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The importance of customer service is reviewed – the industrial market can be segmented to advantage on the basis of customer service.
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advantage being the ability to target the marketing mix for a specific group of customers. This article suggests that customers have differing customer service needs which can be used to segment markets and target marketing strategy. The objectives of this research are threefold: (1) to review the conceptual issues associated with segmenting industrial markets on the basis of customer service needs; (2) to develop a method of classifying a market into segments with different customer service needs when a priori segments do not exist; (3) to report the findings of empirical research in a segment of a high technology industry. While the role of customer service in mature industries[5] has been recognized, emerging or high technology industries have not been studied. The empirical study identifies segments of an emerging or high technology industry which have differing customer service requirements. It further describes the segments based on demographic data and logistics performance information. The article is divided into five sections: first, discussion of the importance of customer service; second, a review of the issues in industrial market segmentation and the appropriateness of customer service as a segmentation base. The third section introduces the research and provides a brief overview of the methodology, and the fourth section provides a report on the segmentation of a high technology market. The final section presents the implications for managers and ideas for further research.



Importance of Customer Service Customer service can be viewed as the output of the logistics system and the place component of the marketing mix[1]. Also, customer service may represent the best opportunity for a firm to gain a sustainable competitive advantage in the marketplace[2,3]. Webster[4] has suggested that, to prosper, organizations need to move from a production orientation to a marketing orientation. Customer service can be the most cost-effective component of the marketing mix on which management can build a differential advantage for firms. Generally, customer service has not received sufficient attention from marketers. One of the areas where additional research is needed is the segmentation of markets based on customer service requirements. There are clear benefits from segmenting markets, the major
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Customer service is important because it can be used to differentiate a firm’s products, keep customers loyal and increase sales and profits[6]. Bennion[7] asked buyers in the forging industry to identify the importance of various factors in the evaluation of a supplier. Customer serviceoriented factors accounted for 40 per cent of the variance. It is expected that emerging industries will also consider customer service issues to be important. Given the importance of customer service in the development of a successful marketing strategy, it is somewhat surprising that only a handful of studies have discussed the importance of segmenting markets on the basis of customer service[3,8-10]. Also, of the studies mentioned earlier, the only empirical study was by Gilmour[8] who showed that customer service should be altered for different segments of customers. However, the industry studied had a priori segments which had different needs. When a high-technology industry is studied, these a priori segments may not exist. The next section reviews segmentation issues which help to develop a segmentation scheme that emphasizes customer service.



SEGMENTATION OF MARKETS BASED ON CUSTOMER SERVICE



Industrial Market Segmentation Frederick[11] was one of the first researchers to recognize segments in industrial markets: “The first step in analysing an industrial market is to divide the whole market into its component parts. Any particular group of prospective or present users of a product to whom a concentrated advertising and sales appeal may be made should be considered as a component market.” The first formal definition of segmentation was by Smith[12] who said: “Segmentation is based on the development of the demand side of the market and represents a rational and more precise adjustment of products and marketing efforts to consumer or user requirements. In the language of the economist, segmentation is disaggregative in its effect and tends to bring about recognition of several demand schedules, where only one was recognized before”. Segmentation has been used extensively in consumer marketing over the last 30 years. It is recognized that effective segmentation requires that the segments are measurable, accessible, substantial and homogeneous [13,14]. Also, segmentation should have strong links with the competitive strategy of the organization[15,16,19]. Although the application of segmentation techniques has been less frequent in industrial marketing[17,18], there has been a significant amount of segmentation research in industrial marketing. The literature on industrial market segmentation can be classified into three major categories[13,18]. First are studies dealing with the unordered base selection. These studies normally deal with specific situations with no normative models for the selection of segmentation bases[19]. The second category of studies consists of twostage models that were first proposed by Frank et al. [20]. They suggest that two levels of segmentation be developed for industrial markets based on organizational characteristics and decision-making characteristics. The framework has been used by Wind and Cardozo[17], Webster[21] and Choffray and Lilien[22,23]. The third major category is multi-step segmentation. Bonoma and Shapiro[24] suggest a nesting approach which allows the marketer to choose specific segmentation bases subject to the target market. The nested approach has the following bases from the outermost nest to the innermost: demographics, operating variables, purchasing approaches, situational factors and personal characteristics of decision makers. Segmentation Bases Researchers have suggested a number of bases for segmenting industrial markets. These can be divided into two groups, the identifiable/accessible group and the needs/benefits group[24,25]. The identifiable/accessible
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approach, the more popular of the two approaches, is based on variables which are easy to access and identify (normally demographic variables). It is easy to classify and target organizations based on demographic characteristics since these data are readily available. The needs/benefits orientation is based on underlying needs and benefits sought by the buying organization[23,24]. This segmentation approach suggests that the vendor must implement a separate marketing strategy for each segment selected as a target market including products or services that deliver benefits uniquely sought by members of each market segment[26]. Issues in Industrial Market Segmentation Only a few of the numerous industrial market segmentation studies have developed bases of market segmentation which were translated into applicationoriented strategies for practitioners[13,17,24]. This is because there are a number of problems associated with the selection of segmentation bases that are comprised of demographic variables as well as needs/benefits. The segmentation bases that are most useful for marketing strategy formulation such as the decisionmaking units or buying centre characteristics are not easy to analyse[13,17]. Therefore other “second choice” bases such as size of purchase and location are used. The most prevalent segmentation bases are demographic which are the easiest to analyse but are less useful and less actionable. There are two major problems with the segmentation based on demographic variables[13]. First, these buying characteristics (size, location) are assumed to reflect certain underlying buying needs and uniformities in organizations. The major problem is that these underlying buying need uniformaties may not exist. For example, buyers at a trade show can be identified as one segment even though their buying needs and the benefits sought by them may be heterogeneous. The second problem which is related to the first issue is the implementation of segmentation strategies[13]. Wind[27] was among the first researchers to note the absence of a crucial requirement, “actionability” (i.e. does the segmentation base give an indication of marketing strategy?) in segmentation schemes based on demographic variables. This view was supported by Winter[28] who characterized the segmentation practice as “15 years of regression” referring to the lack of actionability in a majority of market segmentation studies. These studies had segmented markets based on demographic variables. Although these researchers were commenting on the segmentation of consumer markets, similar criticisms were directed at industrial segmentation research[18,23,25]. For example, segmentation of markets based on size or location of firm does not suggest any marketing strategies.
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There are problems with segmentation studies that exclusively use underlying needs and benefits to segment markets[13]. The major problem with this approach is that for classification of organizations the data that are needed are not easily available outside the organization. An example is a manufacturer of high-technology products who wants to develop a segmentation approach based on customer service requirements. This is a very good segmentation approach but would require the marketer to research every new or prospective customer to know their customer service requirements in order to assign them to segments. Thus, when segmentation is an ongoing process the high costs of classifying each new or prospective organization, and assigning them to segments by studying them closely, makes this an expensive segmentation strategy to follow[25]. The difficulty in segment classification may be a reason that most industrial market segmentation studies based on the needs/benefits approach are one-shot studies with little emphasis on implementation and ongoing segmentation[18,23].



Research Methodology The importance of customer service in competitive strategy has been established. There has also been a recognition that markets should be segmented based on customer service requirements of the customers[2,8,10]. Customer service may be more critical for high technology industries since it differentiates between competing vendors, particularly for companies implementing just-in-time production. Since the products are not standardized, the amount of post-sale logistics support is an important factor in the choice of a vendor (e.g. fill rate, on-time delivery). This article presents the results of research that segmented a high-technology market on the basis of customer service requirements and the segments were described using variables that can be easily accessed (demographic data). The segments were classified on the basis of externally available information making identification, evaluation and ongoing segmentation easy to implement. Overview of the Methodology Christopher[9] and Sterling and Lambert[3] have presented methodologies for collecting information and segmenting markets. Sterling and Lambert[3] have suggested that an external audit be used to collect information on customers’ criteria for selecting and evaluating vendors. Christopher[9] has suggested a methodology to segment the market, but his paper did not address the ongoing external identification of segments. The authors propose a methodology which combines past frameworks and enables the segmentation of a market and the identification of segments.



The methodology is presented in Figure 1 and is based on Christopher[9], Sterling and Lambert[3] and Sharma[13]. The steps are: (1) Identification of customer service elements. The elements of customer service used by buyers in selecting and evaluating suppliers can be obtained by studying the elements suggested by earlier researchers, and since every industry has different requirements, conducting in-depth interviews with a range of buyers to verify the service elements, to add elements which are specific to the industry, and reword questions to industry-specific norms. (2) Survey of customers. Once the elements of customer service are known, buyers of the product need to be surveyed to determine the importance of these elements in their decision to select and evaluate suppliers. (3) Data analysis: dimensions of customer service. There are a large number of individual elements of customer service. To make the importance weights of customers more understandable, the dimensions of customer service need to be extracted. Factor analysis can provide the managers with these understandable dimensions.



Figure 1. Methodology for Segmenting Markets Based on Customer Service Identification of customer service attributes



Survey customers



Data analysis (1) Determine the dimensions of customer service



Data analysis (2) Cluster customers with similar needs



Data analysis (3) Identify segments with common characteristics
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(4) Data analysis: cluster customers with similar needs. Once the dimensions of customer service are established, the importance scores of the dimensions can be clustered to form segments with similar customer service needs. Customer service is a need-based segmentation base. Specific customer service packages can be targeted to these segments. (5) Data analysis: identification of segments. The final stage of the analysis is the identification of the segments based on the organizations’ characteristics. These can be demographic or logisticsrelated variables. This suggests that there should be an easy and inexpensive method of classifying customers not classified in the initial study. Discriminant analysis can be used in classifying these organizations.



The Sample The research was conducted in a product segment of a high technology industry. The attributes or measures of customer service and other marketing mix elements were developed using the dimensions of service suggested by earlier studies[2,3]. These measures were refined and additional customer service attributes were generated through personal in-depth interviews with 30 buyers of the high-technology product under study. Firms from a range of geographic locations, sizes, types of industry served, and vendors were contacted. Buyers were asked to evaluate the attributes in terms of their importance in the selection and evaluation of suppliers. Demographic data and logistics policy information were also collected. A mailing list of buyers in the industry was used for initial screening. Telephone calls confirmed that 775 of the firms bought the product and their names and addresses were accurate. Follow-up telephone calls were made to non-respondents followed by a second and third mailing of the questionnaire. A total of 246 completed questionnaires were received which represented a response rate of 31 per cent. In order to test for the existence of non-response bias two analyses were performed. First, the respondents were divided into groups; early respondents (respondents from first mailing) and late respondents (respondents from second and third mailing). There were no statistical differences among the respondents (p< 0.05). Second, a two-page questionnaire which measured the importance of 21 randomly selected attributes from the 128 attributes on the original questionnaire were sent to a random subsample of the non-respondents. The response of this subsample was compared to the respondents of the first three mailings and found not to be significantly different. Therefore, non-response bias is not a problem in this research[29].
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Research Findings The data were analysed on the basis of the methodology suggested in Figure 1. Dimensions of Customer Service Buyers were asked to rate the importance of 48 customer service attributes. Sample measures are presented in Table I. Since 48 importance measures cannot be easily represented, these were factor analysed to reduce the data to understandable dimensions[13]. The expectations were that five factors: logistics information system capability, product availability, miscellaneous logistics services, order servicing and leadtime[30] would emerge. However, there were eleven factors with eigenvalues greater than one and the rotated factor loadings could not be interpreted. On closer examination one dominant principal factor emerged from the analysis which had significant loadings on 42 of the 48 customer service attributes (please see Appendix for details of the procedure). Using the “break-in-eigenvalue” and interpretability criteria this was the only factor retained[31]. This result of a single factor can be attributed to the industry. The Lambert and Harington[2] study was conducted in a commodity segment of the chemical industry, where the customer service dimensions are well defined. However, in an emerging industry, these customer service dimensions may not be well defined. The results suggest that respondents thought that overall customer service was important in their decision to purchase the product, and they did not discriminate on the individual dimensions of customer service. Put another way, customers evaluated the entire bundle of customer service attributes, rather than individual dimensions. The standardized factor scores of the 246 buyers were calculated and saved for cluster analysis. The factor scores which were standardized (mean of 0, and a standard deviation of 1) represented the importance of customer service. If the factor was positive then the specific buyer regarded customer service as more important than the average buyer. However, if the score was negative then the buyer regarded customer service as less important than the average buyer. Cluster Customers with Similar Needs The purpose of cluster analysis was to group buyers who had rated the importance of customer service attributes similarly. Factor scores for each case were generated on the customer service dimension. These scores were used cluster buyers with similar needs (please see Appendix for the procedure). The final cluster centres are presented in Table II.
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Table I. Customer Service Attributes Information is provided when order is placed: projected shipping date; inventory availability; and projected delivery date Accuracy in filling orders (correct product is shipped) Consistent lead times (vendor consistently meets promised delivery date) Damage-free shipments Ability to expedite emergency orders in a fast, responsive manner



Table II. Cluster Analysis Cluster 1 Final cluster centres: importance of customer service 0.7317a Number cases in each cluster



128



Cluster 2 –0.5958a 118



Note: aThe factor scores are standardized – the average score of the buyers is 0



Availability of status information on orders High fill rate (percentage of order included in initial shipment) Supplier will automatically backorder out-of-stock items Length of promised lead times (from order submission to delivery) Adequate identification/labelling of package contents Supplier absorbs cost of freight and handling Supplier absorbs cost of expedited freight and handling Adequate availability (ability to order) of newly introduced products



The two clusters represented segments which rated the importance of customer service differently. Cluster 1 (labelled Segment A; 128 firms) considered customer service to be important in their decision to choose a vendor (customer service factor score positive). Cluster 2 (labelled Segment B; 118 firms) did not find the customer service to be as important in the decision to buy the product (customer service factor score negative). The importance factor scores are presented in Table I. The segments were significantly different across the customer service dimensions.



Low or no minimum order quantity requirements Service back-up if salesperson is not available



Palletized and utilized loads where possible for handling efficiency



How the Segments Respond to Marketing Mix Variables The segments also differed on all marketing mix importance scores (Table III). The first marketing mix element examined was the product component. There were 30 product attributes which were factor analysed. Using a scree test, three factors emerged. These factors



Ability of supplier to change requested delivery dates on custom products



Table III. Segment Characteristics



Frequency of deliveries (ability of supplier to consolidate orders) Computer-to-computer order entry



Barcoded products Order processing personnel located in customer area Ability of supplier to meet specific and/or unique customer service needs Assistance from supplier in handling carrier loss and damage claims Freight pickup allowances for pickup of orders at the suppliers’ warehouses Availability of blanket orders Ability to select delivering carriers Documentation of temperature protection en route from vendor Supplier’s warehouse is located in customer’s immediate area Free WATS line (800 number) provided for entering orders Willingness of supplier to stock a custom-fit product that the customer regularly orders



Segment A Segment B Product: Product quality Range of products offered Product innovation Promotion: Sales support Mass media and direct mail General assistance Promotional activities (gifts, entertainment, trade shows) Price: Price sensitivity



0.28 0.41 0.31



–0.20* –0.43* –0.27*



0.31 0.50 0.25



–0.36* –0.44* –0.23*



0.14



–0.13



0.52



–0.44*



*Significantly different at p < 0.01 Note: The factor scores are standardized and the average score of the buyers is 0
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were: product quality; range of products offered; and product innovation. Group A found all three product dimensions to be more important than Group B. There were 34 promotion or communication attributes which were factor analysed and using the scree test four factors were retained. These were labelled: sales support; mass media and direct mail advertising; general assistance; and promotional activities (gifts, entertainment, trade shows). Group A considered promotional factors to be more important than Group B. The final marketing mix element was price. There were 16 price attributes and on factor analysis, one factor was retained using the breakin-eigenvalue and interpretability criteria[31]. Group A was seen to be more price sensitive than Group B. The marketing mix factors were similar to the factors obtained by Lambert and Harrington[2] which would validate the results of this study. Identification of Segments When market planning is an ongoing process, the high costs of classifying each new customer organization by studying it closely makes classification based on decision characteristics an expensive strategy to follow[13,24]. This suggests that there should be an inexpensive method of classifying customers that were not classified in the initial research[13]. This article suggests that segments can be identified based on a composite of demographic variables (organizational demographics and materials management policy), making ongoing implementation of the segmentation scheme easier. The objective of the discriminant analysis was the establishment of a procedure for classifying segments based on the buying organization characteristics[13]. Data were collected in two major areas. The first was the demographic information of the company and the second the materials management policy. The specific variables are listed in Table IV. Of these, gross annual sales, percentage of products sold to external customers, percentage of products sold to specific industries, and annual purchases of the product under study were used in the analysis. These were selected because these variables discriminated between groups (please see Appendix for details on the discriminant analysis). The discriminant analysis was done in two stages. In the first stage, all cases were included. These were 246 cases which had no missing data on the demographic characteristics. The classification rate of the analysis was 66.67 per cent. In the second stage the sample was randomly split and 75 per cent of the sample was used to generate the discriminant functions. Based on the discriminant functions, the remaining 25 per cent of the cases were classified. In this analysis, the classification rate of the group included in the analysis was 66.5 per cent. The classification rate of the group excluded from
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Table IV. Demographic and Logistics Policy Attributes Demographic data Gross annual sales Age of business Growth of company Number of manufacturing locations Percentage of products sold to external customers Percentage of products sold to large and small customers Typical production mix Percentage of products sold to specific industries Logistics policy Annual purchases of the product under study Average number of days of supply of the product Addition/deletion of suppliers Amount of purchases of standard size



the analysis was 63.27 per cent. These results are presented in Table V. All the analyses provided classification rates which were stable at around 65 per cent and significantly higher than the 50 per cent expected by chance alone. It would seem that other variables can increase this classification rate. As examples, we did not have data on the purchase of the product studied as a percentage of the total purchases of the company, or the percentage of total sales that used the specific product under study. We expect that variables such as these could significantly improve the classification rates.



Managerial Implications: Developing Customer Service Strategy for Segments Segment A is comprised of companies that are small but have larger purchase requirements when compared to Segment B (see Table VI). The market is dominated by two major competitors (labelled Firm X and its major competitor Firm Y). Interestingly, Segment A is dominated by Firm X (48 per cent of the respondents selected Firm X as their primary vendor; 32 per cent for



Table V. Discriminant Analysis Analysis



Classification rate for cases included in the analysis (%)



All cases included Split sample



66.67 66.50



Classification rate for cases excluded from the analysis (%) – 63.27
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Table VI. Demographic Characteristics Segment A



Segment B



78.96



113.22



326.35



291.43



87.84



94.01



54.35 20.41



46.02 25.15



7.80 27.39



11.99 22.25



29.92 5.61



24.21 1.38



Average gross sales volume (in million $) Average annual purchase of product under study (in thousand $)* Percentage of products sold externally each year Percentage of products sold to*: Major accounts Small accounts Production mix*: Product A Product B Percentage of products sold to*: Computer manufacturers Government/defence *Significantly different at p < 0.05



Firm Y) whereas Segment B is dominated by Firm Y (49 per cent for Firm Y; 35 per cent for Firm X). Also, the overall vendor evaluations are different across segments (overall performance evaluated on a seven-point scale). Firm Y has similar evaluations from Segment A and Segment B (5.14 and 5.16). In contrast, Firm X has a higher evaluation in Segment A (5.72) than in Segment B (5.03). Segment A bought more of the product under study and the proportion of purchases to sales volume was higher than for Segment B. This suggests that the purchases were more important to Segment A. It is understandable, then, that Segment A considered the product important and was more sensitive to customer service offerings. Segment B, on the other hand, regarded the purchase of this product as regular purchase. In targeting Segment A, customer service needs to be emphasized. In marketing terms, intensive marketing (intensive customer service) needs to be practised for Segment A and regular marketing for Segment B. Based on the share and evaluation data, it is clear that Firm X has been able to create a preference for its products in Segment A. Segment A is more sensitive to customer service offerings and Firm X has been able to differentiate itself by meeting the needs of the segment. However, Segment B evaluates Firm X lower than Firm Y. This may be because the service that Firm X provides is more suited for Segment A and may not fit the needs of Segment B. As an example, if a customer does not want sales support but is called on by the salesperson very often it may be seen as a negative aspect of a company.



Since Firm X is strong in Segment A, it should continue its present customer service strategy for that segment. For Segment B, Firm X should initiate a two-stage marketing approach. The first stage is to convince customers that they should be more sensitive to customer service considerations. This can be done by salespeople showing customers how better vendor customer service can help customers better manage their inventories, lower costs and improve service to their customers. The second stage is to convince customers that Firm X provides better customer service than its competitors.



Summary The importance of customer service in mature industries is well understood. However, this article emphasizes the importance of segmenting markets in emerging industries based on customer service. A method of classifying a market into segments with different customer service needs when a priori segments do not exist was developed. Two aspects of the segmentation process are critical. First, the segmentation method should be needs-based. Second, the segments should be externally identifiable making segmentation an inexpensive strategy to follow. Finally, the article reported on the application of the methodology in a segment of a high technology industry. Two market segments were identified, each with differing customer service needs. The methodology developed is easy to use and can be used by practising managers. Notes and References 1. This definition is based on Stock, J.R. and Lambert, D.M., Strategic Logistics Management, 2nd ed., Irwin, Homewood, IL, 1987. The use of the term “customer service” for the attributes under study is well established. Some of the references are Hutchinson, W.M. Jr, and Stolle, J.F., “How to Manage Customer Service”, Harvard Business Review, November-December 1968; LaLonde, B.J. and Zinszer, P.H., Customer Service: Meaning and Measurement, National Council of Physical Distribution Management, Chicago, IL, 1976; LaLonde, B.J., Cooper, M.C., and Noordeweir, T.G., Customer Service: A Management Perspective, Council of Logistics Management, 1989; Sterling, J.U., and Lambert, D.N., “Customer Service Research: Past, Present and Future”, International Journal of Physical Distribution & Materials Management, Vol. 19 No. 2, 1989. These attributes have most recently been used within the “customer service” framework by Lambert, D.M. and Sharma, A., “A Customer-based Competitive Analysis for Logistics Decisions”, International Journal of Physical Distribution & Logistics Management, Vol. 20 No. 1, 1990, pp. 17-24; Lambert, D.M. and Harrington, T.C.[2]; and Sterling, J.U., and Lambert, D.M.[3]. However, researchers have also suggested that these attributes be labelled “Physical Distribution Service”. For a review see Mentzner, J.T., Gomes, R. and Kraphel, R.E.
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Appendix: Glossary of Analytical Terms and Details of Analysis Factor Analysis An analysis to uncover factors. Factors are a linear combination of the original variables. Factors also represent the underlying dimensions in the original set of variables[32]. Eigenvalue: Accounts for the amount of variance accounted for by a factor. An eigenvalue of 1 suggests that the factor explains the variance of a single variable. Break in eigenvalue: When there is a large break in eigenvalue between the first and second factor and the first factor represents a large number of variables, then this criteria can be used in the selection of the number of factors[31]. Factor scores: “Factor analysis reduces the original set of variables to a new smaller set of variables, or factors. When this new smaller set of variables (factors) is used in subsequent analysis, some measure or score must be included to represent the newly derived variables. This measure (score) is a composite of all the original variables important in making the new factor. The composite measure is referred to as factor score”[32]. Standardized data: When data are on differing scales (e.g. age, height), then to increase the comparison of data categories the data are standardized. The data are standardized by changing the relative value of each case so that the mean is equal to 0 and the standard deviation is equal to 1.



Cluster Analysis “Cluster analysis is a technique for grouping individuals or objects into clusters so that objects in the same cluster are more like each other than they are like objects in other clusters”[32]. Method: The Ward’s minimum variance was used as the primary clustering technique. The Ward’s method suggested a two cluster solution. Based on a two cluster solution, the algorithm used for determining clusters was based on nearest centroid sorting[33]. The case is assigned to the cluster for which the distance between the case and the centre of the cluster (centroid) is the smallest. The cluster centres are selected by choosing cases which have a large distance between them and using their values as initial estimates of cluster centres. The cluster centres are changed as new cases are added to clusters. Once all cases are classified, the cases are reclassified using the classification cluster centres as initial cluster centres. This procedure was repeated but the cluster centres were stable. The results of clustering were similar to the results of the Ward’s method. Discriminant Analysis Discriminant analysis uncovers the relationship between a categorical dependent variable (e.g. group or segment membership) and several metric independent variables (e.g. organizational demographic and materials management policy data). Method: The validation of the discriminant analysis can be done by reclassifying all cases included and excluded from the analysis. It has been suggested that if the proportion of cases correctly classified is more than that obtained by pure chance (proportional chance criterion) alone, then that is a good algorithm[32]. The formula for proportional change criterion is: C proportional = pa2 + pb2, where Pa = proportion of cases of Group A in the sample. In the present analysis are two groups in a sample of 246 with sizes 128 and 118. The value of C proportional for the sample is 0.50. Thus a classification rate which is substantially higher than 50 per cent will suggest good discriminant functions. Another issue in discriminant analysis is the inflated estimate of the correct classification if the entire group is used for both the generation of discriminant functions and the classification matrix. Frank et al.[34] have suggested the split sample approach. The process consists of randomly splitting the sample and using the discriminant function used in the first group to validate the membership of the second group. This reduces the bias due to the sampling errors and gives better estimates.



At the time of original publication, Arun Sharma was Assistant Professor of Marketing at the University of Miami, and Douglas M. Lambert was Professor of Marketing and Logistics at the University of South Florida, USA.
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