 65 120,000 40 70,000 35 180,000 60



20 8 7 35 15 R



30,000 10,000 14,000 54,000 16,000



15 5 7 27 8 R



42,000 24,000 21,000 87,000 93,000



14 8 7 29 31



Specialty Glass Amount %



R100,000 100 50,000 50 50,000 50



48,000 14,000 7,000 69,000 R (19,000)



48 14 7 69 (19)



10 5
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Problem 12-30 (continued)



2. Segments defined as markets for Specialty Glass:



Specialty Glass Amount %



Sales ........................................... R100,000 Less variable expenses ................. 50,000 Contribution margin...................... 50,000 Less traceable fixed expenses: Advertising ................................ 48,000 Market segment margin ................ 2,000 Less common fixed expenses not traceable to sales markets: Depreciation.............................. 14,000 Administration ........................... 7,000 Total............................................ 21,000 Product line segment margin......... R (19,000) 3.



Incremental contribution margin: 35% × R40,000 increased sales................ 60% × R30,000 increased sales................ Less cost of the promotional campaign ........ Increased net operating income ..................



100 50 50



Sales Market Domestic Foreign Amount % Amount %



48 2



R60,000 100 30,000 50 30,000 50



R 40,000 100 20,000 50 20,000 50



18,000 R12,000



30,000 75 R(10,000) (25)



30 20



14 7 21 (19)



Flat Glass Auto Glass R14,000 8,000 R 6,000



R18,000 8,000 R10,000



Based on these data, the campaign should be directed toward Auto Glass. Note that the analysis uses the contribution margin ratio rather than the segment margin ratio. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 12
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Problem 12-31 (45 minutes)



1. The number of valves that must be sold would be: Let X $5X $2X X



= = = =



units sold $3X + $462,000 + $98,000* $560,000 280,000 valves, or $1,400,000 in sales



*$700,000 × 14% = $98,000. a.



b.



Margin =



Net operating income $98,000 = = 7% Sales $1,400,000



Turnover =



Sales $1,400,000 = = 2.0 Operating assets $700,000



2. and 3. Sales Volume Units sold................................. 260,000 280,000 300,000 (1) Sales @ $5.20*, $5.00 and $4.80* .................................. $1,352,000 $1,400,000 $1,440,000 840,000 900,000 Less variable expense @ $3....... 780,000 Contribution margin .................. 572,000 560,000 540,000 462,000 462,000 Less fixed expenses .................. 462,000 (2) Net operating income................ $ 110,000 $ 98,000 $ 78,000 (3) Total assets .............................. $ 650,000 $ 700,000 $ 750,000 (4) Margin (2) ÷ (1) ....................... (5) Turnover (1) ÷ (3) .................... ROI (4) × (5) ...........................



8.14% 2.08 16.93%



7.00% 2.00 14.00%



5.42% 1.92 10.41%



*$5.00 × 1.04 = $5.20; $5.00 × 0.96 = $4.80. Note: The $280,000 column is not required.
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Problem 12-31 (continued)



4.



Present Sales



New Sales



Total Sales



Units sold...................................... 280,000 20,000 300,000 (1) Sales @ $5.00 and $4.25 ........ $1,400,000 $85,000 $1,485,000 900,000 Less variable expenses @ $3... 840,000 60,000 Contribution margin ............... 560,000 25,000 585,000 0 462,000 Less fixed expenses ............... 462,000 (2) Net operating income ............. $ 98,000 $25,000 $ 123,000 (3) Total assets ........................... $ 700,000 $50,000 $ 750,000 (4) Margin (2) ÷ (1) .................... (5) Turnover (1) ÷ (3) ................. ROI (4) × (5) ........................



7.00% 2.00 14.00%



29.41% 1.70 50.00%



8.28% 1.98 16.39%



Yes, the manager of the Valve Division should accept the $4.25 price.
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Problem 12-32 (30 minutes)



1. The variable cost of the new tube will be: Direct materials..................................... $ 60 Direct labor .......................................... 49 Variable overhead (1/3 × $54) ............... 18 Total variable cost ................................. $127 The lost contribution margin on outside sales will be: Selling price (regular tubes) ................... Less variable expenses: Direct materials .................................. Direct labor ........................................ Variable overhead (25% × $40) .......... Variable selling and administrative* ..... Contribution margin per tube ................. *Total selling and administrative............... Less fixed portion ................................. Variable portion ....................................



$170 $38 27 10 5



80 $ 90



$390,000 350,000 $ 40,000



$40,000 ÷ 8,000 tubes = $5 per tube. The lowest acceptable transfer price from the perspective of the selling division is given by the following formula: Transfer price ≥ Variable + cost Transfer price ≥ $127+



Total contribution margin on lost sales Number of units transferred $90 × 3,000 = $127 + $108 = $235 2,500



2. Any price below $235 will result in a decline in the profits of both the Tube Division and the entire company. If the Tube Division meets a price of $200, then profits will decrease by $87,500 as show below: Minimum transfer price.................................................. $235 200 Outside supplier’s price.................................................. Potential decrease in contribution margin ........................ $ 35 Number of units ............................................................ × 2,500 Total potential decrease in contribution margin and net operating income........................................................ $87,500 © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 766
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Case 12-33 (90 minutes)



1.



Total Company Amount %



Sales ....................................... $1,500,000 Less variable expenses: Production............................. 336,000 Selling................................... 142,000 Total variable expenses ............. 478,000 Contribution margin .................. 1,022,000 Less traceable fixed expenses: Production............................. 376,000 Selling................................... 282,000 Total traceable fixed expenses ... 658,000 Product segment margin ........... 364,000 Less common fixed expenses: Production............................. 210,000 Administrative........................ 180,000 Total common fixed expenses.... 390,000 Net loss .................................... $ (26,000)



100.0



Product A Amount %



$600,000 100



Product B Amount %



$400,000 100



Product C Amount %



$500,000 100



22.4 9.5 31.9 68.1



108,000 60,000 168,000 432,000



18 10 28 72



128,000 32,000 160,000 240,000



32 8 40 60



100,000 50,000 150,000 350,000



20 10 30 70



25.1 18.8 43.9 24.3



180,000 102,000 282,000 $150,000



30 17 47 25



36,000 80,000 116,000 $124,000



9 20 29 31



160,000 100,000 260,000 $ 90,000



32 20 52 18



14.0 12.0 26.0 (1.7)
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Case 12-33 (continued)



2. Product C should not be eliminated. As shown on the income statement in part 1, product C is covering all of its own traceable costs and it is generating a segment margin of $90,000 per month. If the product is eliminated, all of this segment margin will be lost to the company, resulting in even larger overall monthly losses. 3. No, the company should concentrate its remaining inventory of X7 chips on making product A, not product B. The company should focus on the product that will provide the greatest amount of contribution margin. Under the conditions posed, product A will provide the greatest amount of contribution margin since (1) it has a CM ratio of 72% as compared to only 60% for product B; (2) the two products have the same selling price, and therefore, due to its higher CM ratio, product A will generate a greater amount of contribution margin per chip than product B; and (3) the two products require the same number of chips per unit. 4. a. An income statement showing product C segmented by markets appears on the next page. b. The following insights should be brought to the attention of management: 1. Sales in the vending market are very low as compared to the home market. 2. Variable selling expenses are 28% of sales in the vending market as compared to only 8% in the home market. Is this just the nature of the markets, or are the high variable selling expenses in the vending market a result of poor cost control? 3. The traceable fixed selling expenses in the vending market are 50% higher than in the home market, even though the vending market has only a fraction of the sales of the home market. Why would these costs be so high in the vending market? 4. The vending market has a negative segment margin. If sales can’t be increased enough in future months to permit the market to cover its own costs, then consideration should be given to eliminating the market. (Instructor’s note: The question of elimination of product lines and other segments is covered in more detail in Chapter 13.) © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 768
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Case 12-33 (continued)



Product C Amount %



Sales ............................................ $500,000 100 Less variable expenses: Production.................................. 100,000 20 Selling........................................ 50,000 10 Total variable expenses .................. 150,000 30 Contribution margin ....................... 350,000 70 Less traceable fixed expenses: Selling........................................ 75,000 15 Market segment margin ................. 275,000 55 Less common fixed expenses not traceable to market segments: Production.................................. 160,000 32 5 Selling* ...................................... 25,000 Total common fixed expenses......... 185,000 37 Product segment margin ................ $ 90,000 18 *Total fixed selling expenses ........................................ Less fixed selling expenses traceable to the markets .... Fixed selling expenses common to the markets............



Vending Market Amount %



$ 50,000 100 10,000 14,000 24,000 26,000



20 28 48 52



45,000 90 $(19,000) (38)



Home Market Amount %



$450,000



100.0



90,000 36,000 126,000 324,000



20.0 8.0 28.0 72.0



30,000 $294,000



6.7 65.3



$100,000 75,000 $ 25,000
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Case 12-34 (45 minutes)



1. The Electrical Division is presently operating at capacity; therefore, any sales of X52 electrical fitting to the Brake Division will require that the Electrical Division give up an equal number of sales to outside customers. Using the transfer pricing formula, we get a minimum transfer price of: Transfer price ≥ Variable cost + per unit



Total contribution margin on lost sales Number of units transferred



Transfer price ≥ $4.25 + ($7.50 - $4.25) Transfer price ≥ $4.25 + $3.25 Transfer price ≥ $7.50 Thus, the Electrical Division should not supply the fitting to the Brake Division for $5 each. The Electrical Division must give up revenues of $7.50 on each fitting that it sells internally. Since management performance in the Electrical Division is measured by ROI, selling the fittings to the Brake Division for $5 would adversely affect these performance measurements. 2. The key is to realize that the $8 in fixed overhead and administrative costs contained in the Brake Division’s $49.50 “cost” per brake unit is not relevant. There is no indication that winning this contract would actually affect any of the fixed costs. If these costs would be incurred regardless of whether or not the Brake Division gets the airplane brake contract, they should be ignored when determining the effects of the contract on the company’s profits. Another key is that the variable cost of the Electrical Division is not relevant either. Whether the fittings are used in the brake units or sold to outsiders, the production costs of the fittings would be the same. The only difference between the two alternatives is the revenue on outside sales that is given up when the fittings are transferred within the company.
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Case 12-34 (continued)



Selling price of the brake units .................................. $50.00 Less: The cost of the fittings used in the brakes (i.e. the lost revenue from sale of fittings to outsiders)....... $ 7.50 Variable costs of the Brake Division excluding the fitting ($22.50 + $14.00)..................................... 36.50 44.00 Net positive effect on the company’s profit................. $ 6.00 Therefore, the company as a whole would be better off by $6.00 for each brake unit that is sold to the airplane manufacturer. 3. As shown in part (1) above, the Electrical Division would insist on a transfer price of at least $7.50 for the fitting. Would the Brake Division make any money at this price? Again, the fixed costs are not relevant in this decision since they would not be affected. Once this is realized, it is evident that the Brake Division would be ahead by $6.00 per brake unit if it accepts the $7.50 transfer price. Selling price of the brake units ................................. $50.00 Less: Purchased parts (from outside vendors) ................. $22.50 Electrical fitting X52 (assumed transfer price) ......... 7.50 Other variable costs .............................................. 14.00 44.00 Brake Division contribution margin ........................... $ 6.00 In fact, since there is a positive contribution margin of $6, any transfer price within the range of $7.50 to $13.50 (= $7.50 + $6.00) will improve the profits of both divisions. So yes, the managers should be able to agree on a transfer price. 4. It is in the best interests of the company and of the divisions to come to an agreement concerning the transfer price. As demonstrated in part (3) above, any transfer price within the range $7.50 to $13.50 would improve the profits of both divisions. What happens if the two managers do not come to an agreement?
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Case 12-34 (continued)



In this case, top management knows that there should be a transfer and could step in and force a transfer at some price within the acceptable range. However, such an action, if done on a frequent basis, would undermine the autonomy of the managers and turn decentralization into a sham. Our advice to top management would be to ask the two managers to meet to discuss the transfer pricing decision. Top management should not dictate a course of action or what is to happen in the meeting, but should carefully observe what happens in the meeting. If there is no agreement, it is important to know why. There are at least three possible reasons. First, the managers may have better information than the top managers and refuse to transfer for very good reasons. Second, the managers may be uncooperative and unwilling to deal with each other even if it results in lower profits for the company and for themselves. Third, the managers may not be able to correctly analyze the situation and may not understand what is actually in their own best interests. For example, the manager of the Brake Division may believe that the fixed overhead and administrative cost of $8 per brake unit really does have to be covered in order to avoid a loss. If the refusal to come to an agreement is the result of uncooperative attitudes or an inability to correctly analyze the situation, top management can take some positive steps that are completely consistent with decentralization. If the problem is uncooperative attitudes, there are many training companies that would be happy to put on a short course in team building for the company. If the problem is that the managers are unable to correctly analyze the alternatives, they can be sent to executive training courses that emphasize economics and managerial accounting.
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Case 12-35 (75 minutes)



1. See the segmented statement on the second following page. Supporting computations for the statement are given below: Revenues: Membership dues (20,000 × $100) ............................ $2,000,000 Assigned to Magazine Subscriptions Division (20,000 × $20) ...................................................... 400,000 Assigned to Membership Division ............................... $1,600,000 Non-member magazine subscriptions (2,500 × $30).... $ 75,000 Reports and texts (28,000 × $25) .............................. $ 700,000 Continuing education courses: One-day (2,400 × $75)........................................... $ 180,000 Two-day (1,760 × $125) ......................................... 220,000 Total revenue ........................................................... $ 400,000 Salary and personnel costs: Membership Division ..................... Magazine Subscriptions Division ..... Books and Reports Division ............ Continuing Education Division ........ Total assigned to divisions ............. Corporate staff.............................. Total ............................................



Salaries



$210,000 150,000 300,000 180,000 840,000 80,000 $920,000



Personnel Costs (25% of Salaries) $ 52,500 37,500 75,000 45,000 210,000 20,000 $230,000
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Case 12-35 (continued)



Some may argue that, except for the $50,000 in rental cost directly attributed to the Books and Reports Division, occupancy costs are common costs that should not be allocated. The correct treatment of the occupancy costs depends on whether they could be avoided in part by eliminating a division. In the solution below, we have assumed they could be avoided. Occupancy costs ($230,000 allocated + $50,000 direct to the Books and Reports Division = $280,000): Allocated to: Membership Division ($230,000 × 0.2) ............................................ $ 46,000 Magazine Subscriptions Division ($230,000 × 0.2) ............................................ 46,000 Books and Reports Division ($230,000 × 0.3 + $50,000) ............................ 119,000 Continuing Education Division ($230,000 × 0.2) ............................................ 46,000 Corporate staff ($230,000 × 0.1) ............................................ 23,000 Total occupancy costs ........................................ $280,000 Printing and paper costs ....................................... $320,000 Assigned to: Magazine Subscriptions Division (22,500 × $7) .............................................. $157,500 Books and Reports Division (28,000 × $4) .............................................. 112,000 269,500 Remainder—Continuing Education Division........ $ 50,500 Postage and shipping costs ................................... $176,000 Assigned to: Magazine Subscriptions Division (22,500 × $4) .............................................. $ 90,000 Books and Reports Division (28,000 × $2) .............................................. 56,000 146,000 Remainder—corporate staff.............................. $ 30,000
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Case 12-35 (continued)



Division Association Magazine Books & Continuing Membership Subscriptions Reports Education Total



Revenues: Membership dues ........................... $2,000,000 Non-member magazine subscriptions ........................................... 75,000 Advertising ..................................... 100,000 Reports and texts ........................... 700,000 Continuing education courses .......... 400,000 Total revenues ................................ 3,275,000 Expenses traceable to segments: Salaries.......................................... 840,000 Personnel costs............................... 210,000 Occupancy costs ............................. 257,000 Reimbursement of member costs to local chapters ................................. 600,000 Other membership services ............. 500,000 Printing and paper .......................... 320,000 Postage and shipping ...................... 146,000 Instructors’ fees.............................. 80,000 Total traceable expenses ................. 2,953,000 Division segment margin.................... 322,000 [The statement is continued on the next page.]



$1,600,000



$400,000 75,000 100,000



$700,000



1,600,000



575,000



700,000



$400,000 400,000



210,000 52,500 46,000



150,000 37,500 46,000



300,000 75,000 119,000



180,000 45,000 46,000



157,500 90,000



112,000 56,000



50,500



481,000 $ 94,000



662,000 $ 38,000



600,000 500,000



1,408,500 $ 191,500



80,000 401,500 $ (1,500)
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Case 12-35 (continued)



[Continuation of the segmented income statement.]



Division segment margin.................... Less common expenses not traceable to divisions: Salaries—corporate staff.................. Personnel costs............................... Occupancy costs ............................. Postage and shipping ...................... General and administrative .............. Total common expenses..................... Excess of revenues over expenses ......



Division Association Magazine Books & Continuing Total Membership Subscriptions Reports Education 322,000



$ 191,500



$ 94,000



$ 38,000



$ (1,500)



80,000 20,000 23,000 30,000 38,000 191,000 $ 131,000
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Case 12-35 (continued)



2. While we do not favor the allocation of common costs to segments, the most common reason given for this practice is that segment managers need to be aware of the fact that common costs do exist and that they must be covered. Arguments against allocation of all costs: • Allocation bases will need to be chosen arbitrarily since no cause-andeffect relationship exists between common costs and the segments to which they are allocated. • Management may be misled into eliminating a profitable segment that appears to be unprofitable because of allocated common costs. • Segment managers usually have little control over common costs. They should not be held accountable for costs over which they have no control. • Allocations of common costs undermine the credibility of performance reports. Segment managers may resent such allocations and ignore the entire performance report as arbitrary and unfair.
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Group Exercise 12-36



The answers to this question will depend on the nature of the financial reports students obtain from their college.
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Group Exercise 12-37



Note: This is a very difficult problem that requires an excellent understanding of the course to this point and analytical skills. The two groups—representing managers in a transfer pricing negotiation—should be able to come to an agreement concerning the transfer price. From the standpoint of the Consumer Products Division, a deal with the Industrial Products Division to acquire the electric motors at the transfer price “TP” makes sense only if the deal will increase the division’s residual income over and above what it would be without producing and selling the new sorbet maker. In other words, the residual income from the sorbet maker itself, after taking into account the deduction for the cost of the electric motor, must be positive:



Residual income from the sorbet maker > $0 Contribution margin - Fixed cost - Minimum required return > $0 ($89 - $54 - TP) × 50,000 - $180,000 - 0.20 × $3,000,000 > $0 ($35 - TP) × 50,000 - $180,000 - $600,000 > $0 ($35 - TP) × 50,000 - $780,000 > $0 ($35 - TP) × 50,000 > $780,000 ($35 - TP) > $15.60 TP < $19.40 Therefore, any transfer price that is less than $19.40 will result in an increase in the Consumer Product Division’s residual income if the sorbet maker product is launched.
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Group Exercise 12-37 (continued)



On the other hand, from the standpoint of the Industrial Products Division, selling the electric motor to the Consumer Products Division will make sense only if the Industrial Products Division’s residual income is increased. This will occur if and only if: Residual income from selling the electric motor > $0 Contribution margin - Fixed cost - Minimum required return > $0 (TP - $13) × 50,000 - $30,000 - 0.20 × $400,000 > $0 (TP - $13) × 50,000 - $30,000 - $80,000 > $0 (TP - $13) × 50,000 > $110,000 (TP - $13) > $2.20 TP > $15.20 Therefore, any transfer price in excess of $15.20 will result in an increase in the Industrial Product Division’s residual income if the sorbet maker product is launched. Combining the two requirements, any transfer price within the range $15.20 < TP < $19.40 will result in an increase in both Divisions’ residual incomes. Therefore, the two groups should be able to come to a mutually satisfactory agreement. However, they may fail to come to an agreement. This could occur for a number of reasons, just as in the real world. They may not be able to figure out what is in their own best interests. They may get caught up in the negotiations and lose sight of their goal—which should be to maximize residual income. Or negotiations may break down over fairness and equity issues.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 780



Managerial Accounting, 11th Edition



Chapter 13 Relevant Costs for Decision Making Solutions to Questions 13-1 A relevant cost is a cost that differs in total between the alternatives in a decision. 13-2 An incremental cost (or benefit) is the change in cost (or benefit) that will result from some proposed action. An opportunity cost is the benefit that is lost or sacrificed in rejecting some course of action. A sunk cost is a cost that has already been incurred and that cannot be changed by any future decision. 13-3 No. Variable costs are relevant costs only if they differ in total between the alternatives under consideration. 13-4 No. Not all fixed costs are sunk—only those for which the cost has already been irrevocably incurred. A variable cost can be a sunk cost, if it has already been incurred. 13-5 No. A variable cost is a cost that varies in total amount in direct proportion to changes in the level of activity. A differential cost measures the difference in cost between two alternatives. If the level of activity is the same for the two alternatives, a variable cost will be unaffected and it will be irrelevant. 13-6 No. Only those future costs that differ between the alternatives under consideration are relevant. 13-7 Only those costs that can be avoided as a result of dropping the product line are relevant in the decision. Costs that will not differ regardless of whether the line is retained or discontinued are irrelevant. 13-8 Not necessarily. An apparent loss may be the result of allocated common costs or of sunk costs that cannot be avoided if the product line is dropped. A product line should be discon-



tinued only if the contribution margin that will be lost as a result of dropping the line is less than the fixed costs that can be avoided. Even in that situation there may be arguments in favor of retaining the product line if its presence promotes the sale of other products. 13-9 Allocations of common fixed costs can make a product line (or other segment) appear to be unprofitable, whereas in fact it may be profitable. 13-10 If a company decides to make a part internally rather than to buy it from an outside supplier, then a portion of the company’s facilities have to be used to make the part. The company’s opportunity cost is measured by the benefits that could be derived from the best alternative use of the facilities. 13-11 Any resource that is required to make products and get them into the hands of customers could be a constraint. Some examples are machine time, direct labor time, floor space, raw materials, investment capital, supervisory time, and storage space. While not covered in the text, constraints can also be intangible and often take the form of a formal or informal policy that prevents the organization from furthering its goals. 13-12 Assuming that fixed costs are not affected, profits are maximized when the total contribution margin is maximized. A company can maximize its contribution margin by focusing on the products with the greatest amount of contribution margin per unit of the constrained resource. 13-13 Joint products are two or more products that are produced from a common input. Joint costs are the costs that are incurred up to the
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split-off point. The split-off point is the point in the manufacturing process where joint products can be recognized as individual products. 13-14 Joint costs should not be allocated among joint products. If joint costs are allocated among the joint products, then managers may think they are avoidable costs of the end products. However, the joint costs will continue to be incurred as long as the process is run regardless of what is done with one of the end products. Thus, when making decisions about the end products, the joint costs are not avoidable and are irrelevant. 13-15 As long as the incremental revenue from further processing exceeds the incremental costs



of further processing, the product should be processed further. 13-16 Most costs of a flight are either sunk costs, or costs that do not depend on the number of passengers on the flight. Depreciation of the aircraft, salaries of personnel on the ground and in the air, and fuel costs, for example, are the same whether the flight is full or almost empty. Therefore, adding more passengers at reduced fares at certain times of the week when seats would otherwise be empty does little to increase the total costs of making the flight, but can do much to increase the total contribution and total profit.
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Exercise 13-1 (15 minutes)



a. b. c. d. e. f. g. h. i. j. k. l.



Item



Sales revenue ................. Direct materials ............... Direct labor ..................... Variable manufacturing overhead...................... Depreciation— Model B100 machine............... Book value— Model B100 machine............... Disposal value— Model B100 machine............... Market value—Model B300 machine (cost) ..... Fixed manufacturing overhead...................... Variable selling expense ... Fixed selling expense ....... General administrative overhead......................



Case 1 Not Relevant Relevant X X X



Case 2 Not Relevant Relevant X



X X



X



X



X



X



X



X X



X



X X



X



X X



X



X X X X
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Exercise 13-2 (30 minutes) 1. No, production and sale of the racing bikes should not be discontinued. If the racing bikes were discontinued, then the net operating income for the company as a whole would decrease by $11,000 each quarter: Lost contribution margin .................................. $(27,000) Fixed costs that can be avoided: Advertising, traceable ................................... $ 6,000 Salary of the product line manager ................ 10,000 16,000 Decrease in net operating income for the company as a whole ..................................... $(11,000) The depreciation of the special equipment is a sunk cost and is not relevant to the decision. The common costs are allocated and will continue regardless of whether or not the racing bikes are discontinued; thus, they are not relevant to the decision. Alternative Solution:



Current Total



Sales............................................. $300,000 Less variable expenses ................... 120,000 Contribution margin ....................... 180,000 Less fixed expenses: Advertising, traceable .................. 30,000 Depreciation on special equipment*.............................. 23,000 Salaries of product managers ....... 35,000 Common allocated costs .............. 60,000 Total fixed expenses....................... 148,000 Net operating income ..................... $ 32,000



Difference: Total If Net OperatRacing ing Income Bikes Are Increase or Dropped (Decrease) $240,000 87,000 153,000 24,000 23,000 25,000 60,000 132,000 $ 21,000



$(60,000) 33,000 (27,000) 6,000



0 10,000 0 16,000 $ (11,000)



*Includes pro-rated loss on the special equipment if it is disposed of.
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Exercise 13-2 (continued) 2. The segmented report can be improved by eliminating the allocation of the common fixed expenses. Following the format introduced in Chapter 12 for a segmented income statement, a better report would be:



Total



Dirt Bikes



Mountain Bikes



Racing Bikes



Sales ..................................... $300,000 $90,000 $150,000 $60,000 Less variable manufacturing and selling expenses............. 120,000 27,000 60,000 33,000 Contribution margin ................ 180,000 63,000 90,000 27,000 Less traceable fixed expenses: Advertising .......................... 30,000 10,000 14,000 6,000 Depreciation of special equipment......................... 23,000 6,000 9,000 8,000 Salaries of the product line managers.......................... 35,000 12,000 13,000 10,000 Total traceable fixed expenses ............................. 88,000 28,000 36,000 24,000 Product line segment margin ... 92,000 $35,000 $ 54,000 $ 3,000 Less common fixed expenses... 60,000 Net operating income .............. $ 32,000
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Exercise 13-3 (30 minutes) 1.



Cost of purchasing ...................... Direct materials .......................... Direct labor ................................ Variable manufacturing overhead . Fixed manufacturing overhead, traceable1 ................................ Fixed manufacturing overhead, common .................................. Total costs .................................. Difference in favor of continuing to make the carburetors............ 1



2.



Per Unit Differential Costs Make Buy $14 10 3



$35



2



15,000 units Make Buy $210,000 150,000 45,000



$525,000



30,000



$29 $35 $6



$435,000 $525,000 $90,000



Only the supervisory salaries can be avoided if the carburetors are purchased. The remaining book value of the special equipment is a sunk cost; hence, the $4 per unit depreciation expense is not relevant to this decision. Based on these data, the company should reject the offer and should continue to produce the carburetors internally.



Make



Buy



Cost of purchasing (part 1) ............................ $525,000 Cost of making (part 1) ................................. $435,000 Opportunity cost—segment margin foregone on a potential new product line ................... 150,000 Total cost ..................................................... $585,000 $525,000 Difference in favor of purchasing from the outside supplier...........................................



$60,000



Thus, the company should accept the offer and purchase the carburetors from the outside supplier.
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Exercise 13-4 (15 minutes) Only the incremental costs and benefits are relevant. In particular, only the variable manufacturing overhead and the cost of the special tool are relevant overhead costs in this situation. The other manufacturing overhead costs are fixed and are not affected by the decision.



Total for 20 Per Unit Bracelets



Incremental revenue.............................. $169.95 $3,399.00 Incremental costs: Variable costs: Direct materials................................ $ 84.00 1,680.00 Direct labor...................................... 45.00 900.00 Variable manufacturing overhead ...... 4.00 80.00 Special filigree.................................. 2.00 40.00 Total variable cost............................... $135.00 2,700.00 Fixed costs: Purchase of special tool .................... 250.00 Total incremental cost ........................... 2,950.00 Incremental net operating income .......... $ 449.00 Even though the price for the special order is below the company's regular price for such an item, the special order would add to the company's net operating income and should be accepted. This conclusion would not necessarily follow if the special order affected the regular selling price of bracelets or if it required the use of a constrained resource.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 13



787



Exercise 13-5 (30 minutes) 1.



(1) (2) (3) (4) (5)



A



B



Contribution margin per unit.............................. $54 $108 Direct material cost per unit .............................. $24 $72 Direct material cost per pound........................... $8 $8 Pounds of material required per unit (2) ÷ (3) .... 3 9 Contribution margin per pound (1) ÷ (4) ............ $18 $12



C



$60 $32 $8 4 $15



2. The company should concentrate its available material on product A:



A



B



C



Contribution margin per pound (above) .... $ 18 $ 12 $ 15 Pounds of material available..................... × 5,000 × 5,000 × 5,000 Total contribution margin ......................... $90,000 $60,000 $75,000 Although product A has the lowest contribution margin per unit and the second lowest contribution margin ratio, it is preferred over the other two products since it has the greatest amount of contribution margin per pound of material, and material is the company’s constrained resource. 3. The price Barlow Company would be willing to pay per pound for additional raw materials depends on how the materials would be used. If there are unfilled orders for all of the products, Barlow would presumably use the additional raw materials to make more of product A. Each pound of raw materials used in product A generates $18 of contribution margin over and above the usual cost of raw materials. Therefore, Barlow should be willing to pay up to $26 per pound ($8 usual price plus $18 contribution margin per pound) for the additional raw material, but would of course prefer to pay far less. The upper limit of $26 per pound to manufacture more product A signals to managers how valuable additional raw materials are to the company. If all of the orders for product A have been filled, Barlow Company would then use additional raw materials to manufacture product C. The company should be willing to pay up to $23 per pound ($8 usual price plus $15 contribution margin per pound) for the additional raw materials to manufacture more product C, and up to $20 per pound ($8 usual price plus $12 contribution margin per pound) to manufacture more product B if all of the orders for product C have been filled as well. © The McGraw-Hill Companies, Inc., 2006. All rights reserved. 788
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Exercise 13-6 (10 minutes)



A



B



C



Selling price after further processing..... $20 $13 $32 Selling price at the split-off point .......... 16 8 25 Incremental revenue per pound or gallon .............................................. $4 $5 $7 Total quarterly output in pounds or gallons............................................. ×15,000 ×20,000 ×4,000 Total incremental revenue.................... $60,000 $100,000 $28,000 Total incremental processing costs........ 63,000 80,000 36,000 Total incremental profit or loss ............. $(3,000) $ 20,000 $(8,000) Therefore, only product B should be processed further.
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Exercise 13-7 (20 minutes) 1. Fixed cost per mile ($5,000* ÷ 50,000 miles)...... $0.10 Variable cost per mile ........................................ 0.07 Average cost per mile........................................ $0.17 * Insurance.......................... $1,600 Licenses ............................ 250 Taxes ................................ 150 Garage rent ....................... 1,200 Depreciation ...................... 1,800 Total ................................. $5,000 This answer assumes the resale value of the truck does not decline because of the wear and tear that comes with use. 2. The insurance, the licenses, and the variable costs (gasoline, oil, tires, and repairs) would all be relevant to the decision, since these costs are avoidable by not using the truck. (However, the owner of the garage might insist that the truck be insured and licensed if it is left in the garage. In that case, the insurance and licensing costs would not be relevant since they would be incurred regardless of the decision.) The taxes would not be relevant, since they must be paid regardless of use; the garage rent would not be relevant, since it must be paid to park the truck; and the depreciation would not be relevant, since it is a sunk cost. However, any decrease in the resale value of the truck due to its use would be relevant. 3. Only the variable costs of $0.07 would be relevant, since they are the only costs that can be avoided by having the delivery done commercially. 4. In this case, only the fixed costs associated with the second truck would be relevant. The variable costs would not be relevant, since they would not differ between having one or two trucks. (Students are inclined to think that variable costs are always relevant in decision-making, and to think that fixed costs are always irrelevant. This requirement helps to dispel that notion.)
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Exercise 13-8 (30 minutes) No, the bilge pump product line should not be discontinued. The computations are: Contribution margin lost if the line is dropped ...... €(460,000) Fixed costs that can be avoided: Advertising...................................................... €270,000 Salary of the product line manager ................... 32,000 Insurance on inventories .................................. 8,000 310,000 Net disadvantage of dropping the line.................. €(150,000) The same solution can be obtained by preparing comparative income statements:



Keep Product Line



Drop Product Line



Sales ................................................ €850,000 € 0 Less variable expenses: Variable manufacturing expenses ..... 330,000 0 Sales commissions .......................... 42,000 0 Shipping......................................... 18,000 0 Total variable expenses ...................... 390,000 0 Contribution margin........................... 460,000 0 Less fixed expenses: Advertising ..................................... 270,000 0 Depreciation of equipment............... 80,000 80,000 General factory overhead ................ 105,000 105,000 Salary of product line manager ........ 32,000 0 Insurance on inventories ................. 8,000 0 Purchasing department expenses ..... 45,000 45,000 Total fixed expenses .......................... 540,000 230,000 Net operating loss ............................. € (80,000) €(230,000)



Difference: Net Operating Income Increase or (Decrease)



€(850,000) 330,000 42,000 18,000 390,000 (460,000) 270,000 0 0 32,000 8,000 0 310,000 €(150,000)
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Exercise 13-9 (20 minutes) The costs that are relevant in a make-or-buy decision are those costs that can be avoided as a result of purchasing from the outside. The analysis for this exercise is:



Per Unit Differential Costs Make Buy



Cost of purchasing..................... $21.00 Cost of making: Direct materials ...................... $ 3.60 Direct labor ............................ 10.00 Variable overhead ................... 2.40 Fixed overhead ....................... 3.00 * Total cost.................................. $19.00 $21.00



30,000 Units Make Buy



$630,000



$108,000 300,000 72,000 90,000 $570,000 $630,000



* The remaining $6 of fixed overhead cost would not be relevant, since it will continue regardless of whether the company makes or buys the parts. The $80,000 rental value of the space being used to produce part S-6 represents an opportunity cost of continuing to produce the part internally. Thus, the completed analysis would be:



Make



Total cost, as above.......................................... Rental value of the space (opportunity cost) ....... Total cost, including opportunity cost .................



$570,000 80,000 $650,000



Net advantage in favor of buying ..........................



Buy



$630,000 $630,000



$20,000
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Exercise 13-10 (15 minutes) 1. Annual profits will be increased by $39,000:



Incremental sales ................................. Incremental costs: Direct materials.................................. Direct labor........................................ Variable manufacturing overhead......... Variable selling and administrative ....... Total incremental costs.......................... Incremental profits ...............................



Per Unit



15,000 Units



$14.00 $210,000



5.10 76,500 3.80 57,000 1.00 15,000 1.50 22,500 11.40 171,000 $ 2.60 $ 39,000



The fixed costs are not relevant to the decision, since they will be incurred regardless of whether the special order is accepted or rejected. 2. The relevant cost is $1.50 (the variable selling and administrative expenses). All other variable costs are sunk, since the units have already been produced. The fixed costs would not be relevant, since they will not change in total as a consequence of the price charged for the leftover units.
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Exercise 13-11 (15 minutes) The company should accept orders first for C, second for A, and third for B. The computations are: (1) (2) (3) (4) (5)



A



B



Direct materials required per unit ........ $24 $15 Cost per pound.................................. $3 $3 Pounds required per unit (1) ÷ (2) ...... 8 5 Contribution margin per unit ............... $32 $14 Contribution margin per pound of materials used (4) ÷ (3) .................. $4.00 $2.80



C



$9 $3 3 $21



$7.00



Since C uses the least amount of material per unit of the three products, and since it is the most profitable of the three in terms of its use of materials, some students will immediately assume that this is an infallible relationship. That is, they will assume that the way to spot the most profitable product is to find the one using the least amount of the constrained resource. The way to dispel this notion is to point out that product A uses more material (the constrained resource) than does product B, but yet it is preferred over product B. The key factor is not how much of a constrained



resource a product uses, but rather how much contribution margin the product generates per unit of the constrained resource.
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Exercise 13-12 (10 minutes) Sales value if processed further (7,000 units × $12 per unit) ................................. $84,000 Sales value at the split-off point (7,000 units × $9 per unit) ................................... 63,000 Incremental revenue .............................................. 21,000 Less cost of processing further ................................ 9,500 Net advantage of processing further ........................ $11,500
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Exercise 13-13 (30 minutes) 1. The relevant costs of a hunting trip would be: Travel expense (100 miles @ $0.21 per mile) ... Shotgun shells ............................................... One bottle of whiskey .................................... Total .............................................................



$21 20 15 $56



This answer assumes that Bill would not be drinking the bottle of whiskey anyway. It also assumes that the resale values of the camper, pickup truck, and boat are not affected by taking one more hunting trip. The money lost in the poker game is not relevant because Bill would have played poker even if he did not go hunting. He plays poker every weekend. The other costs are sunk at the point at which the decision is made to go on another hunting trip. 2. If Bill gets lucky and bags another two ducks, all of his costs are likely to be about the same as they were on his last trip. Therefore, it really doesn’t cost him anything to shoot the last two ducks—except possibly the costs for extra shotgun shells. The costs are really incurred in order to be able to hunt ducks and would be the same whether one, two, three, or a dozen ducks were actually shot. All of the costs, with the possible exception of the costs of the shotgun shells, are basically fixed with respect to how many ducks are actually bagged during any one hunting trip. 3. In a decision of whether to give up hunting entirely, more of the costs listed by John are relevant. If Bill did not hunt, he would not need to pay for: gas, oil, and tires; shotgun shells; the hunting license; and the whiskey. In addition, he would be able to sell his camper, equipment, boat, and possibly pickup truck, the proceeds of which would be considered relevant in this decision. The original costs of these items are not relevant, but their resale values are relevant.
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Exercise 13-13 (continued) These three requirements illustrate the slippery nature of costs. A cost that is relevant in one situation can be irrelevant in the next. None of the costs—except possibly the cost of the shotgun shells—are relevant when we compute the cost of bagging a particular duck; some of them are relevant when we compute the cost of a hunting trip; and more of them are relevant when we consider the possibility of giving up hunting.
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Exercise 13-14 (10 minutes) Contribution margin lost if the Linen Department is dropped: Lost from the Linen Department ............................................ $600,000 Lost from the Hardware Department (10% × $2,100,000) ....... 210,000 Total lost contribution margin ................................................... 810,000 Less fixed costs that can be avoided ($800,000 – $340,000)....... 460,000 Decrease in profits for the company as a whole ......................... $350,000
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Exercise 13-15 (15 minutes) The target production level is 40,000 starters per period, as shown by the relations between per-unit and total fixed costs.



“Cost” Differential Per Costs Unit Make Buy



Direct materials ...... $3.10 $3.10 Direct labor ............ 2.70 2.70 Variable manufacturing overhead.... 0.60 0.60 Supervision............. 1.50 1.50 Depreciation 1.00 — Rent ...................... 0.30 — Outside purchase price.................... $8.40 Total cost ............... $9.20 $7.90 $8.40



Explanation



Can be avoided by buying Can be avoided by buying Can be avoided by buying Can be avoided by buying Sunk Cost Allocated Cost



The company should make the starters, rather than continuing to buy from the outside supplier. Making the starters will result in a $0.50 per starter cost savings, or a total savings of $20,000 per period: $0.50 per starter × 40,000 starters = $20,000
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Problem 13-16 (30 minutes) 1. Contribution margin lost if the flight is discontinued ...................................................... $(12,950) Flight costs that can be avoided if the flight is discontinued: Flight promotion................................................. $ 750 Fuel for aircraft .................................................. 5,800 Liability insurance (1/3 × $4,200) ........................ 1,400 Salaries, flight assistants ..................................... 1,500 Overnight costs for flight crew and assistants ....... 300 9,750 Net decrease in profits if the flight is discontinued ... $ (3,200) The following costs are not relevant to the decision:



Cost



Reason



Salaries, flight crew



Fixed annual salaries, which will not change.



Depreciation of aircraft



Sunk cost.



Liability insurance (two-thirds)



Two-thirds of the liability insurance is unaffected by this decision.



Baggage loading and flight preparation



This is an allocated cost that will continue even if the flight is discontinued.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 800



Managerial Accounting, 11th Edition



Problem 13-16 (continued) Alternative Solution:



Difference: Net Operating Income Keep the Drop the Increase or Flight Flight (Decrease)



Ticket revenue ...................................... $14,000 $ 0 Less variable expenses .......................... 1,050 0 Contribution margin .............................. 12,950 0 Less flight expenses: Salaries, flight crew ............................ 1,800 1,800 Flight promotion ................................. 750 0 Depreciation of aircraft........................ 1,550 1,550 Fuel for aircraft................................... 5,800 0 Liability insurance ............................... 4,200 2,800 Salaries, flight assistants ..................... 1,500 0 Baggage loading and flight preparation 1,700 1,700 Overnight costs for flight crew and assistants at destination ................... 300 0 Total flight expenses.............................. 17,600 7,850 Net operating loss ................................. $ (4,650) $ (7,850)



$(14,000) 1,050 (12,950) 0 750 0 5,800 1,400 1,500 0 300 9,750 $ (3,200)



2. The goal of increasing the seat occupancy could be obtained by eliminating flights with a lower-than-average seat occupancy. By eliminating these flights and keeping the flights with a higher average seat occupancy, the overall average seat occupancy for the company as a whole would be improved. This could reduce profits, however, in at least two ways. First, the flights that are eliminated could have contribution margins that exceed their avoidable costs (such as in the case of flight 482 in part 1). If so, then eliminating these flights would reduce the company’s total contribution margin more than it would reduce total costs, and profits would decline. Second, these flights might be acting as “feeder” flights, bringing passengers to cities where connections to more profitable flights are made.
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Problem 13-17 (15 minutes) 1. Revenue from further processing: Sales price of one filet mignon (6 ounces × $4.00 per pound ÷ 16 ounces per pound)........ Sales price of one New York cut (8 ounces × $2.80 per pound ÷ 16 ounces per pound)........ Total revenue from further processing .................. Less sales revenue from one T-bone steak ............ Incremental revenue from further processing ........ Less cost of further processing............................. Profit per pound from further processing ..............



Per 16-Ounce T-Bone $1.50 1.40 2.90 2.25 0.65 0.25 $0.40



2. The T-bone steaks should be processed further into the filet mignon and the New York cut. This will yield $0.40 per pound in added profit for the company. The $0.45 “profit” per pound shown in the text is not relevant to the decision, since it contains allocated joint costs. The company will incur the joint costs regardless of whether the T-bone steaks are sold outright or processed further; thus, this cost should be ignored in the decision.
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Problem 13-18 (60 minutes) 1. The simplest approach to the solution is: Gross margin lost if the store is closed ............ Costs that can be avoided: Sales salaries ............................................. $70,000 Direct advertising ....................................... 51,000 Store rent .................................................. 85,000 Delivery salaries ......................................... 4,000 Store management salaries ($21,000 – $12,000) ................................ 9,000 Salary of new manager ............................... 11,000 General office compensation ....................... 6,000 Insurance on inventories ($7,500 × 2/3)....... 5,000 Utilities ...................................................... 31,000 Employment taxes ...................................... 15,000 * Decrease in company profits if the North Store is closed............................................



$(316,800)



287,000 $ (29,800)



*Salaries avoided by closing the store: Sales salaries............................................ $70,000 Delivery salaries........................................ 4,000 Store management salaries........................ 9,000 Salary of new manager ............................. 11,000 General office compensation...................... 6,000 Total avoided .............................................. 100,000 Employment tax rate ................................... × 15% Employment taxes avoided........................... $15,000
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Problem 13-18 (continued) Alternative Solution:



North Store Kept Open



North Store Closed



Difference: Net Operating Income Increase or (Decrease)



Sales ........................................... $720,000 $ 0 $(720,000) Less cost of goods sold ................. 403,200 0 403,200 Gross margin ............................... 316,800 0 (316,800) Operating expenses: Selling expenses: Sales salaries .......................... 70,000 0 70,000 Direct advertising .................... 51,000 0 51,000 General advertising.................. 10,800 10,800 0 Store rent ............................... 85,000 0 85,000 Depreciation of store fixtures ... 4,600 4,600 0 Delivery salaries ...................... 7,000 3,000 4,000 Depreciation of delivery equipment............................ 3,000 3,000 0 Total selling expenses ................ 231,400 21,400 210,000 Administrative expenses: Store management salaries ...... 21,000 12,000 9,000 Salary of new manager ............ 11,000 0 11,000 General office compensation .... 12,000 6,000 6,000 Insurance on fixtures and inventory ............................. 7,500 2,500 5,000 Utilities ................................... 31,000 0 31,000 Employment taxes................... 18,150 3,150 15,000 * General office—other............... 18,000 18,000 0 Total administrative expenses ..... 118,650 41,650 77,000 Total operating expenses .............. 350,050 63,050 287,000 Net operating income (loss) .......... $(33,250) $(63,050) $ (29,800) *See the computation on the prior page.
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Problem 13-18 (continued) 2. Based on the data in (1), the North Store should not be closed. If the store is closed, then the company’s overall net operating income will decrease by $29,800 per quarter. If the store space cannot be subleased or the lease broken without penalty, a decision to close the store would cause an even greater decline in the company’s overall net income. If the $85,000 rent cannot be avoided and the North Store is closed, the company’s overall net operating income would be reduced by $114,800 per quarter ($29,800 + $85,000). 3. Under these circumstances, the North Store should be closed. The computations are as follows: Gross margin lost if the North Store is closed (part 1) ...... $(316,800) Gross margin gained from the East Store: $720,000 × 1/4 = $180,000; $180,000 × 45%* = $81,000 ............. 81,000 Net operating loss in gross margin.................................. (235,800) Less costs that can be avoided if the North Store is closed (part 1) ........................................................... 287,000 Net advantage of closing the North Store ........................ $ 51,200 *The East Store’s gross margin percentage is: $486,000 ÷ $1,080,000 = 45%
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Problem 13-19 (60 minutes) 1. The fl2.80 per drum general overhead cost is not relevant to the decision, since this cost will be the same regardless of whether the company decides to make or buy the drums. Also, the present depreciation figure of fl1.60 per drum is not a relevant cost, since it represents a sunk cost (in addition to the fact that the old equipment is worn out and must be replaced). The cost of supervision is relevant to the decision, since this cost can be avoided by buying the drums.



Differential Costs Per Drum Make Buy



Outside supplier’s price.... Direct materials............... fl10.35 Direct labor (fl6.00 × 70%)............. 4.20 Variable overhead (fl1.50 × 70%)............. 1.05 Supervision..................... 0.75 Equipment rental*........... 2.25 * Total cost ....................... fl18.60 Difference in favor of buying ..



fl18.00



Total Differential Costs— 60,000 Drums Make Buy fl621,000



fl1,080,000



252,000



fl18.00



63,000 45,000 135,000 fl1,116,000



fl0.60



fl1,080,000



fl36,000



* fl135,000 per year ÷ 60,000 drums = fl2.25 per drum.
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Problem 13-19 (continued) 2. a. Notice that unit costs for both supervision and equipment rental decrease with the greater volume since these fixed costs are spread over more units.



Differential Cost Per Drum Make Buy



Outside supplier’s price...... fl18.00 Direct materials................. fl10.35 Direct labor ...................... 4.20 Variable overhead ............. 1.05 Supervision (fl45,000 ÷ 75,000 0.60 drums) .......................... Equipment rental (fl135,000 ÷ 75,000 drums) .......................... 1.80 Total cost ......................... fl18.00 fl18.00 Difference.........................



fl0



Total Differential Cost— 75,000 Drums Make Buy fl776,250 315,000 78,750



fl1,350,000



45,000 135,000 fl1,350,000 fl1,350,000 fl0



The company would be indifferent between the two alternatives if 75,000 drums were needed each year.
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Problem 13-19 (continued) b. Again, notice that the unit costs for both supervision and equipment rental decrease with the greater volume of units.



Differential Costs Per Drum Make Buy



Outside supplier’s price...... fl18.00 Direct materials................. fl10.35 Direct labor ...................... 4.20 Variable overhead ............. 1.05 Supervision (fl45,000 ÷ 90,000 drums) .......................... 0.50 Equipment rental (fl135,000 ÷ 90,000 1.50 drums) .......................... Total cost ......................... fl17.60 fl18.00 Difference in favor of making ............................



fl0.40



Total Differential Cost— 90,000 Drums Make Buy fl931,500 378,000 94,500



fl1,620,000



45,000 135,000 fl1,584,000 fl1,620,000 fl36,000



The company should purchase the new equipment and make the drums if 90,000 units per year are needed.
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Problem 13-19 (continued) 3. Other factors that the company should consider include: a. Will volume in future years be increasing, or will it remain constant at 60,000 units per year? (If volume increases, then renting the new equipment becomes more desirable, as shown in the computations above.) b. Can quality control be maintained if the drums are purchased from the outside supplier? c. Will costs for materials and labor increase in future years, thereby increasing the cost of making the drums? d. Will the outside supplier be dependable in meeting shipping schedules? e. Can the company begin making the drums again if the supplier proves to be undependable, or are there alternative suppliers? f. What is the labor outlook in the supplier’s industry (e.g., are frequent labor strikes likely)? g. If the outside supplier’s offer is accepted and the need for drums increases in future years, will the supplier have the added capacity to provide more than 60,000 drums per year?
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Problem 13-20 (45 minutes) 1. Selling price per unit ............................................. Less variable expenses per unit.............................. Contribution margin per unit ..................................



$32 18 * $14



*$10.00 + $4.50 + $2.30 + $1.20 = $18.00 Increased sales in units (60,000 units × 25%)......... 15,000 Contribution margin per unit .................................. × $14 Incremental contribution margin............................. $210,000 Less added fixed selling expenses .......................... 80,000 Incremental net operating income .......................... $130,000 Yes, the increase in fixed selling expenses would be justified. 2. Variable manufacturing cost per unit ...................... $16.80 * Import duties per unit ........................................... 1.70 Permits and licenses ($9,000 ÷ 20,000 units).......... 0.45 Shipping cost per unit ........................................... 3.20 Break-even price per unit....................................... $22.15 *$10 + $4.50 + $2.30 = $16.80. 3. The relevant cost is $1.20 per unit, which is the variable selling expense per Dak. Since the irregular units have already been produced, all production costs (including the variable production costs) are sunk. The fixed selling expenses are not relevant since they will be incurred whether or not the irregular units are sold. Depending on how the irregular units are sold, the variable expense of $1.20 per unit may not even be relevant. For example, the units may be disposed of through a liquidator without incurring the normal variable selling expense. 4. If the plant operates at 30% of normal levels, then only 3,000 units will be produced and sold during the two-month period: 60,000 units per year × 2/12 = 10,000 units. 10,000 units × 30% = 3,000 units produced and sold.
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Problem 13-20 (continued) Given this information, the simplest approach to the solution is: Contribution margin lost if the plant is closed $(42,000) (3,000 units × $14 per unit*) ............................ Fixed costs that can be avoided if the plant is closed: Fixed manufacturing overhead cost ($300,000 × 2/12 = $50,000; $50,000 × 40%) ............... $20,000 Fixed selling cost ($210,000 × 2/12 = $35,000; $35,000 × 20%) .............................. 7,000 27,000 Net disadvantage of closing the plant ................... $(15,000) *$32.00 – ($10.00 + $4.50 + $2.30 + $1.20) = $14.00 Some students will take a longer approach such as that shown below:



Sales (3,000 units × $32 per unit) ................. Less variable expenses (3,000 units × $18 per unit) ................................................... Contribution margin ..................................... Less fixed expenses: Fixed manufacturing overhead cost: $300,000 × 2/12..................................... $300,000 × 2/12 × 60% ......................... Fixed selling expense: $210,000 × 2/12..................................... $210,000 × 2/12 × 80% ......................... Total fixed expenses..................................... Net operating income (loss) ..........................



Continue to Operate



Close the Plant



54,000 42,000



0 0



$ 96,000



50,000



$



0



30,000



35,000



28,000 85,000 58,000 $(43,000) $(58,000)
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Problem 13-20 (continued) 5. The relevant costs are those that can be avoided by purchasing from the outside manufacturer. These costs are: Variable manufacturing costs........................................ $16.80 Fixed manufacturing overhead cost ($300,000 × 75% = $225,000; $225,000 ÷ 60,000 units) ...................... 3.75 Variable selling expense ($1.20 × 1/3).......................... 0.40 Total costs avoided...................................................... $20.95 To be acceptable, the outside manufacturer’s quotation must be less than $20.95 per unit.
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Problem 13-21 (45 minutes) 1. Product RG-6 yields a contribution margin of $8 per unit ($22 – $14 = $8). If the plant closes, this contribution margin will be lost on the 16,000 units (8,000 units per month × 2 months) that could have been sold during the two-month period. However, the company will be able to avoid certain fixed costs as a result of closing down. The analysis is: Contribution margin lost by closing the plant for $(128,000) two months ($8 per unit × 16,000 units)............ Costs avoided by closing the plant for two months: Fixed manufacturing overhead cost $45,000 per month × 2 months = $90,000) ....................... $90,000 Fixed selling costs ($30,000 per month × 10% × 2 months) ..................................................... 6,000 96,000 Net disadvantage of closing, before start-up costs . (32,000) Add start-up costs ............................................... 8,000 Disadvantage of closing the plant ......................... $ (40,000) No, the company should not close the plant; it should continue to operate at the reduced level of 8,000 units produced and sold each month. Closing will result in a $40,000 greater loss over the two-month period than if the company continues to operate. An additional factor is the potential loss of goodwill among the customers who need the 8,000 units of RG-6 each month. By closing down, the needs of these customers will not be met (no inventories are on hand), and their business may be permanently lost to another supplier.
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Problem 13-21 (continued) Alternative Solution:



Plant Kept Open



Sales (8,000 units × $22 per unit × 2) .............................. $ 352,000 Less variable expenses (8,000 units × $14 per unit × 2) ...... 224,000 Contribution margin................. 128,000 Less fixed costs: Fixed manufacturing overhead costs ($150,000 × 2).. 300,000 Fixed selling costs ($30,000 × 2) .................... 60,000 Total fixed costs ...................... 360,000 Net operating loss before start-up costs ....................... (232,000) Start-up costs ......................... 0 Net operating loss ................... $(232,000)



Difference: Net Operating Income Increase or (Decrease)



Plant Closed $



0



$(352,000)



0 0



224,000 (128,000)



210,000



90,000



54,000 * 264,000



6,000 96,000



(264,000) (8,000) $(272,000)



(32,000) (8,000) $ (40,000)



* $30,000 × 90% = $27,000 × 2 = $54,000
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Problem 13-21 (continued) 2. Birch Company will be indifferent at a level of 11,000 total units sold over the two-month period. The computations are: Cost avoided by closing the plant for two months (see above) .......................................................... $96,000 Less start-up costs ................................................... 8,000 Net avoidable costs .................................................. $88,000 Net avoidable costs $88,000 = 11,000 units = Per unit contribution margin $8 per unit



Verification:



Sales (11,000 units × $22 per unit) ........... Less variable expenses (11,000 units × $14 per unit)......................................... Contribution margin ................................. Less fixed expenses: Manufacturing overhead ($150,000 and $105,000, × 2) ................................... Selling ($30,000 and $27,000, × 2)......... Total fixed expenses................................. Start-up costs .......................................... Total costs............................................... Net operating loss ....................................



Operate at 11,000 Units for Two Months



$ 242,000 $ 154,000 88,000



Close for Two Months



0



0 0



300,000 210,000 60,000 54,000 360,000 264,000 0 8,000 360,000 272,000 $(272,000) $(272,000)
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Problem 13-22 (60 minutes) 1. The $90,000 in fixed overhead costs charged to the new product is a common cost that will be the same whether the tubes are produced internally or purchased from the outside. Hence, they are not relevant. The variable manufacturing overhead per box of Chap-Off would be $0.50, as shown below: Total manufacturing overhead cost per box of Chap-Off ... $1.40 Less fixed portion ($90,000 ÷ 100,000 boxes)................. 0.90 Variable overhead cost per box....................................... $0.50 The total variable costs of producing one box of Chap-Off would be: Direct materials............................................................. $3.60 Direct labor................................................................... 2.00 Variable manufacturing overhead ................................... 0.50 Total variable cost per box ............................................. $6.10 If the tubes for the Chap-Off are purchased from the outside supplier, then the variable cost per box of Chap-Off would be: Direct materials ($3.60 × 75%)...................................... $2.70 Direct labor ($2.00 × 90%)............................................ 1.80 Variable manufacturing overhead ($0.50 × 90%)............. 0.45 Cost of tube from outside .............................................. 1.35 Total variable cost per box ............................................. $6.30 Therefore, the company should reject the outside supplier’s offer. A savings of $0.20 per box of Chap-Off will be realized by producing the tubes internally.
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Problem 13-22 (continued) Another approach to the solution would be: Cost avoided by purchasing the tubes: Direct materials ($3.60 × 25%) ............................ $0.90 Direct labor ($2.00 × 10%) .................................. 0.20 Variable manufacturing overhead ($0.50 × 10%) ... 0.05 Total costs avoided................................................. $1.15 * Cost of purchasing the tubes from the outside.......... $1.35 Cost savings per box by making internally ................ $0.20 * This $1.15 is the cost of making one box of tubes internally, since it represents the overall cost savings that will be realized per box of Chap-Off by purchasing the tubes from the outside. 2. The maximum purchase price would be $1.15 per box. The company would not be willing to pay more than this amount, since the $1.15 represents the cost of producing one box of tubes internally, as shown in Part 1. To make purchasing the tubes attractive, however, the purchase price should be less than $1.15 per box.
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Problem 13-22 (continued) 3. At a volume of 120,000 boxes, the company should buy the tubes. The computations are: Cost of making 120,000 boxes: 120,000 boxes × $1.15 per box ..................... $138,000 Rental cost of equipment............................... 40,000 Total cost........................................................ $178,000 Cost of buying 120,000 boxes: 120,000 boxes × $1.35 per box ..................... $162,000 Or, on a total cost basis, the computations are: Cost of making 120,000 boxes: 120,000 boxes × $6.10 per box ..................... $732,000 Rental cost of equipment............................... 40,000 Total cost........................................................ $772,000 Cost of buying 120,000 boxes: 120,000 boxes × $6.30 per box ..................... $756,000 Thus, buying the boxes will save the company $16,000 per year.
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Problem 13-22 (continued) 4. Under these circumstances, the company should make the 100,000 boxes of tubes and purchase the remaining 20,000 boxes from the outside supplier. The costs would: Cost of making: 100,000 boxes × $1.15 per box....... $115,000 Cost of buying: 20,000 boxes × $1.35 per box ......... 27,000 Total cost............................................................... $142,000 Or, on a total cost basis, the computation would be: Cost of making: 100,000 boxes × $6.10 per box....... $610,000 Cost of buying: 20,000 boxes × $6.30 per box ......... 126,000 Total cost............................................................... $736,000 Since the amount of cost under this alternative is $20,000 less than the best alternative in Part 3, the company should make as many tubes as possible with the current equipment and buy the remaining tubes from the outside supplier. 5. Management should take into account at least the following additional factors: a) The ability of the supplier to meet required delivery schedules. b) The quality of the tubes purchased from the supplier. c) Alternative uses of the capacity that would be used to make the tubes. d) The ability of the supplier to supply tubes if volume increases in future years. e) The problem of alternative sources of supply if the supplier proves undependable.
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Problem 13-23 (30 minutes) 1. Since the fixed costs will not change as a result of the order, they are not relevant to the decision. The cost of the new machine is relevant, and this cost will have to be recovered by the current order since there is no assurance of future business from the retail chain.



Total— Unit 5,000 units



Revenue from the order ($50 × 84%) .................. $42 Less costs associated with the order: Direct materials ................................................ 15 Direct labor ...................................................... 8 Variable manufacturing overhead ....................... 3 Variable selling expense ($4 × 25%).................. 1 Special machine ($10,000 ÷ 5,000 units) ........... 2 Total costs .......................................................... 29 Net increase in profits ......................................... $13



2. Revenue from the order: Reimbursement for costs of production (variable production costs of $26, plus fixed manufacturing overhead cost of $9 = $35 per unit; $35 per unit × 5,000 units)........................................................... Fixed fee ($1.80 per unit × 5,000 units)..................... Total revenue ............................................................. Less incremental costs—variable production costs ($26 per unit × 5,000 units)...................................... Net increase in profits ................................................. 3. Sales revenue: From the U.S. Army (above)...................................... From regular channels ($50 per unit × 5,000 units) .... Net decrease in revenue .............................................. Less variable selling expenses avoided if the Army’s order is accepted ($4 per unit × 5,000 units).............. Net decrease in profits if the Army’s order is accepted ...



$210,000 75,000 40,000 15,000 5,000 10,000 145,000 $ 65,000



$175,000 9,000 184,000 130,000 $ 54,000 $184,000 250,000 (66,000) 20,000 $(46,000)
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Problem 13-24 (45 minutes) 1. Direct labor cost per unit ... Direct labor hours per unit* (a) ........................ Selling price...................... Less variable costs: Direct materials .............. Direct labor.................... Variable overhead........... Total variable costs ........... Contribution margin (b) ..... Contribution margin per DLH (b) ÷ (a) ................



Debbie Trish



Sarah



Mike



$ 3.20 $2.00 $ 5.60 $ 4.00



Sewing Kit



$ 1.60



0.40 0.25 0.70 0.50 $13.50 $5.50 $21.00 $10.00



0.20 $ 8.00



4.30 1.10 6.44 3.20 2.00 5.60 0.80 0.50 1.40 8.30 3.60 13.44 $ 5.20 $1.90 $ 7.56 $



3.20 1.60 0.40 5.20 $ 2.80



2.00 4.00 1.00 7.00 3.00



$13.00 $7.60 $10.80 $ 6.00 $14.00



* Direct labor cost per unit ÷ 8 direct labor hour. 2.



Product



Debbie ........................... Trish .............................. Sarah ............................. Mike .............................. Sewing Kit ...................... Total hours required ........



DLH Per Unit



0.40 0.25 0.70 0.50 0.20



hours hours hours hours hours



Estimated Sales (units) 50,000 42,000 35,000 40,000 325,000



Total Hours



20,000 10,500 24,500 20,000 65,000 140,000



3. Since the Mike doll has the lowest contribution margin per labor hour, its production should be reduced by 20,000 dolls (10,000 excess hours divided by 0.5 hours production time per doll = 20,000 dolls). Thus, production and sales of the Mike doll will be reduced to one-half of that planned, or 20,000 dolls for the year.
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Problem 13-24 (continued) 4. Since the additional capacity would be used to produce the Mike doll, the company should be willing to pay up to $14 per hour ($8 usual rate plus $6 contribution margin per hour) for added labor time. Thus, the company could employ workers for overtime at the usual time-and-ahalf rate of $12 per hour ($8 × 1.5 = $12), and still improve overall profit. 5. Additional output could be obtained in a number of ways including working overtime, adding another shift, expanding the workforce, contracting out some work to outside suppliers, and eliminating wasted labor time in the production process. The first four methods are costly, but the last method can add capacity at very low cost. Note: Some would argue that direct labor is a fixed cost in this situation and should be excluded when computing the contribution margin per unit. However, when deciding which products to emphasize, no harm is done by misclassifying a fixed cost as a variable cost—providing that the fixed cost is the constraint. If direct labor were removed from the variable cost category, the net effect would be to bump up the contribution margin per direct labor-hour by $8 for each of the products. The products will be ranked exactly the same—in terms of the contribution margin per unit of the constrained resource—whether direct labor is considered variable or fixed. However, this only works when the fixed cost is the cost of the constraint itself.
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Problem 13-25 (45 minutes) 1. A product should be processed further so long as the incremental revenue from the further processing exceeds the incremental costs. The incremental revenue from further processing of the Grit 337 is: Selling price of the silver polish, per jar................... $4.00 Selling price of 1/4 pound of Grit 337 ($2.00 ÷ 4).... 0.50 Incremental revenue per jar................................... $3.50 The incremental variable costs are: Other ingredients .................................................. $0.65 Direct labor........................................................... 1.48 Variable manufacturing overhead (25% × $1.48)..... 0.37 Variable selling costs (7.5% × $4) .......................... 0.30 Incremental variable cost per jar ............................ $2.80 Therefore, the incremental contribution margin is $0.70 per jar ($3.50 – $2.80). The $1.60 cost per pound ($0.40 per 1/4 pound) required to produce the Grit 337 would not be relevant in this computation, since it is incurred regardless of whether the Grit 337 is further processed into silver polish or sold outright.
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Problem 13-25 (continued) 2. Only the cost of advertising and the cost of the production supervisor are avoidable if production of the silver polish is discontinued. Therefore, the number of jars of silver polish that must be sold each month to justify continued processing of the Grit 337 into silver polish is: Production supervisor ........................................... $3,000 Advertising—direct ............................................... 4,000 Avoidable fixed costs ............................................ $7,000



Avoidable fixed costs $7,000 = 10,000 jars per month = Incremental CM per jar $0.70 per jar Therefore, if 10,000 jars of silver polish can be sold each month, the company would be indifferent between selling it or selling all of the Grit 337 as a cleaning powder. If the sales of the silver polish are greater than 10,000 jars per month, then continued processing of the Grit 337 into silver polish would be advisable since the company’s total profits will be increased. If the company can’t sell at least 10,000 jars of silver polish each month, then production of the silver polish should be discontinued. To verify this, we show on the next page the total contribution to profits of sales of 9,000, 10,000 and 11,000 jars of silver polish, contrasted to sales of equivalent amounts of Grit 337 sold outright (i.e., 10,000 jars of silver polish would require the use of 2,500 pounds of Grit 337 that otherwise could be sold outright as cleaning powder, etc.):
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Problem 13-25 (continued)



9,000 Jars of Polish; or 2,250 pounds of Grit 337



10,000 Jars of Polish; or 2,500 pounds of Grit 337



11,000 Jars of Polish; or 2,750 pounds of Grit 337



Sales of Silver Polish: $40,000 $44,000 Sales @ $4.00 per jar.......................... $36,000 Less variable expenses: Production cost of Grit 337 @ $1.60 per pound........................................ 3,600 * 4,000 * 4,400 * Further processing and selling costs of the polish @ $2.80 per jar................. 25,200 28,000 30,800 Total variable expenses .......................... 28,800 32,000 35,200 Contribution margin............................... 7,200 8,000 8,800 Less avoidable fixed costs: Production supervisor.......................... 3,000 3,000 3,000 4,000 4,000 Advertising ......................................... 4,000 Total avoidable fixed costs ..................... 7,000 7,000 7,000 Total contribution to common fixed costs and to profits ............................. $ 200 $ 1,000 $ 1,800 Sales of Grit 337: Sales @ $2.00 per pound $ 4,500 $ 5,000 $ 5,500 Less variable expenses: Production cost of Grit 337 @ $1.60 per pound........................................ 4,000 * 4,400 * 3,600 * Contribution to common fixed costs and to profits............................................ $ 900 $ 1,000 $ 1,100 * This cost will be incurred regardless of whether the Grit 337 is further processed into silver polish or sold outright as cleaning powder; therefore, it is not relevant to the decision, as stated earlier. It is included in the computation above for the specific purpose of showing that it will be incurred under either alternative. The same thing could have been done with the depreciation on the mixing equipment.
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Problem 13-26 (45 minutes)



1. Only the avoidable costs are relevant in a decision to drop the Model C3 lawnchair product. The avoidable costs are: Direct materials .................................................... R122,000 Direct labor .......................................................... 72,000 Fringe benefits (20% of direct labor)...................... 14,400 Variable manufacturing overhead ........................... 3,600 Product manager’s salary....................................... 10,000 Sales commissions (5% of sales)............................ 15,000 Fringe benefits (20% of salaries and commissions) . 5,000 Shipping............................................................... 10,000 Total avoidable cost .............................................. R252,000 The following costs are not relevant in this decision:



Cost



Reason not relevant



Building rent and maintenance



All products use the same facilities; no space would be freed if a product were dropped.



Depreciation



All products use the same equipment so no equipment can be sold. Furthermore, the equipment does not wear out through use.



General administrative expenses



Dropping the Model C3 lawnchair would have no effect on total general administrative expenses.



Having determined the costs that can be avoided if the Model C3 lawnchair is dropped, we can now make the following computation: Sales revenue lost if the Model C3 lawnchair is dropped .. R300,000 Less costs that can be avoided (see above).................... 252,000 Decrease in overall company net operating income if the Model C3 lawnchair is dropped.............................. R 48,000
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Problem 13-26 (continued)



Thus, the Model C3 lawnchair should not be dropped unless the company can find more profitable uses for the resources consumed by the Model C3 lawnchair. 2. To determine the minimum acceptable level of sales, we must first classify the avoidable costs into variable and fixed costs as follows:



Variable



Fixed



Direct materials ............................................... R122,000 Direct labor ..................................................... 72,000 Fringe benefits (20% of direct labor) ................. 14,400 Variable manufacturing overhead ...................... 3,600 Product managers’ salaries ............................... R10,000 Sales commissions (5% of sales)....................... 15,000 Fringe benefits (20% of salaries and commissions) ................. 3,000 2,000 Shipping.......................................................... 10,000 Total costs ....................................................... R240,000 R12,000 The Model C3 lawnchair should be retained as long as its contribution margin covers its avoidable fixed costs. Break-even analysis can be used to find the sales volume where the contribution margin just equals the avoidable fixed costs. The contribution margin ratio is computed as follows:



CM ratio = =



Contribution margin Sales R300,000-R240,000 = 20% R300,000
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Problem 13-26 (continued)



The break-even sales volume can be found using the break-even formula: Break-even point = =



Fixed costs CM ratio R12,000 = R60,000 0.20



Therefore, as long as the sales revenue from the Model C3 lawnchair exceeds R60,000, it is covering its own avoidable fixed costs and is contributing toward covering the common fixed costs and toward the profits of the entire company.
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Case 13-27 (60 minutes)



1. The original cost of the facilities at Clayton is a sunk cost and should be ignored in any decision. The decision being considered here is whether to continue operations at Clayton. The only relevant costs are the future facility costs that would be affected by this decision. If the facility were shut down, the Clayton facility has no resale value. In addition, if the Clayton facility were sold, the company would have to rent additional space at the remaining processing centers. On the other hand, if the facility were to remain in operation, the building should last indefinitely, so the company does not have to be concerned about eventually replacing it. Essentially, there is no real cost at this point of using the Clayton facility despite what the financial performance report indicates. Indeed, it might be a better idea to consider shutting down the other facilities since the rent on those facilities might be avoided. The costs that are relevant in the decision to shut down the Clayton facility are: Increase in rent at Billings and Great Falls................... $600,000 Decrease in local administrative expenses ................... (90,000) Net increase in costs ................................................. $510,000 In addition, there would be costs of moving the equipment from Clayton and there might be some loss of sales due to disruption of services. In sum, closing down the Clayton facility would almost certainly lead to a decline in BSC’s profits. Even though closing down the Clayton facility would result in a decline in overall company profits, it would result in an improved performance report for the Rocky Mountain Region (ignoring the costs of moving equipment and potential loss of revenues from disruption of service to customers).
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Case 13-27 (continued)



Financial Performance After Shutting Down the Clayton Facility Rocky Mountain Region



Total



Sales ............................................................. $50,000,000 Operating expenses: Direct labor ................................................. 32,000,000 Variable overhead ........................................ 850,000 Equipment depreciation ................................ 3,900,000 Facility expense*.......................................... 2,300,000 Local administrative expense** ..................... 360,000 Regional administrative expense.................... 1,500,000 Corporate administrative expense.................. 4,750,000 Total operating expense .................................. 45,660,000 Net operating income...................................... $ 4,340,000 * $2,800,000 – $1,100,000 + $600,000 = $2,300,000 ** $450,000 – $90,000 = $360,000 2. If the Clayton facility is shut down, BSC’s profits will decline, employees will lose their jobs, and customers will at least temporarily suffer some decline in service. Therefore, Romeros is willing to sacrifice the interests of the company, its employees, and its customers just to make her performance report look better. While Romeros is not a management accountant, the Standards of Ethical Conduct for Management Accountants still provide useful guidelines. a) By recommending closing the Clayton facility, Romeros would violate the Competence Standard that stipulates recommendations should be based on appropriate analysis of relevant and reliable information. b) The Integrity Standard requires that management accountants “avoid actual or apparent conflicts of interest and advise all appropriate parties of any potential conflict.” Romeros has a conflict of interest in this case, since her recommendation will serve to make her own performance look better while actually leading to a decline in the company’s profits.
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Case 13-27 (continued)



c) The Integrity Standard is also violated in that her recommendation to close down the Clayton facility would “subvert the attainment of the organization’s legitimate and ethical objectives.” d) Romeros would also be violating the Objectivity Standard that requires a management accountant to “disclose fully all relevant information that could reasonably be expected to influence an intended user’s understanding of the reports, comments, and recommendations presented.” Presumably, if the corporate board were fully informed of the consequences of this action, they would disapprove. In sum, it is difficult to describe the recommendation to close the Clayton facility as ethical behavior. In Romeros’ defense, however, it is not fair to hold her responsible for the mistake made by her predecessor. It should be noted that the performance report required by corporate headquarters is likely to lead to other problems such as the one illustrated here. The arbitrary allocations of corporate and regional administrative expenses to processing centers may make other processing centers appear to be unprofitable even though they are not. In this case, the problems created by these arbitrary allocations were compounded by using an irrelevant facilities expense figure on the performance report. 3. Prices should be set ignoring the depreciation on the Clayton facility. As argued in part (1) above, the real cost of using the Clayton facility is zero. Any attempt to recover the sunk cost of the original cost of the building by charging higher prices than the market will bear will lead to less business and lower profits.
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Case 13-28 (60 minutes)



1. Continuing to obtain covers from its own Denver Cover Plant would allow QualSupport to maintain its current level of control over the quality of the covers and the timing of their delivery. Keeping the Denver Cover Plant open also allows QualSupport more flexibility than purchasing the coverings from outside suppliers. QualSupport could more easily alter the coverings’ design and change the quantities produced, especially if long-term contracts are required with outside suppliers. QualSupport should also consider the economic impact that closing Denver Cover will have on the community and how this might affect QualSupport’s other operations in the region. 2. a. The following costs can be avoided by closing the plant, and therefore are relevant to the decision: Materials..................................... $14,000,000 Labor: Direct....................................... $13,100,000 Supervision............................... 900,000 Indirect plant............................ 4,000,000 18,000,000 Differential pension cost ($5,000,000 – $3,000,000) ........ 2,000,000 Total annual relevant costs ........... $34,000,000 b. The following costs can’t be avoided by closing the plant, and therefore are not relevant to the decision: Depreciation—equipment ....................................... $ 3,200,000 Depreciation—building ........................................... 7,000,000 Continuing pension cost ($5,000,000 – $2,000,000) . 3,000,000 Plant manager and staff ......................................... 800,000 Corporate allocation............................................... 4,000,000 Total annual continuing costs.................................. $18,000,000
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Case 13-28 (continued)



Depreciation is not relevant because it represents expiration of a sunk cost. Three-fifths of the annual pension expense ($3,000,000) is not relevant because it would continue whether or not the plant is closed. The amount for plant manager and staff is not relevant because Vosilo and his staff would continue with QualSupport and administer the three remaining plants. The corporate allocation is not relevant because this represents costs incurred outside Denver Cover and assigned to the plant. c. The following nonrecurring costs would arise in the year that the plant is closed, but would not be incurred in any other year: Termination charges on canceled material orders ($14,000,000 × 20%) .......................................... Employment assistance ........................................... Total recurring costs ...............................................



$2,800,000 1,500,000 $4,300,000



These two costs are relevant to the decision because they will be incurred only if the plant is closed. 3. No, the plant should not be closed. The computations are:



First Year



Other Years



Cost of purchasing the covers outside...... $(35,000,000) $(35,000,000) Costs avoided by closing the plant (Part 2a)............................................. 34,000,000 34,000,000 Cost of closing the plant (first year only) . (4,300,000) Salvage value of equipment and building . 3,200,000 Net advantage (disadvantage) of closing the plant............................................. $ (2,100,000) $ (1,000,000)
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Case 13-28 (continued)



4. Factors that should be considered by QualSupport before making a decision include: a. Alternative uses of the building and equipment. b. Any tax implications. c. The outside supplier’s prices in future years. d. The cost to manufacture coverings at the Denver Cover Plant in future years. e. The value of the time Vosilo and his staff would have spent managing the Denver Cover Plant. This time may be spent on other important matters. f. The morale of QualSupport employees at remaining plants.
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Case 13-29 (75 minutes)



This is a difficult case that will challenge the best students. Part of the challenge is simply to understand the alternatives. As an aid, a diagram of the two alternatives, which we will call Alternatives A and B, is show below, together with the relevant data.



Alternative A 2,000 parts Grathin Division variable cost: $200 per part



2,000 motors Facet Division



Able Division transfer price: $400 per part



variable cost: $450 per motor



transfer price: $1,600 per part



Alternative B 2,000 parts Grathin Division variable cost: $175 per part



2,000 motors Waverly Corp.



selling price: $350 per part



Facet Division selling price: $1,500 per motor



AND



2,500 parts Grathin Division variable cost: $100 per part



2,500 motors Able Division



transfer price: variable cost: $200 per part $500 per motor



HighTech Corp. selling price: $1,200 per motor
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Case 13-29 (continued)



In both parts of the case the general fixed overhead costs are irrelevant since they are allocated costs that will remain the same regardless of which alternative is accepted. Also note that the same amount of total machine time would be consumed in both the Grathin Division’s plant and the Able Division’s plant regardless of which order is accepted. Thus, the amount of machine time that would be required is not a factor in the decision. Grathin’s plant: Facet Division order: 2,000 motors × 2.5 hours per motor = 5,000 hours. HighTech Corporation order: 2,500 motors × 2.0 hours per motor = 5,000 hours. Able’s plant: Facet Division order: 2,000 motors × 5.0 hours per motor = 10,000 hours. HighTech Corporation order: 2,500 motors × 4.0 hours per motor = 10,000 hours. 1. The Able Division would accept the order from the Facet Division. Computations to support this conclusion follow: Expected contribution margin from the Facet Division order: Sales revenue to Able Division (2,000 motors × $1,600 per motor) ...... Less variable costs: Transfer price to Grathin Division (2,000 parts × $400 per part) ............ Other variable costs (2,000 motors × $450 per motor) ...... Contribution margin................................



$3,200,000 $800,000 900,000



1,700,000 $1,500,000
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Case 13-29 (continued)



Expected contribution margin from HighTech Corporation order: Sales revenue to Able Division (2,500 motors × $1,200 per motor) ...... Less variable costs: Transfer price to Grathin Division (2,500 parts × $200 per part) ............ Other variable costs (2,500 motors × $500 per motor) ...... Contribution margin................................



$3,000,000 $ 500,000 1,250,000



1,750,000 $1,250,000



Thus, the Able Division will net $250,000 ($1,500,000 – $1,250,000) more in contribution margin by taking the order from the Facet Division. 2. From the perspective of the company as a whole, the situation is at once simpler and more complex. It is simpler because transfer prices are irrelevant. Whatever one division pays, the other receives. From the standpoint of the entire company, money is taken out of one pocket and put into the other. The situation is more complex in that the company must take into account that if Able Division accepts the order from HighTech Corporation, Facet Division will need to acquire its motors from Waverly Corporation rather than from Able Division. This is Alternative B in the diagram on the first page of the solution. But let’s start with Alternative A, the simpler alternative. From the standpoint of the entire company, the cost of the motors transferred to Facet Division is $650 per motor, the variable costs of Grathin Division plus the variable costs of Able Division. The total cost of the motors would be $1,300,000 (2,000 motors @ $650 per motor). This is restated in slightly different form below:



Alternative A



Facet Division acquires motors from Able Division, which acquires parts from Grathin Division Grathin Division’s variable expenses (2,000 parts × $200 per part).............................. Able Division’s variable expenses (2,000 motors × $450 per motor) ........................ Total cost of Alternative A ......................................



$ 400,000 900,000 $1,300,000
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Case 13-29 (continued)



Alternative B



This alternative is more complex than Alternative A. There are really two parts to this alternative. In the first part, Facet Division purchases the required motors from Waverly Corporation, which purchases parts from Grathin Division. In the second part, Able Division sells motors to HighTech Corporation using parts supplied by Grathin Division. (Refer back to the diagram.) We will compute the financial consequences of these two parts separately and then combine them.



Part 1: Facet Division’s purchase of motors



Facet Division’s payment to Waverly Corporation (2,000 motors × $1,500 per motor) ..................... Waverly Corporation’s payments to Grathin Division (2,000 parts × $350 per part).............................. Grathin Division’s variable expenses (2,000 parts × $175 per part).............................. Total cost (a) ........................................................



$3,000,000 (700,000) 350,000 $2,650,000



Part 2: HighTech Corporation’s purchase of motors



HighTech Corporation’s payments to Able Division (2,500 motors × $1,200 per motor) ..................... Able Division’s variable expenses (2,500 motors × $500 per motor) ........................ Grathin Division’s variable expenses (2,500 motors × $100 per motor) ........................ Total contribution margin (b)..................................



Net cost to the company of Alternative B (a) – (b) ...



$3,000,000 (1,250,000) (250,000) $1,500,000 $1,150,000



Since the $1,150,000 cost of Alternative B is less than the $1,300,000 cost of Alternative A, it is the preferred alternative.
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Case 13-30 (30 minutes)



1. As much yarn as possible should be processed into sweaters. Products should be processed further so long as the added revenues from further processing are greater than the added costs. In the case at hand, the added revenues and costs are:



Per Sweater



Added revenue ($30.00 – $20.00) ......... Added costs: Buttons, thread, lining........................ $2.00 Direct labor ....................................... 5.80 Added contribution margin....................



$10.00 7.80 $ 2.20



Thus, the company will gain $2.20 in contribution margin for each spindle of yarn that is further processed into a sweater. The fixed manufacturing overhead costs are not relevant to the decision, since they will be the same regardless of whether the yarn is sold or processed further. Also, in making this computation we must omit the $16.00 cost of manufacturing the yarn, since this cost will be incurred whether the yarn is sold as is or is used in sweaters. 2. The lowest price the company should accept is $27.80 per sweater. The simplest approach to this answer is: Present selling price per sweater .......... Less added contribution margin being realized on each sweater sold ............ Minimum selling price per sweater........



$30.00 2.20 $27.80



A more involved approach to the $27.80 figure is to reason as follows: If the wool yarn is sold outright, then the company will realize a contribution margin of $9.40 per spindle: Selling price........................... Less variable expenses: Raw wool ............................ Direct labor ......................... Contribution margin................



Per Spindle



$20.00



$7.00 3.60



10.60 $ 9.40
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Case 13-30 (continued)



This $9.40 represents an opportunity cost to the company; thus, the price of the sweaters must be high enough to include this minimum contribution margin figure. In addition, the company must be able to cover all of its variable costs from the time the raw wool is purchased until the sweater is completed. Therefore, the minimum price would be: Variable costs of producing a spindle of yarn: Raw wool ................................................... $7.00 Direct labor ................................................ 3.60 Added variable costs of producing a sweater: Buttons, etc. .............................................. 2.00 Direct labor ................................................ 5.80 Total variable costs........................................ Opportunity cost—contribution margin if the yarn is sold outright .................................... Minimum selling price per sweater..................



$10.60 7.80 18.40 9.40 $27.80
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Case 13-31 (90 minutes)



1. The lowest price Wesco could bid for the one-time special order of 20,000 pounds (20 lots) without losing money would be $24,200—the relevant cost of the order, as shown below. Direct materials: AG-5: 300 pounds per lot × 20 lots = 6,000 pounds. Substitute BH-3 on a one-for-one basis to its total of 3,500 pounds. If BH-3 is not used in this order, it will be salvaged for $600. Therefore, the relevant cost is.............................. $ 600 The remaining 2,500 pounds would be AG-5 at a cost of $1.20 per pound ............................................................... 3,000 KL-2: 200 pounds per lot × 20 lots = 4,000 pounds at $1.05 per pound......................................................................... 4,200 CW-7: 150 pounds per lot × 20 lots = 3,000 pounds at $1.35 per pound ............................................................... 4,050 DF-6: 175 pounds per lot × 20 lots = 3,500 pounds. Use 3,000 pounds in inventory at $0.60 per pound ($0.70 market price – $0.10 handling charge), and purchase the remaining 500 pounds at $0.70 per pound ............................. 2,150 Total direct materials cost ..................................................... 14,000 Direct labor: 25 DLHs per lot × 20 lots = 500 DLHs. Because only 400 hours can be scheduled during regular time this month, overtime would have to be used for the remaining 100 hours. 400 DLHs × $14.00 per DLH................................................. 100 DLHs × $21.00 per DLH................................................. Total direct labor cost...........................................................



5,600 2,100 7,700



Overhead: This special order will not increase fixed overhead costs. Therefore, only the variable overhead is relevant. 500 DLHs × $3.00 per DLH................................................... 1,500 Total relevant cost of the special order..................................... $23,200
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Case 13-31 (continued)



2. In this part, we calculate the price for recurring orders of 20,000 pounds (20 lots) using the company’s rule of marking up its full manufacturing cost. This is not the best pricing policy to follow, but is a common practice in business. Direct materials: Because the initial order will exhaust existing inventories of BH-3 and DF-6 and new supplies would have to be purchased, all raw materials should be charged at their expected future cost, which is the current market price. AG-5: 6,000 pounds × $1.20 per pound .............................. $ 7,200 KL-2: 4,000 pounds × $1.05 per pound ............................... 4,200 CW-7: 3,000 pounds × $1.35 per pound.............................. 4,050 DF-6: 3,500 pounds × $0.70 per pound............................... 2,450 Total direct materials cost ................................................... 17,900 Direct labor: 90% (i.e., 450 DLHs) of the production of a batch can be done on regular time; but the remaining production (i.e., 50 DLHs) must be done on overtime. Regular time 450 DLHs × $14.00 per DLH ........................... Overtime premium 50 DLHs × $21.00 per DLH..................... Total direct labor cost.........................................................



6,300 1,050 7,350



Overhead: The full manufacturing cost includes both fixed and variable manufacturing overhead. Manufacturing overhead applied: 500 DLHs × $13.50 per DLH ............................................



6,750



Full manufacturing cost ....................................................... 32,000 Markup (40% × $32,000) .................................................... 12,800 Selling price (full manufacturing cost plus markup) ................ $44,800
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Case 13-32 (120 minutes)



1. The product margins computed by the accounting department for the drums and bike frames should not be used in the decision of which product to make. The product margins are lower than they should be due to the presence of allocated fixed common costs that are irrelevant in this decision. Moreover, even after the irrelevant costs have been removed, what matters is the profitability of the two products in relation to the amount of the constrained resource—welding time—that they use. A product with a very low margin may be desirable if it uses very little of the constrained resource. In short, the financial data provided by the accounting department are useless and potentially misleading for making this decision. 2. Students may have answered this question assuming that direct labor is a variable cost, even though the case strongly hints that direct labor is a fixed cost. The solution is shown here assuming that direct labor is fixed. The solution assuming that direct labor is variable will be shown in part (4).



Solution assuming direct labor is fixed



Selling price..................................... Less variable costs: Materials....................................... Variable manufacturing overhead.... Variable selling and administrative .. Total variable cost ............................ Contribution margin .........................



Purchased WVD Drums



Manufactured WVD Drums



Bike Frames



$149.00



$149.00



$239.00



138.00 0.00 0.75 138.75 $ 10.25



52.10 1.35 0.75 54.20 $ 94.80



99.40 1.90 1.30 102.60 $136.40
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Case 13-32 (continued)



3. Since the demand for the welding machine exceeds the 2,000 hours that are available, products that use the machine should be prioritized based on their contribution margin per welding hour. The computations are carried out below under the assumption that direct labor is a fixed cost and then under the assumption that it is a variable cost.



Solution assuming direct labor is fixed



Contribution margin per unit (above) (a)............ Welding hours per unit (b)................................ Contribution margin per welding hour (a) ÷ (b)..



Manufactured WVD Bike Drums Frames



$94.80 0.4 hour $237.00 per hour



$136.40 0.5 hour $272.80 per hour
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Case 13-32 (continued)



Since the contribution margin per unit of the constrained resource (i.e., welding time) is larger for the bike frames than for the WVD drums, the frames make the most profitable use of the welding machine. Consequently, the company should manufacture as many bike frames as possible up to demand and then use any leftover capacity to produce WVD drums. Buying the drums from the outside supplier can fill any remaining unsatisfied demand for WVD drums. The necessary calculations are carried out below.



Analysis assuming direct labor is a fixed cost (a) (b) Unit Contribution Quantity Margin Total hours available ................... Bike frames produced.................. WVD Drums—make..................... WVD Drums—buy ....................... Total contribution margin............. Less: Contribution margin from present operations: 5,000 drums × $94.80 CM per drum ... Increased contribution margin and net operating income .........



1,600 3,000 3,000



$136.40 $94.80 $10.25



(c)



(a) × (c)



Welding Time per Unit



Total Welding Time



0.5 0.4



800 1,200



Balance of Welding Time 2,000 1,200 0



(a) × (b) Total Contribution $218,240 284,400 30,750 533,390



474,000 $ 59,390
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Case 13-32 (continued)



4. The computation of the contribution margins and the analysis of the best product mix are repeated here under the assumption that direct labor costs are variable.



Solution assuming direct labor is a variable cost



Selling price..................................... Less variable costs: Materials....................................... Direct labor................................... Variable manufacturing overhead.... Variable selling and administrative .. Total variable cost ............................ Contribution margin .........................



Purchased WVD Drums



Manufactured



WVD Drums



Bike Frames



$149.00



$149.00



$239.00



138.00 0.00 0.00 0.75 138.75 $ 10.25



52.10 3.60 1.35 0.75 57.80 $ 91.20



99.40 28.80 1.90 1.30 131.40 $107.60



Solution assuming direct labor is a variable cost Manufactured WVD Bike Drums Frames



Contribution margin per unit (above) (a)............. $91.20 Welding hours per unit (b)................................. 0.4 hour Contribution margin per welding hour (a) ÷ (b)... $228.00 per hour



$107.60 0.5 hour $215.20 per hour



When direct labor is assumed to be a variable cost, the conclusion is reversed from the case in which direct labor is assumed to be a fixed cost—the WVD drums appear to be a better use of the constraint than the bike frames. The assumption about the behavior of direct labor really does matter.
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Case 13-32 (continued)



Solution assuming direct labor is a variable cost (a) (b) Unit Contribution Quantity Margin Total hours available ................... WVD Drums—make..................... Bike frames produced.................. WVD Drums—buy ....................... Total contribution margin............. Less: Contribution margin from present operations: 5,000 drums × $91.20 CM per drum ... Increased contribution margin and net operating income .........



5,000 0 1,000



$91.20 $107.60 $10.25



(c)



(a) × (c)



Welding Time per Unit



Total Welding Time



0.4 0.5



2,000 0



Balance of Welding Time 2,000 0 0



(a) × (b) Total Contribution $456,000 0 10,250 466,250



456,000 $ 10,250
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Case 13-32 (continued)



5. The case strongly suggests that direct labor is fixed: “The bike frames could be produced with existing equipment and personnel.” Nevertheless, it would be a good idea to examine how much labor time is really needed under the two opposing plans.



Plan 1: Bike frames ................. WVD drums ................. Plan 2: WVD drums .................



Production



Direct LaborHours Per Unit



Total Direct Labor-Hours



1,600 3,000



1.6* 0.2**



2,560 600 3,160



5,000



0.2**



1,000



* $28.80 ÷ $18.00 per hour = 1.6 hour ** $3.60 ÷ $18.00 per hour = 0.2 hour Some caution is advised. Plan 1 assumes that direct labor is a fixed cost. However, this plan requires 2,160 more direct labor-hours than Plan 2 and the present situation. At 40 hours per week a typical full-time employee works about 1,900 hours a year, so the added workload is equivalent to more than one full-time employee. Does the plant really have that much idle time at present? If so, and if shifting workers over to making bike frames would not jeopardize operations elsewhere, then Plan 1 is indeed the better plan. However, if taking on the bike frame as a new product would lead to pressure to hire another worker, more analysis is in order. It is still best to view direct labor as a fixed cost, but taking on the frames as a new product could lead to a jump in fixed costs of about $34,200 (1,900 hours × $18 per hour)—assuming that the remaining 260 hours could be made up using otherwise idle time. See the additional analysis on the next page.
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Case 13-32 (continued)



Contribution margin from Plan 1: Bike frames produced (1,600 × $136.40) ....................... WVD Drums—make (3,000 × $94.80)............................ WVD Drums—buy (3,000 × $10.25) .............................. Total contribution margin .............................................. Less: Additional fixed labor costs ..................................... Net effect of Plan 1 on net operating income ....................



218,240 284,400 30,750 533,390 34,200 $499,190



Contribution margin from Plan 2: ..................................... WVD Drums—make (5,000 × $94.80)............................ WVD Drums—buy (1,000 × $10.25) .............................. Net effect of Plan 2 on net operating income ....................



$474,000 10,250 $484,250



If an additional direct labor employee would have to be hired, Plan 1 is still optimal.
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Group Exercise 13-33



1. A manufacturing overhead rate of 500% of direct labor means that the total manufacturing overhead is five times as large as the total direct labor. It also means that for every $1 of direct labor a product incurs, it is charged for $5 of manufacturing overhead. 2. If a product requires a large amount of direct labor, the overhead applied to that product will make that product expensive relative to products that require less direct labor. 3. When products are outsourced, any common fixed manufacturing overhead or joint costs that had been allocated to the outsourced products must be allocated to the remaining products. As a consequence, their apparent costs rise. 4. Labor cost is a declining percentage of total cost in many industries and approaches insignificant levels in some. Rather than obsess on reducing labor costs, it may be better to attack overhead costs, which are much more substantial, or to concentrate time and effort on improving the product or tapping new markets. The potential competitive advantage from lower labor costs is not as important as it once was and is transitory—competitors can always go overseas too. In addition, locating production overseas increases transportation costs and time delays in shipping goods and may increase coordination problems between marketing and production. Moreover, the company may not have as much control over quality when production is moved to a new location. 5. As mentioned in part (3) above, when products are outsourced, the apparent costs of the remaining products almost inevitably rise as fixed overhead costs are spread over a smaller base. As a consequence, the remaining products often become candidates for outsourcing as well. Of course, the second wave of outsourcing leads to further increases in the costs of the remaining products. This vicious cycle can lead managers to eventually move all production out of the country.
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Chapter 15 Service Department Costing: An Activity Approach Solutions to Questions 15-1 Operating departments are the units in an organization within which the central purposes of the organization are carried out; these departments usually generate revenue. By contrast, service departments provide support or assistance to the operating departments. Examples of service departments include laundry services, internal auditing, airport maintenance services (ground crews), cafeteria, personnel, cost accounting, and so on.



15-4 Under the direct method, costs are not allocated from one service department to another. Rather, all service department costs are allocated directly to operating departments.



15-2 Service department costs are allocated to products and services in two stages. Service department costs are first allocated to the operating departments. These allocated costs are then included in the operating departments’ overhead rates, which are used to cost products and services.



15-6 Two general guidelines govern the allocation of fixed service department costs to other departments: (1) allocate only budgeted costs, and (2) allocate fixed costs in predetermined, lump-sum amounts, according to how much of the service department’s capacity is acquired to serve each of the other departments. Two general guidelines also govern the allocation of variable service department costs to other departments: (1) allocate at budgeted rates, and (2) allocate the costs according to whatever activity (direct labor-hours, pounds of laundry, etc.) causes their incurrence.



15-3 Interdepartmental service costs exist whenever two service departments perform services for each other. Under the step method, the costs of the service department performing the greatest amount of service for the other service departments are allocated first, the costs of the service department performing the next greatest amount of service are allocated next, and so forth through all the service departments. Once a service department’s costs have been allocated, costs are not reallocated back to it under the step method.



15-5 If a service department generates revenues, these revenues should be offset against the department’s costs and only the net amount of cost remaining after this offset should be allocated to other departments.



15-7 If a variable base is used to allocate fixed costs, the costs allocated to one department will depend in large part on what is happening in other departments. As a consequence, the amount of service department cost allocated to a department will increase or decrease depending on the activity in other departments.
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Exercise 15-1 (15 minutes)



Service Departments AdminiFacility stration Services



Departmental costs before allocations ...................... $2,400,000 $1,600,000 Allocations: Administration costs (20/25, 5/25).............. (2,400,000) Facility Services costs (70/100, 30/100)* ...... (1,600,000) Total costs after allocation . $ 0 $ 0



Operating Departments Undergraduate Graduate Programs Programs $26,800,000



$5,700,000



1,920,000



480,000



1,120,000 $29,840,000



480,000 $6,660,000



Total $36,500,000



$36,500,000



*Based on the space occupied by the two operating departments, which is 100,000 square feet.
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Exercise 15-2 (15 minutes)



Service Departments Administration Janitorial



Departmental costs before allocations ..... $150,000 $40,000 Allocations: Administration costs (160/4,000, 3,100/4,000, 740/4,000)* ................................... (150,000) 6,000 Janitorial costs (4,000/5,000, 1,000/5,000)†............ (46,000) Total costs after allocation ..................... $ 0 $ 0



Operating Departments Groceries



Gifts



$2,320,000 $950,000



116,250



Total



$3,460,000



27,750



36,800 9,200 $2,473,050 $986,950



$3,460,000



*Based on employee hours in the other three departments, 160 + 3,100 + 740 = 4,000. †Based on space occupied by the two operating departments, 4,000 + 1,000 = 5,000. Both the Janitorial Department costs of $40,000 and the Administration costs of $6,000 that have been allocated to the Janitorial Department are allocated to the two operating departments.
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Exercise 15-3 (10 minutes)



Northern Plant



Variable costs: $0.25 per ton × 120,000 tons ........... $ 30,000 $0.25 per ton × 60,000 tons............. Fixed costs: 70% × $300,000 ............................. 210,000 30% × $300,000 ............................. Total allocated costs ........................... $240,000



Southern Plant $ 15,000 90,000 $105,000
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Exercise 15-4 (20 minutes) 1. and 2. End-of-year allocations of variable costs should be based on the actual level of activity multiplied by the budgeted rate. End-of-year allocations of fixed costs should be based on the same predetermined lump-sum amounts as at the beginning of the year. Actual costs in excess of (or less than) the budgeted rate for variable costs or the budgeted total fixed costs should not be allocated to the plants. Therefore, the allocations of transport services cost at the end of the year would be:



Variable costs: $0.25 per ton × 130,000 tons... $0.25 per ton × 50,000 tons .... Fixed costs: 70% × $300,000 ..................... 30% × $300,000 ..................... Total cost ..................................



Northern Plant $ 32,500 210,000 $242,500



Southern Plant



Total



$ 12,500



$ 45,000



90,000 $102,500



300,000 $345,000



3. Part of the $364,000 in total cost will not be allocated to the plants, as follows:



Total cost incurred...................... Total cost allocated (above) ........ Amount of cost not allocated.......



Variable Cost



$54,000 45,000 $ 9,000



Fixed Cost



$310,000 300,000 $ 10,000



Total



$364,000 345,000 $ 19,000



The cost not allocated represents cost incurred in excess of the budgeted $0.25 per ton variable cost and budgeted $300,000 in fixed costs. This $19,000 in unallocated cost is the responsibility of the Transport Services Department and is a cost variance for the year.
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Exercise 15-5 (20 minutes)



Service Departments Administration



Janitorial



Operating Departments Maintenance



Binding



Printing



Total



Overhead costs .................................. $140,000 $105,000 $ 48,000 $275,000 $430,000 $998,000 Allocations: Administration costs: (5%, 20%, 45%, 30%)*................ (140,000) 7,000 28,000 63,000 42,000 Janitorial costs: (1/8, 2/8, 5/8) ......... (112,000) 14,000 28,000 70,000 Maintenance costs: (1/3, 2/3) ........... (90,000) 30,000 60,000 Total overhead costs after allocations... $ 0 $ 0 $ 0 $396,000 $602,000 $998,000 * Allocations can be shown in percentages, in fractions, or as a rate per unit of activity. For example, Administration allocations have been shown as percentages, but they could have been shown as 1/20; 4/20; 9/20; and 6/20 or they could have been shown as $200 per employee. Fractions should be used if percentages result in rounding errors.
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Exercise 15-5 (continued) Supporting computations: Administration costs allocated on the basis of: Janitorial.................. 35 employees 5% Maintenance ............ 140 employees 20 Binding.................... 315 employees 45 Printing ................... 210 employees 30 Total........................ 700 employees 100 % Janitorial costs allocated on the basis of: Maintenance ............ 20,000 square feet Binding.................... 40,000 square feet Printing ................... 100,000 square feet Total........................ 160,000 square feet



1/8 2/8 5/8 8/8



Maintenance costs allocated on the basis of: Binding.................... 30,000 hours Printing ................... 60,000 hours Total........................ 90,000 hours



1/3 2/3 3/3
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Exercise 15-6 (20 minutes)



Service Departments Administration



Janitorial



Operating Departments Maintenance



Overhead costs ........................... $140,000 $105,000 $ 48,000 Allocation: Administration costs: (3/5, 2/5) . (140,000) Janitorial costs: (2/7, 5/7) ......... (105,000) Maintenance costs: (1/3, 2/3) .... (48,000) Total overhead costs after allocations ........................................ $ 0 $ 0 $ 0



Binding



$275,000 84,000 30,000 16,000 $405,000



Printing



Total



$430,000 $998,000 56,000 75,000 32,000 $593,000 $998,000



Supporting computations: Binding.. Printing . Total......



Administration



315 employees 3/5 210 employees 2/5 525 employees 5/5



Janitorial



40,000 square feet 2/7 100,000 square feet 5/7 140,000 square feet 7/7



Maintenance



30,000 hours 1/3 60,000 hours 2/3 90,000 hours 3/3
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Exercise 15-7 (20 minutes) 1. Percentage of 2005 sales..................... Allocation of 2005 fixed administrative expenses (based on the above percentages).................................... 2. 2005 allocation (above) ....................... 2004 allocation ................................... Increase (decrease) in allocation ..........



Restaurants Rick’s Imperial Harborside Garden 32%



$640,000



50%



$1,000,000



$640,000 $1,000,000 800,000 750,000 $(160,000) $ 250,000



Ginger Wok 18%



$360,000



Total



100% $2,000,000



$360,000 $2,000,000 450,000 2,000,000 $(90,000) $ 0



The manager of the Imperial Garden undoubtedly will be upset about the increased allocation of fixed administrative expense. Such an increased allocation may be viewed as a penalty for an outstanding performance. 3. Sales dollars is not ordinarily a good base for allocating fixed costs. The departments with the greatest sales will be allocated the greatest amount of cost and the costs allocated to a department will be affected by the sales in other departments. In our illustration above, the sales in two restaurants remained static and the sales in the third increased. As a result, less cost was allocated to the restaurants with static sales and more cost was allocated to the one restaurant that showed improvement during the period.
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Exercise 15-8 (15 minutes) The budgeted rate of $18 per X-ray should be multiplied by the actual number of X-rays provided for each operating department for the end-ofyear allocations.



Pediatrics...................... OB Care ....................... General Hospital............ Total ............................



(2) (1) Actual Budgeted Number of Rate X-rays $18 $18 $18



6,000 3,000 15,000 24,000



(1) × (2) Total Allocation



$108,000 54,000 270,000 $432,000



The difference between the budgeted and actual cost per X-ray is the responsibility of the Radiology Department and is not allocated to the operating departments. This variance totals $48,000 for the year. 24,000 X-rays × ($20 – $18 = $2 per X-ray) = $48,000.
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Exercise 15-9 (15 minutes) 1.



Cost to be allocated ............................ Allocations: Janitorial Services: (4%, 20%, 16%, 60%) .................. Radiology: (3/10, 2/10, 5/10) ............ Total overhead costs after allocations ...



Janitorial Services



$375,000 (375,000) $



0



Radiology



$590,000



Pediatrics



15,000 $ 75,000 (605,000) 181,500 $ 0 $256,500



OB Care



General Hospital



$ 60,000 $225,000 121,000 302,500 $181,000 $527,500



Supporting computations: Janitorial Services: Radiology............. Pediatrics ............. OB Care ............... General Hospital ...



6,000 30,000 24,000 90,000 150,000



sq. sq. sq. sq. sq.



ft. 4% ft. 20 ft. 16 ft. 60 ft. 100 %



Radiology: Pediatrics ............ OB Care .............. General Hospital ..



9,000 6,000 15,000 30,000



X-rays 3/10 X-rays 2/10 X-rays 5/10 X-rays 10/10



2. The allocations would be the same as in Part 1, since budgeted fixed costs are always allocated to consuming departments. Thus, $6,000 of the actual fixed costs in Janitorial Services ($381,000 – $375,000) and $10,000 of the actual fixed costs in Radiology ($600,000 – $590,000) would not be allocated to other departments.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. Solutions Manual, Chapter 15



925



Problem 15-10 (60 minutes)



(Thousands of ¥)



1.



Step method



Factory Administration



Custodial Services Personnel



Maintenance



Machining Assembly



Operating department costs...... ¥376,300 ¥175,900 Costs to be allocated ................ ¥270,000 ¥ 68,760 ¥ 28,840 ¥ 45,200 Allocations: Factory Administration @ ¥1,800 per labor-hour ..... (270,000) 5,400 9,000 39,600 54,000 162,000 Custodial Services @ ¥720 per square foot....... (74,160) 2,160 7,200 50,400 14,400 Personnel @ ¥320,000 per employee... (40,000) 8,000 12,800 19,200 Maintenance @ ¥1,250 per machinehour .................................. (100,000) 87,500 12,500 Total overhead after allocations ............................ ¥ 0 ¥ 0 ¥ 0 ¥ 0 ¥581,000 ¥384,000 Divide by machine-hours (thousands) .......................... ÷ 70 Divide by direct labor-hours (thousands) .......................... ÷ 80 Overhead rate ......................... ¥ 8,300 ¥ 4,800
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Problem 15-10 (continued)



(Thousands of ¥)



2.



Direct method



Factory Administration



Operating department costs...... Costs to be allocated ................ ¥270,000 Allocations: Factory Administration (1/4, 3/4) ........................... (270,000) Custodial Services (7/9, 2/9) .. Personnel (2/5, 3/5) .............. Maintenance (7/8, 1/8) .......... Total overhead after allocations..................................... ¥ 0 Divide by machine-hours (thousands) .......................... Divide by direct labor-hours (thousands) .......................... Overhead rate..........................



Custodial Services Personnel ¥68,760



(68,760)



¥



0



¥28,840



(28,840) ¥



0



Maintenance ¥45,200



(45,200) ¥



0



Machining Assembly ¥376,300



¥175,900



67,500 53,480 11,536 39,550



202,500 15,280 17,304 5,650



¥548,366



¥416,634



÷



70



÷ 80 ¥ 7,834 ¥ 5,208
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Problem 15-10 (continued) 3. Plantwide rate



Overhead rate= =



Total overhead cost Total direct labor-hours ¥965,000,000 =¥9,650 per DLH 100,000 DLHs



4. The amount of overhead cost assigned to the job would be: Step method: Machining Department: ¥8,300 per machine-hour × 190 machine-hours ................................................ ¥1,577,000 Assembly Department: ¥4,800 per direct labor-hour × 75 direct labor-hours........................................... 360,000 Total overhead cost ..................................................... ¥1,937,000 Direct method: Machining Department: ¥7,834 per machine-hour × 190 machine-hours ................................................ ¥1,488,460 Assembly department: ¥5,208 per direct labor-hour × 75 direct labor-hours .............................................. 390,600 Total overhead cost ..................................................... ¥1,879,060 Plantwide method: ¥9,650 per direct labor-hour × 100 direct labor-hours . ¥ 965,000 The plantwide method, which is based on direct-labor hours, assigns very little overhead cost to the job since it requires little labor time. Assuming that Factory Administrative costs really do vary in proportion to labor-hours, Custodial Services with square feet occupied, and so on, the company will tend to undercost such jobs if a plantwide overhead rate is used (and it will tend to overcost jobs requiring large amounts of labor time). The direct method is better than the plantwide method, but the step method will generally provide the most accurate overhead rates of the three methods.
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Problem 15-11 (45 minutes)



1. Variable costs: $3 per meal × 35,000 meals .... $3 per meal × 20,000 meals .... Fixed costs: 65% × $40,000....................... 35% × $40,000....................... Total cost allocated ....................



Auto Division $105,000 26,000 $131,000



Truck Division $60,000 14,000 $74,000



The variable costs are allocated by multiplying the budgeted rate per meal by the budgeted number of meals that will be served in each division during the month. The fixed costs are allocated in predetermined, lump-sum amounts based on the peak-period need for meals in each division. 2. Variable costs: $3 per meal × 20,000 meals .... $3 per meal × 20,000 meals .... Fixed costs: 65% × $40,000....................... 35% × $40,000....................... Total cost allocated ....................



Auto Division $60,000 26,000 $86,000



Truck Division $60,000 14,000 $74,000



The variable costs are allocated according to the budgeted rate per meal and not according to the actual rate. The fixed costs are again allocated in predetermined, lump-sum amounts, based on budgeted fixed costs. Any difference between budgeted and actual costs is not allocated, but rather is treated as a spending variance of the cafeteria: Total actual costs for the month ............... Total cost allocated above ........................ Spending variance—not allocated .............



Variable



$128,000 120,000 $ 8,000



Fixed



$42,000 40,000 $ 2,000
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Problem 15-11 (continued)



3. Actual variable costs.............. Actual fixed costs.................. Total actual costs ..................



$128,000 42,000 $170,000



One-half of the cost, or $85,000, would be allocated to each division, since an equal number of meals were served in each division during the month. 4. This method has two major problems. First, the spending variances should not be allocated, since this forces the inefficiencies of the service department onto the using departments. Second, the fixed costs should not be allocated according to month-by-month usage of services, since this causes the allocation to one division to be affected by what happens in another division. 5. Their strategy probably will be to underestimate their peak period requirements in order to force a greater proportion of any allocation onto other departments. Top management can control ploys of this type by careful follow-up, with rewards being given to those managers who estimate accurately, and severe penalties assessed against those managers who underestimate their peak period requirements. For example, departments whose managers underestimate their peak period requirements may be denied access to the cafeteria once their estimates have been exceeded.



© The McGraw-Hill Companies, Inc., 2006. All rights reserved. 930



Managerial Accounting, 11th Edition



Problem 15-12 (30 minutes)



1. Yes, there is merit to the complaint. The company is using a variable base (hours of hangar use) to allocate costs that are largely fixed. Thus, the amount of cost that is charged to a division during a given month will depend to a large extent on usage in other divisions. A reduction in usage in one division can result in shifts of costs from it onto the other divisions, even though the other divisions receive no more service. 2. 1st quarter activity ................ 2nd quarter activity ............... Difference ............................ Variable cost element = =



Hours of Use 3,000 2,000 1,000



Total Cost $172,000 168,000 $ 4,000



Change in cost Change in activity $4,000 =$4 per hour 1,000 hours



Fixed cost per quarter: Total cost, 1st quarter................................................ Less variable cost ($4 per hour × 3,000 hours)............ Fixed cost .................................................................



$172,000 12,000 $160,000



Thus, the cost formula is $160,000 fixed cost plus $4 per hour variable cost.
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Problem 15-12 (continued)



3. Even though the peak-period level of activity will not be reached until the fourth quarter, it should still be used to allocate the fixed costs of the hangar. The reason is that peak-period requirements determine the present level of fixed costs. The fact that the divisions do not need a peak-period level of servicing every quarter is immaterial. If the divisions require such servicing at certain times, then the capacity to deliver it must be available, and it is the responsibility of the divisions to bear the cost of that capacity.



1st quarter allocation: Variable cost: $4 per hour × 900 hours ................. $4 per hour × 1,800 hours .............. $4 per hour × 300 hours .................



Domestic Overseas Freight Passenger Passenger $ 3,600



Fixed cost: 30% × $160,000 ............................ 48,000 50% × $160,000 ............................ 20% × $160,000 ............................ Total cost allocation ........................... $51,600 2nd quarter allocation: Variable cost: $4 per hour × 800 hours ................. $4 per hour × 700 hours ................. $4 per hour × 500 hours .................



$ 3,200



Fixed cost: 30% × $160,000 ............................ 48,000 50% × $160,000 ............................ 20% × $160,000 ............................ Total cost allocation ........................... $51,200



$ 7,200



80,000 $87,200



$ 2,800



80,000 $82,800



$ 1,200



32,000 $33,200



$ 2,000



32,000 $34,000
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Problem 15-13 (45 minutes)



Housekeeping Services



Variable costs.............................. $



0 $193,860 $158,840



Food Services allocation: $2.70 per meal × 800 meals ...... $2.70 per meal × 2,000 meals ... $2.70 per meal × 1,000 meals ... $2.70 per meal × 68,000 meals . Admin. Services allocation: $3.50 per file × 14,000 files ...... $3.50 per file × 7,000 files ........ $3.50 per file × 25,000 files ...... Total variable costs ...................... $



Food Services



Administrative Services Laboratory Radiology



(2,160) (5,400) (2,700) (183,600)



0



$



2,160



$243,600



5,400



(49,000) 49,000 (24,500) (87,500) 0 $ 0 $298,000



General Hospital



$304,800 $ 74,500



2,700



183,600



24,500



87,500 $332,000 $345,600
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Problem 15-13 (continued)



Housekeeping Services



Fixed costs.................................. $87,000



Food Services



$107,200



Housekeeping Services allocation @ $0.60 per square foot: $0.60 × 13,000 square feet ....... (7,800) $0.60 × 6,500 square feet......... (3,900) $0.60 × 10,000 square feet ....... (6,000) $0.60 × 7,500 square feet ......... (4,500) $0.60 × 108,000 square feet ..... (64,800) Food Services allocation: 0.8% × $115,000................... 2.4% × $115,000................... 1.6% × $115,000................... 95.2% × $115,000 ..................



Administrative Services Laboratory Radiology



$90,180



7,800



3,900



(920) (2,760) (1,840) (109,480)



Admin. Services allocation: 30% × $95,000 ....................... 20% × $95,000 ....................... 50% × $95,000 .......................



920



(28,500) (19,000) (47,500)



$162,300



General Hospital



$215,700 $401,300



6,000



2,760



28,500



4,500



1,840



19,000



64,800



109,480



47,500



Total fixed costs .......................... $



0



$



0



$



0



$199,560



$241,040 $623,080



Total overhead costs.................... $



0



$



0



$



0



$497,560



$573,040 $968,680
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Problem 15-13 (continued)



Computation of allocation rates: Variable Food Services: Allocation rate= =



Variable food services costs Meals served $193,860 71,800 meals



=$2.70 per meal Variable Administrative Services: Allocation rate= =



Variable administrative services costs Files processed $158,840 + $2,160 46,000 files



=$3.50 per file Fixed Housekeeping Services: Allocation rate= =



Fixed housekeeping services costs Square feet $87,000 150,000 square feet - 5,000 square feet



=$0.60 per square foot
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Problem 15-14 (30 minutes)



1. Beginning-of-year allocations of variable costs are computed by multiplying the budgeted rate by the budgeted level of activity. Fixed costs are allocated in lump-sum amounts based on the peak-period needs of the using departments. The computations are:



Variable costs: $0.40 per machine-hour × 160,000 machine-hours ....... $0.40 per machine-hour × 80,000 machine-hours......... Fixed costs: 70% × $150,000 ................... 30% × $150,000 ................... Total cost allocated...................



Forming Assembly Department Department



Total



$ 64,000



105,000 $169,000



$32,000



$ 96,000



45,000 $77,000



150,000 $246,000



2. a. End-of-year allocations of variable costs are computed by multiplying the budgeted rate by the actual level of activity. Fixed costs are again allocated in predetermined lump-sum amounts based on budgeted costs. The computations are:



Variable costs: $0.40 per machine-hour × 190,000 machine-hours ....... $0.40 per machine-hour × 70,000 machine-hours......... Fixed costs: 70% × $150,000 ................... 30% × $150,000 ................... Total cost allocated...................



Forming Assembly Department Department



Total



$ 76,000



105,000 $181,000



$28,000



$104,000



45,000 $73,000



150,000 $254,000
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Problem 15-14 (continued)



b. Any difference between the budgeted and actual variable cost per machine-hour or between the budgeted and actual total fixed cost would not be allocated to the other departments. The amount not allocated would be:



Variable Cost



Fixed Cost



Total



Actual cost incurred during the year ... $110,000 $153,000 $263,000 Cost allocated (above) ....................... 104,000 150,000 254,000 Cost not allocated (spending variance) ....................................... $ 6,000 $ 3,000 $ 9,000 The costs not allocated are spending variances of the Maintenance Department and are the responsibility of the Maintenance Department’s manager.
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Problem 15-15 (60 minutes)



1. and 2.



Variable costs to be allocated .....................



Building & AdminiGrounds stration R



0



Administration: R20 per employee × 30 employees .......... R20 per employee × 450 employees ........ R20 per employee × 630 employees ........



R22,200 R16,900 (600) (9,000) (12,600)



Equipment maintenance: R0.10 per MH × 70,000 MHs ................... R0.10 per MH × 105,000 MHs.................. Totals .......................................................



Equipment Maintenance



600



(7,000) (10,500) R



0



R



0



R



0



Fabrication



R 9,000



7,000 R16,000



Finishing



R12,600



10,500 R23,100
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Problem 15-15 (continued)



Fixed costs to be allocated ..................... Building & Grounds: R3 per sq. ft. × 500 sq. ft.................... R3 per sq. ft. × 1,400 sq. ft. ................ R3 per sq. ft. × 12,000 sq. ft. .............. R3 per sq. ft. × 15,500 sq. ft. ..............



Building & AdminiGrounds stration



R88,200 R60,000 (1,500) (4,200) (36,000) (46,500)



Administration: 3% × R61,500 ................................. 38% × R61,500.................................. 59% × R61,500.................................. Equipment Maintenance: 40% × R30,045.................................. 60% × R30,045.................................. Total fixed costs .................................... Total allocated costs .............................. Other budgeted costs ............................ Total overhead costs (a)......................... Budgeted machine-hours (b) .................. Predetermined overhead rate (a) ÷ (b) ...



Equipment Maintenance



R24,000



1,500



4,200



(1,845) (23,370) (36,285)



1,845



Fabrication



R36,000



23,370



R



0



R



0



(12,018) 12,018 (18,027) R 0 R 71,388



R



0



R



0



R



0



R 87,388 566,000 R653,388 70,000 R9.33



Finishing



R46,500



36,285



18,027 R100,812 R123,912 810,000 R933,912 105,000 R8.89
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Problem 15-15 (continued)



Computation of allocation rates: Variable Administration: Allocation rate= =



Variable administrative costs Employees R22,200 30+450+630=1,110 employees



=R20 per employee Variable Equipment Maintenance: Allocation rate= =



Variable equipment maintenance costs Machine-hours R16,900 + R600 70,000+105,000=175,000 MHs



=R0.10 per MH Fixed Building & Grounds: Fixed building and grounds costs Allocation rate= Square feet =



R88,200 500+1,400+12,000+15,500=29,400 square feet



=R3 per square foot
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Problem 15-15 (continued)



Fixed Administration: Department fixed costs........................ Allocated from Building & Grounds........ Costs to be allocated ...........................



R60,000 1,500 R61,500



Employees at full capacity: Equipment Maintenance .................... Fabrication ....................................... Finishing .......................................... Total ................................................



45 570 885 R1,500



Fixed Equipment Maintenance: Department fixed costs ..................... Allocated from Building & Grounds ..... Allocated from Administration ............ Costs to be allocated.........................



R24,000 4,200 1,845 R30,045



3% 38 59 100 %



Allocation percentages are given in the problem. 3.



Variable cost allocation: R20 per employee × 32 employees..................... R20 per employee × 460 employees.................... R20 per employee × 625 employees.................... Total cost allocated ................... Actual variable administration cost ...................................... Total cost allocated—above ....... Spending variance—not allocated ...............................



Equipment Maintenance



Fabrication Finishing



R640



Total R



R9,200



640 9,200



R12,500



12,500 R22,340 R23,800 22,340 R 1,460
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Problem 15-16 (45 minutes)



Variable costs...........................



General Administration $



0



Cost Accounting allocation: $5 per item × 800 items......... $5 per item × 1,200 items...... $5 per item × 3,000 items...... $5 per item × 9,000 items......



Cost Accounting



$70,000



$143,000



(4,000) (6,000) (15,000) (45,000)



Laundry allocation: $0.60 per pound × 20,000 pounds ............................... $0.60 per pound × 15,000 pounds ............................... $0.60 per pound × 210,000 pounds ............................... Total variable costs ...................



Laundry



4,000



(12,000)



Convention Food Center Services $



0



$52,000



6,000



15,000



$



0



$



0



45,000



9,000



(126,000) 0



$ 24,000



12,000



(9,000)



$



Guest Lodging



126,000 $18,000



$76,000



$195,000
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Problem 15-16 (continued)



General Administration



Fixed costs............................... $200,000 General Administration allocation: 10% × $200,000 ................... 4% × $200,000 ................... 30% × $200,000 ................... 16% × $200,000 ................... 40% × $200,000 ...................



Cost Accounting



$110,000



(20,000) (8,000) (60,000) (32,000) (80,000)



Cost Accounting allocation: 7% × $130,000 ................... 13% × $130,000 ................... 20% × $130,000 ................... 60% × $130,000 ...................



Laundry



$65,900



20,000



8,000



(9,100) (16,900) (26,000) (78,000)



Laundry allocation: 10% × $83,000 ..................... 6% × $83,000..................... 84% × $83,000 .....................



9,100



(8,300) (4,980) (69,720)



Convention Food Center Services



$ 95,000 $375,000



60,000



16,900



8,300



32,000



26,000



4,980



Guest Lodging



$486,000



80,000



78,000



69,720



Total fixed costs ....................... $



0



$



0



$



0



$180,200 $437,980



$713,720



Total overhead costs................. $



0



$



0



$



0



$198,200 $513,980



$908,720
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Problem 15-16 (continued)



Computations of allocation rates: Variable Cost Accounting: Allocation rate= =



Variable cost accounting costs Items processed $70,000 15,000-1,000=14,000 items



=$5 per item Variable Laundry: Allocation rate= =



Variable laundry costs Pounds processed $143,000+$4,000 245,000 pounds



=$0.60 per pound
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Case 15-17 (90 minutes)



1. The plantwide rate would include overhead costs for both the service departments and the manufacturing departments. It would be computed as follows:



Manufacturing Departments Molding Component Assembly



Variable overhead..... $ 210,500 Fixed overhead ........ 1,750,000 Total overhead ......... $1,960,500



$1,650,000 749,500 $2,399,500



$2,860,500 3,119,500 $5,980,000



Service department overhead costs: Power department ($500,000 + $140,000 + $1,200,000) ... Maintenance department ($25,000 + $375,000)................. Total company overhead costs.............................................



1,840,000 400,000 $8,220,000



Estimated direct labor-hours: Molding........................................................................... Component ..................................................................... Assembly ........................................................................ Total hours ......................................................................



50,000 200,000 150,000 400,000



Plantwide overhead rate= =



$1,000,000 620,000 $1,620,000



Total



Estimated overhead cost Estimated direct labor-hours $8,220,000 400,000 DLHs



=$20.55 per DLH
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Case 15-17 (continued)



2. a. Allocation rates for the service department costs would be as follows: Variable power costs:



$500,000 + $140,000 = $8 per kwh 80,000 kwhs Variable maintenance costs:



$25,000 = $2 per hour 12,500 hours
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Case 15-17 (continued)



Given the above data, the allocations by the direct method would be as follows:



Power



Variable cost ....................................... $ 640,000 Power allocation: $8 per kwh × 36,000 kwh ................. (288,000) $8 per kwh × 32,000 kwh ................. (256,000) $8 per kwh × 12,000 kwh ................. (96,000) Maintenance allocations: $2 per hour × 9,000 hours ................ $2 per hour × 2,500 hours ................ $2 per hour × 1,000 hours ................ Total variable costs .............................. $ 0 Fixed costs.......................................... $1,200,000 Power allocations: 50% × $1,200,000 ........................... (600,000) 35% × $1,200,000 ........................... (420,000) 15% × $1,200,000 ........................... (180,000) Maintenance allocations: 70% × $375,000 .............................. 20% × $375,000 .............................. 10% × $375,000 .............................. Total fixed costs .................................. $ 0 Total allocated costs ............................



Maintenance



$ 25,000



Molding $ 288,000



(18,000) (5,000) (2,000) $ 0



18,000 306,000



Component Assembly



$256,000



5,000 261,000



$ 96,000



2,000 98,000



$375,000 600,000



(262,500) (75,000) (37,500) $ 0



262,500



420,000



75,000



180,000



862,500



495,000



37,500 217,500



$1,168,500



$756,000



$315,500
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Case 15-17 (continued)



2. b.



Molding



Component



Assembly



Allocated service department costs (above) ...................... $1,168,500 $ 756,000 $ 315,500 Manufacturing department overhead costs: Variable ........................... 210,500 1,000,000 1,650,000 620,000 749,500 Fixed ............................... 1,750,000 Total overhead costs .............. $3,129,000 $2,376,000 $2,715,000 Divide by machine-hours ........ ÷ 87,500 ÷ 200,000 ÷ 150,000 Divide by direct labor-hours .... Predetermined overhead rate.. $ 35.76 $ 11.88 $ 18.10



3. a. Overhead cost allocated under the plantwide rate: 7,500 direct labor-hours × $20.55 per direct labor-hour = $154,125 Overhead cost allocated under the departmental rates: Molding department: $35.76 per machine-hour × 3,000 machine-hours........... $107,280 Component department: $11.88 per direct labor-hour × 2,500 direct labor-hours .. 29,700 Assembly department: $18.10 per direct labor-hour × 4,000 direct labor-hours .. 72,400 Total cost allocated ......................................................... $209,380
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Case 15-17 (continued)



b. The use of a plantwide rate is resulting in too little overhead cost being allocated to products that require a large proportion of machinehours as compared to direct labor-hours. In part 3a above, for example, the attaché case (which requires a large proportion of machinehours) is allocated only $154,125 in overhead cost if a plantwide rate is used, whereas it is allocated $209,380 in overhead cost if departmental rates are used. Since Hobart Products is using a plantwide rate, it is not surprising that the company is pricing this attaché case well below the price of competitors. On the other hand, use of a plantwide rate is resulting in too much overhead cost being allocated to products that require a large proportion of direct labor time as compared to machine time. This probably accounts for the fact that Hobart’s prices for some products are well above the prices of competitors. 4. Hobart Products could take two additional steps to improve its overhead costing. First, it could use the step method to allocate service department overhead costs. And second, it could use activity-based costing (as discussed earlier in the book) to assign overhead costs from operating departments to products.
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Case 15-18 (75 minutes)



1. Step method:



Custodial Personnel Services



Maintenance



Printing



Binding



Total cost before allocations ............................ $360,000 $141,000 $201,000 $525,000 $373,500 Allocations: Personnel (@ $1,800 per employee)* ............ (360,000) 27,000 45,000 72,000 216,000 Custodial services (@ $1.20 per square foot)** ...................... (168,000) 24,000 96,000 48,000 (270,000) 225,000 45,000 Maintenance (5/6, 1/6) ................................ Total overhead cost after allocations ................ $ 0 $ 0 $ 0 $918,000 $682,500 Divide by machine-hours................................. ÷150,000 ÷175,000 Divide by direct labor-hours ............................ Predetermined overhead rate .......................... $ 6.12 $ 3.90 * Based on 15 + 25 + 40 + 120 = 200 employees. ** Based on 20,000 + 80,000 + 40,000 = 140,000 square feet.
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Case 15-18 (continued)



2. Direct method:



Custodial Personnel Services



Maintenance



Printing



Binding



Total costs before allocations........................... $360,000 $141,000 $201,000 $525,000 $373,500 Allocations: Personnel (1/4, 3/4)* ................................... (360,000) 90,000 270,000 Custodial Services (2/3, 1/3)** ..................... (141,000) 94,000 47,000 (201,000) 167,500 33,500 Maintenance (5/6, 1/6) ................................ Total overhead cost after allocations ................ $ 0 $ 0 $ 0 $876,500 $724,000 ÷150,000 Divide by machine-hours................................. ÷175,000 Divide by direct labor-hours ............................ Predetermined overhead rate .......................... $ 5.84 $ 4.14 * Based on 40 + 120 = 160 employees. ** Based on 80,000 + 40,000 = 120,000 square feet.
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Case 15-18 (continued)



3. a. The amount of overhead cost assigned to the job would be: Step method: Printing department: $6.12 per machine-hour × 15,400 machine-hours ...... $ 94,248 Binding department: $3.90 per direct labor-hour × 2,000 direct labor-hours 7,800 Total overhead cost..................................................... $102,048 Direct method: Printing department: $5.84 per machine-hour × 15,400 machine-hours ...... $ 89,936 Binding department: $4.14 per direct labor-hour × 2,000 direct labor-hours 8,280 Total overhead cost..................................................... $ 98,216 b. The step method provides a better basis for computing predetermined overhead rates than the direct method because it gives recognition to services provided between service departments. If this interdepartmental service is not recognized, then either too much or too little of a service department’s costs may be allocated to a producing department. The result will be an inaccuracy in the producing department’s predetermined overhead rate. For example, using the direct method and ignoring interdepartmental services causes the predetermined overhead rate in the Printing Department to fall to only $5.84 per MH (from $6.12 per MH when the step method is used), and causes the predetermined overhead rate in the Binding Department to rise to $4.14 per DLH (from $3.90 per DLH when the step method is used). These inaccuracies in the predetermined overhead rate can cause corresponding inaccuracies in bids for jobs. Since the direct method in this case understates the rate in the Printing Department and overstates the rate in the Binding Department, it is not surprising that the company tends to bid low on jobs requiring a lot of printing work and tends to bid too high on jobs that require a lot of binding work.
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Group Exercise 15-19



1. The answer to this part will depend on the industry the group selects. 2. The answer to this part will depend on the industry the group selects. 3. The answer to this part will depend on the industry the group selects. 4. & 5. Generally speaking, the wider the range of products made or services offered, the greater the support costs. More products and services require additional support resources for scheduling, planning, billing, shipping, and so on. As the resources demanded of the support departments increase, their costs increase as well. 6. Service department costs are reduced by decreasing spending on the resources the service departments consume. This can be accomplished by: (1) decreasing the activities the service departments are required to perform—perhaps by reducing the range and complexity of products and services offered by the company; (2) improving the business processes in the service departments so that fewer resources are required to carry out those activities; or (3) spending less on the resources— perhaps by negotiating for better prices from suppliers.
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