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Inattention to Search Costs in the Gasoline Retail Market: Evidence from a Choice Experiment on Consumer Willingness to Search



Abstract: We use a choice experiment on gasoline consumers to investigate whether respondents exhibit limited attention to the way different costs enter their search decision. The search cost is a function of the amount of gasoline consumed while driving and the time spent searching for the lowest price. The gasoline used to drive is a disbursement the consumer has made in the past, whereas the time spent searching is a cost that is incurred at the time of search. We randomize the amount of information we provide respondents about search costs in one of 3 ways: (1) time, (2) gasoline spent driving or (3) both. The results indicate that consumers exhibit inattention, leading them to over-search.
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1.



Introduction



Consumers often face information asymmetries as a result of incomplete observation of the entire set of prices for all goods available. Search is one way in which they can overcome these asymmetries, but, search is costly and existing search models offer little explanation as to how consumers incorporate search costs in their decisions. Existing search models can be classified into three main categories: fixed sample, clearinghouse and sequential search. The fixed-sample search model, developed by Stigler (1961), considers an environment in which consumers do not observe specific price quotes, but know the distribution of prices and choose a fixed number of price draws to minimize the expected cost of purchasing the good before they make a purchase (Baye et al, (2006); Stigler, (1961)). Clearinghouse search exists when a third party, information clearinghouse, provides consumers with a list of prices charged by different firms in the market. The existence of clearinghouses reduces consumers search costs unless access to the clearinghouse is costly, or the buyer cannot find a quote below their reservation price within the clearinghouse (Baye et al, (2006)). Sequential search consists of obtaining one price quote at a time and then based upon the information available decide whether the expected benefits (or reduction in purchasing costs) exceed the cost of an additional draw (Rothschild, (1973, 2001); Reinganum, (1979); Lewis, (forthcoming); Yang and Ye, (2008)). The advantage of sequential compared to fixed-sample search is that it allows the consumer to economize on information costs. Once an acceptable price quote has been obtained, there is little gain in continued search. While models of search have been proposed, logistical hurdles have prevented testing of the models using observational data. Due to the difficulty in actually observing the consumer as he searches, the limited empirical evidence on search has focused on inferring search behavior from transactions data 1



(see Sorensen, (2001)), or on a variety of experiments. Search experiments typically treat search costs as simple monetary deductions from earnings, thereby eliminating the opportunity to exploit differences in the characteristic of each search cost component (see Deck and Wilson, (2008)). By contrast, De los Santos (2008) uses a unique dataset from the online market for books. He examines the sources of search cost heterogeneities using two proxies, the amount of time spent browsing and the number of stores searched. Results indicate that the relative value of time indicated by socio-demographic characteristics explains cost heterogeneity: individuals who are retired spend significantly more time searching, and there is an inverse relationship between the time spent searching and both education and income (De los Santos, (2008)). Many existing models of search behavior assume that consumers fully compare the expected benefits from search to the search costs. Contrary to the full optimization assumption, there is accumulating evidence that consumers are inattentive to some costs (Hossain and Morgan (2006); Chetty et al. (2009); for a review of the literature see DellaVigna, (2009)). Hossain and Morgan (2006) find that on-line shoppers of music CD’s and video games exhibit limited attention to shipping fees, indicating sellers can increase revenue by transferring a proportion of their mark-up to shipping fees. Chetty et al. (2009) find evidence of inattention to sales taxes by implementing an experiment where some products were treated by increasing the salience of the sales tax. Lee and Malmendier (2010) propose limited attention as the explanation to why in ebay auctions consumers bid above the “buy-it-now” price. The gasoline retail market is an interesting ground to test for search cost inattention. Even when commuting from one place to another, a proportion of the time and gasoline spent driving are costs to gather information on the price of gasoline. If consumers fail to fully account for search costs in their gas purchasing decisions, they will be giving up consumer surplus
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because search would occur when the cost exceeds the expected gains. To examine whether consumers exhibit limited attention to search costs, we conduct an internet survey of a random sample of 490 drivers in Ohio, asking them about their current gas purchasing behaviors. Sixtyseven percent of respondents report they search for gas prices as they drive by. In such cases, the cost of search is a function of the amount of gasoline consumed driving while searching and the value of time spent searching for the lowest price. Subsequently, we conduct a choice experiment on willingness to search, where individuals are asked to assume they are driving in their car and needing to purchase gasoline. They are asked to choose between purchasing gas at the first gas station they observe at a price randomized around their self-reported expected price, or to keep driving for one mile in search of a lower price, but incurring a search cost. We frame the search cost in one of three ways and randomize the treatment for each respondent: 1) the monetary value of the gasoline spent driving for one mile considering their car’s mileage per gallon, 2) the 5 minutes it would take them to get to the next gas station or 3) both. Seventy-seven percent of respondents are randomly assigned to one of the three search cost treatments. The remaining 23% are used as a baseline group and are not given an explicit search cost treatment. For those readers with limited attention to modeling and empirical details, we foreshadow that we find evidence of inattention in time costs and it is very robust. Consistent with Chetty et al (2009), the differences in the degree of inattention can be explained by cognitive costs. We also find evidence of inattention to the gas cost of search, though the effect differs depending on whether information about time costs is provided. In particular, when respondents observe that the gasoline cost is small relative to how much they value their time, respondents are more likely
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to search, such that inattention in this case contributes to consumers responding to search costs in the expected direction. Consistent with search costs being irrelevant when there are no potential gains from search, split sample estimates indicate that our results are driven by consumers that observe prices above their expectations: the consumers most affected by inattention. The results imply that inattention to search costs leads to over-search and inattentive consumers giving up consumer surplus.



2.



Survey Description and Summary Statistics



Survey Description: As mentioned, we conducted an internet survey among a random sample of 490 drivers in the State of Ohio in April 2009 to collect information on intended search behavior among consumers of gasoline. The survey was administered through Knowledge Networks, a firm that specializes in internet surveys, using a random sample from their panel of drivers in the State of Ohio. The sample is fully representative of the on-line and off-line population of Ohio2. To qualify for the survey each panel member must be an adult (18+) resident in the State of Ohio, provide an estimate of the mileage per gallon of their day-to-day vehicle, and provide the amount of money they paid per gallon the last time they filled their gas tank. The dataset is balanced by age, gender and income. It had a response rate of 98% on all the relevant variables, with no significant within survey attrition. To encourage participation, Knowledge Networks offers modest incentives, such
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The panel members are randomly recruited by telephone and by self-administered mail and web surveys, and households are provided with Internet access and hardware if needed. The panel is not limited to current Web users or computer owners, and includes households with both listed and unlisted phone numbers, telephone and nontelephone households, as well as cell-phone only households.
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as entering special raffles or sweepstakes with both cash and other prizes won. The survey was in the field for 10 days and took each individual an average of 30 minutes to complete. Respondents were first asked questions about the vehicles they drive, such as mileage per gallon, and the price they paid per gallon last time they purchased gasoline. Then they were asked a set of questions on their expectations about prices, including the price they expect to pay, as well as the minimum and maximum price they think they would find if they purchased gasoline at that time. Next respondents were asked to assume they were driving in their car and had to purchase gasoline. They were provided with a price quote framed as the price they observe at the first gas station they see. The price quote is randomly assigned from one of five treatments: 2.5% or 5% below, 2.5% or 5% above, or equal to the price the respondent stated he expected to pay. After observing the price quote, and being reminded of the price they told us they expect to pay, respondents were asked to choose between (a) buy gasoline at that gas station, or (b) keep driving to the next gas station that is one mile down the road. All respondents were told that the next gas station was one mile down the road, but the information we provided respondents about search costs was randomly drawn from one of three treatments: 1) the monetary value of the gasoline spent driving for one mile considering their car’s mileage per gallon, 2) the 5 minutes it would take them to get to the next gas station, or 3) both. Twenty-three percent of respondents are used as a baseline group and were not given an explicit cost treatment. The willingness to search question, and the cost treatments are presented in Table 1. At the end of the survey, subjects were asked questions about their actual gasoline purchasing habits, such as how they search for prices, their purchasing frequency and brand loyalty, followed by a section of seven questions on risk preferences.
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Table 1: Willingness to Search Questions framed in 4 different ways Question # Question 1



Wording Keeping in mind you have told us you think you can get gas right now for $[E(P)] per gallon, imagine you are driving in your car and that you need to buy gas. The first station you see has a price of $[X]. The next gas station is one mile down the road.



No Search ( X is randomly assigned +5%, +2.5%, 0%, -2.5%, -5%; E(P) is the expected price the consumer reported Costs initially) What would you do? a. I would buy gas at the current gas station b. I would keep driving towards the next gas station that is one mile down. Question 2



Keeping in mind you have told us you think you can get gas right now for $[E(P)] per gallon, imagine you are driving in your car and that you need to buy gas. The first station you see has a price of $[X]. The next gas station is one mile down the road. Based on the price of gas you paid most recently and the gas mileage you told us your day to day car gets, driving one mile to the next gas station will cost you $[Gas Cost].



Only Gas Cost



( X is randomly assigned +5%, +2.5%, 0%, -2.5%, -5%; E(P) is the expected price the consumer reported initially; Gas Cost is equal to the cost of driving one mile at the reported millage per gallon and price paid last time)



Question 3



What would you do? a. I would buy gas at the current gas station b. I would keep driving towards the next gas station that is one mile down the road which will cost $[Gas Cost]. Keeping in mind you have told us you think you can get gas right now for $[E(P)] per gallon, imagine you are driving in your car and that you need to buy gas. The first station you see has a price of $[X]. The next gas station is one mile down the road. Getting there will take you 5 minutes.



Only Time ( X is randomly assigned +5%, +2.5%, 0%, -2.5%, -5%; E(P) is the expected price the consumer reported Cost initially) What would you do? a. I would buy gas at the current gas station b. I would keep driving towards the next gas station that is one mile down the road and take 5 minutes to get there. Question 4 Keeping in mind you have told us you think you can get gas right now for $[E(P)] per gallon, imagine you are driving in your car and that you need to buy gas. The first station you see has a price of $[X]. The next gas station is one mile down the road. Getting there will take you 5 minutes. Based on the price of gas you paid most recently and the gas mileage you told us your day to day car gets, driving one mile to the next gas station will cost you $[Gas Cost] Both Search ( X is randomly assigned +5%, +2.5%, 0%, -2.5%, -5%; E(P) is the expected price the consumer reported Costs initially; Gas Cost is equal to the cost of driving one mile at the reported millage per gallon and price paid last time) What would you do? a. I would buy gas at the current gas station b. I would keep driving towards the next gas station that is one mile down the road which will cost $[Gas Cost] and take 5 minutes to get there.
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Summary Statistics: The descriptive results appear in Table 2 and Table 3. Table 2 shows there are no differences in the expected price, risk aversion or search costs across searchers and non-searchers. Table 3 presents tests for differences in the proportion of searchers for each search cost treatment relative to all other treatments. The proportion of searchers in the group that was provided with the gasoline cost is significantly larger than the corresponding proportion from the rest of the sample, suggesting that not being reminded of the gasoline cost actually is beneficial to consumers. This is because when respondents observe the actual gas cost of searching, given that it is small, they are more likely to keep driving in search of a lower price. Conversely, the proportion of searchers among respondents who were told that driving to the next gas station would take 5 minutes is smaller relative to the rest of respondents. This suggests being reminded of how long it will take to drive to the next gas station deters search. Interestingly, search intensity of respondents who were provided with both search costs is no different, on average, than the rest of the sample. Table 2: Expected Price, Cost and Risk Average Differences by Search Non-Searchers Searchers N Mean N Mean 1.893 1.870 Expected Price 352 124 (0.012) (0.014) 0.091 0.087 Gas Cost 352 124 (0.001) (0.002) 2.418 2.457 Time Cost 352 124 (0.077) (0.137) 35.25 35.84 Risk Aversion 352 124 (1.953) (1.181) Note: Standard erros in parentheses. *** p-value< 0.01, ** p-value < 0.05, * p-value< 0.1.
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Diff. 0.023 (-0.022) 0.004 (-0.003) -0.038 (0.153) 0.602 (2.305)



Table 3: Tests in Differences in the Proportion of Searchers by Cost Treatment Percent Frequency Treatment Difference z-Test c/ Search No Search 0.266 0.734 -0.007 Baseline -0.150 (0.042) (0.042) (0.048)



Differences in Proportion of Searchers Baseline Gas Cost Time Cost Gas + Time -



Gas Cost



0.325 (0.042)



0.675 (0.042)



-0.086 (0.048)



-1.861 **



a/



0.058 (0.060)



-



Time Cost



0.201 (0.036)



0.798 (0.036)



0.079 (0.043)



1.738 **



b/



-0.064 (0.055)



-0.123** (0.056)



-



Gas + Time Cost



0.252 (0.039)



0.7480 (0.039)



0.011 (0.045)



0.249



-0.014 (0.057)



-0.072 (0.058)



0.050 (0.053)



-



Note: Tests comparing searchers in treatment to all other search cost treatments. Note: Standard errors in parentheses. a/ Ha: difference < 0. b/ Ha: difference > 0. c/ Tests comparing searchers in treatment to all other search cost treatments. *** p-value< 0.01, ** p-value < 0.05, * p-value< 0.1.



3.



Empirical Framework



In a sequential search model, the search rule compares the expected gains from acquiring an additional price quote, to the search cost. Let the consumer’s expenditure per gallon of gasoline be



, where



the search cost, and



is the price quote observed at the current retailer,



is



is unobserved heterogeneity in consumer i’s expenditure at



station 0. At the first hypothetical gas station (0), consumer i can observe the first price quote with certainty and search costs are 0 (he is given the first price quote for free), thus the expenditure from purchasing one gallon of gasoline at the posted price is



.



The consumer has the alternative to keep driving to obtain an additional price quote (



), but



the price in the next gas station is uncertain so the decision is based on the expected price, , the deterministic search cost,



, and the state specific heterogeneity,



The expected expenditure if the consumer searches is 8



+



. .



The search rule indicates that consumers should search if: (1) Re-arranging, (2) The consumer searches if the expected gains of searching plus the random unobserved heterogeneity differences between the search and non-searching states exceed the costs of search. Assuming the error differences,



, are normally distributed, equation (2) becomes a



simple probability model for search. Expanding the simple search rule in (2), to be consistent with our four experimental treatments, the search cost can be separated into two components: the gasoline spent driving (G) and the time it takes to get to the next gas station (T). As mentioned previously, limited attention can be a feature of gasoline consumers who search for prices as they drive by, because at least a portion of the time and gasoline spent driving are costs to gather information on the price of gasoline. Limited attention can occur if consumers do not fully take these information costs into account when they make their search decision. But the possibility of limited attention further differs across search costs due to differences in salience: the gasoline spent driving is a cost that the consumer has disbursed in the past, making it more likely to be neglected relative to the time spent driving; a cost experienced at the time of search. Let of the salience of



be the degree of inattention to the gasoline cost, which is itself a function , sG. Likewise, let



which is itself a function of the salience of



be the degree of inattention to the time cost, , sT. Then



and the



search rule is: (3) 9



Let



be the consumer’s observed choice which is based on the search rule: (4)



Assuming



he probability that a consumer searches is then given by :



(5) Which should be recognized as the standard Probit probability from a binary dependent variable model. In our experimental design we randomly assign consumers to different search cost information treatments, where we inherently varied the degree of salience of each search cost. Thus, when a respondent was reminded of the gasoline cost, while



and zero otherwise,



when the respondent was reminded of the time cost, and zero otherwise.



Identifying Inattention To empirically identify the effect of inattention to time costs, salience in time costs must be varied, while holding the salience in the gasoline cost constant. The identifying assumption is that when reminded of a cost, respondents pay full attention to it. This way we can test for inattention by comparing the probability of search among respondents that were reminded of a search cost to those who were not, holding the salience of the other search cost constant. In our design, there are two ways to identify inattention. First consider the case where respondents were not reminded of the gasoline cost. Given



, inattention to time exists if the difference in the



probability of search when the time cost is salient relative to when it is not is different from zero: 10



The second alternative, is to consider the case where



. Similarly, inattention exists



if the difference in the probability of search when the time cost is salient relative to when it is not is different from zero:



Similar arguments can be used to test for inattention to gas.



4.



Results



The econometric results on the search cost framing effects are presented in Table 4. These are Probit estimates of the probability of search, where the dependent variable takes the value of one if the respondent chose to keep driving to the next gas station in the willingness to search question, and zero otherwise. Two groups were reminded of how much it would cost them to drive to the next gas station. Group 2 only received the treatment where the gasoline cost is salient and Group 4 where both costs are salient. Likewise, two groups, Group 3 and Group 4, were reminded of the 5 minutes it would take them to drive to the next gas station. Table 4 contains results from various specifications, corresponding to two different strategies used to identify the effect of inattention on the probability of search.



Strategy 1: We test for inattention using the full sample, where we use the group that was not reminded of either search cost as a baseline. Consistent with the empirical framework, inattention to time costs exists if or if



or if



, whereas inattention in gas costs exists if



. 11



The empirical specification is:



(6)



where: to pay;



is the price observed at the first gas station;



is the price the respondent expects



is the monetary value of the gasoline spent driving for one mile to the next gas station



evaluated using the price they paid per gallon of gasoline last time they filled-up adjusted by the mileage per gallon of their day-to-day vehicle;



is the monetary value of the 5 minutes spent



driving to the next gas station, evaluated at the midpoint of the income category of the respondent, considering he works 40 hours a week for 52 weeks per year; time cost was salient; to 1 if



is equal to 1 if the gas cost was salient; T2 is a dummy variable equal ; T3 is a dummy variable equal to 1 if



variable equal to 1 if



is equal to 1 if the



; T4 is a dummy



.



We acknowledge that inputting the value of time is rather arbitrary because we do not know if people value time away from work differently relative to the value given by their employers. For this reason, we include as controls, socio-demographic characteristics that have been found correlated with search costs such as age, education level, and gender, and we further control for purchasing habits (De los Santos, (2008); Sorensen, (2001)). This does not allow us to quantify the differences in the value of time, but it does allow us to control for it. In particular, is a vector of indicators of gasoline purchasing habits such as the octane level, brand and store loyalty, if they are in a discount program, concern about gasoline prices, and the type of vehicle they drive;



is a matrix containing indicator variables of frequency of purchase, where the
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base category are consumers that purchase gasoline twice a week or more;



is a matrix of



socio-demographic characteristics including gender, age, education level dummy variables, and risk aversion;. Details on how all variables are constructed are in Appendix II. Specification (1) in Table 4 estimates equation (6) using the whole sample, conditional on the time and gas costs, whereas (2) and (3) correspond to results splitting the sample between respondents that observed prices above their expected price and those who did not. Increasing the salience in time costs significantly reduces the probability of search, suggesting there exists inattention to time costs in the baseline group. Conversely, relative to respondents that were not reminded of either search cost, increasing the salience of the gas cost has no significant effect on the probability of search. This is suggestive of no inattention to gas costs because respondents in the baseline treatment were not reminded of either search cost. However, relative to the group where both search costs were salient, respondents in the baseline are significantly more likely to search, indicating they are not incorporating search costs into their search decision. It is likely that the effect of inattention in time cost is overpowering the effect of varying the salience in the gas cost. To examine the robustness of these results, we can test for inattention by decreasing salience instead. Holding constant the salience in the time cost at fully salient, inattention to gas costs exist if there are differences in the probability of search between respondents in Group 3 and Group 4. The tests presented in Table 4 reject the null hypothesis of full attention to gas costs. Interestingly, being reminded only of time costs decreases the proportion of searchers by 9%, whereas being reminded of both costs decreases the proportion of searchers by 3.6%, relative to the baseline, suggesting that knowing the magnitude of the gas cost increases the probability of search. Holding constant the salience in the gas cost at fully salient, inattention to time costs exist
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if there are differences in the probability of search between respondents in Group 2 and Group 4. The test results indicate there are significant differences: there is inattention to time costs. When the price is below the consumer’s expected price, the probability of search is not expected to be affected by either search cost because there are no gains from search independent of the magnitude of the search cost. However, when the price at the first gas station is above the expected price, the probability of search is expected to be decreasing in search costs. The split sample estimates for respondents that observed prices above expectations indicate there exists inattention to gas costs. The effect of increasing the salience of the gas cost relative to the baseline is stronger than in the full sample estimates, and the test for differences between respondents that were reminded of both search costs and those reminded of the time cost show the same result. In the full-sample estimates, the inattention effect to gas costs is being attenuated by respondents who observed prices below their expectations for whom search costs are not relevant. Conversely, in this sub-sample the evidence of inattention to time costs is weaker: there are no significant differences in the probability of search between respondents only reminded of gas costs and of both search costs. These results have two limitations. First, we can only quantify the differences in the probability of search for each treatment relative to the group of respondents that were not reminded of either search cost. Further, even when we told all respondents that the next gasoline station was one mile down the road, respondents in the no-treatment group were not told at the beginning of the question that searching for lower prices is costly, while we did mention it to the other two groups, in addition to providing specific information about the magnitude of the corresponding search cost. In Strategy 2 we restrict the sample by excluding the group that was not reminded of either search cost. In this sample, the framing of the questions was identical, except



14



for the specific search cost treatment. They were all told that searching for lower prices is costly, that the next gas station was one mile down the road, and in the search option of the willingness to search question the cost of search was reiterated.



Strategy 2: We restrict the sample to include only respondents that were reminded of at least one search cost, and test for inattention to each search cost relative to the full-salience group, where respondents were reminded of both the gasoline and the time cost. In this case, inattention in time costs is identified when



and inattention in gas costs exists when



.



The empirical specification in this case is:



(7)



Results of Strategy 2 correspond to specification (4), (5) and (6) in Table 4, for full-sample and split sample estimates respectively. In this case, the respondents that were treated with fullsalience with respect to both search costs are the baseline group. The full-sample estimates indicate there is inattention in both gasoline and time costs. When holding the salience in the gasoline cost constant, decreasing the salience of the time cost increases the probability of search, evidencing inattention to time costs. However, among respondents that observed prices above expectations, there are no significant differences. When the time cost is salient, decreasing the salience of the gasoline cost decreases the probability of search, indicating inattention actually makes the consumer overestimate the value of the gasoline cost. Further, among consumers who observed prices above expectations this coefficient doubles, suggesting the average effect is being attenuated by respondents with posted prices below expectations. In the results for Strategy 1 we also observed that knowing the 15



magnitude of the gas cost increases the probability of search. However, from equation (5) search costs are expected to have a negative effect on the probability of search. There are two possible explanations. Recall that the average magnitude of the gasoline cost is 0.24 dollars for driving for one mile. Respondents could be overestimating the gas cost of driving one mile. If this is the case, the effect of increasing the salience of the gas cost should be the same relative to Group 1, where neither search cost is salient, and Group 3, where only the time cost is salient. The full-sample results from Specification (1) and (4) reject this hypothesis: in (1) there are no differences, whereas in (4) increasing the salience of the gas cost increases the probability of search. The results are the same in the split sample results. It is also possible that respondents are comparing the magnitude of the gas cost relative to the value of time, and because it is so small, drawing attention to gas costs is increasing their propensity to search. If we consider the group of consumers that observed prices above their expectations, not being provided with the gasoline cost increases the probability of search relative to consumers that observed the magnitude, whereas relative to the group that was provided with information about both search costs, not being reminded of the gasoline cost decreases the probability of search. In the first case, the comparison is made relative to consumers who do not have another reference to determine whether the magnitude is large or small. Conversely, in the second case, Group 4 observes the magnitude of both each search cost, and thus the gasoline cost can be seen as small relative to how much they value their time. The differences in the magnitude of the effect of inattention to time costs relative to the baseline group and the full-salience group can be explained by differences in cognitive costs. The time cost is specified in minutes, thus a consumer that is not reminded of the time cost has to compute how much time it takes him to drive one mile, plus how much money that time is worth
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for her. On the other hand, a consumer that is reminded of the time cost only has to compute how much 5 minutes are worth for her. The fact that inattention with respect to time cost has a stronger effect on the probability of search when identified relative to the baseline (Group 1) rather than the full-salience group suggests inattention is caused by the cognitive costs of computing the value of the time it takes to drive one mile. The interpretation we have provided of our results is that respondents are inattentive to search costs. There is a caveat to this interpretation that rests on using contingent choice methods to address search behavior: respondents are not actually incurring the cost of search given that the questions present a hypothetical choice. However, if the hypothetical nature of the choice experiment was driving inattention, then there should not be significant differences across search cost information treatments. In particular, in Strategy 2 all respondents in the sample were told search is costly, and were treated with at least information about one search cost, and yet the results in time cost inattention are consistent across identification strategies. This suggests that the fact that the questionnaire is hypothetical is not necessarily the reason why we find inattention effects. The results on the control variables are presented in Table 6, in Appendix I. Most control variables are not significant. Consistent with Sorensen (2001), as purchasing frequency decreases, consumers are less likely to be willing to search. Respondents who purchase gasoline once a week are less likely to search than the reference category (i.e. respondents who purchase gasoline twice a week or more), and those who purchase once a month are even less likely. This is because consumers can better capture the benefit of search if they purchase gasoline more often, so the return to search is higher. As respondents are more concerned about gasoline price fluctuations they are significantly more likely to search. Brand loyalty and store loyalty are not significant,
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though receiving fuel discounts significantly increases the probability of search. This indicates that respondents who are already looking for ways to reduce their gasoline expenditure search more.



Table 4: Estimates of the Search Cost Limited Attention Effects a/, Marginal Effects Variable Expected Gains (Posted Price - Expected Price) Treatment 2 (T2=1 if s T =0 & s G =1, informed of Gas Cost)



PROBIT RESULTS Strategy 1 (full-sample, all treatments) Strategy 2 (excluding full-salience) Full-Sample Up Down Full-Sample Up Down (1) (2) (3) (4) (5) (6) 0.229*** -0.014 0.108** 0.228*** -0.108 0.146** (0.008) (0.206) (0.024) (0.012) (0.254) (0.020) 0.002 (0.014)



-0.193*** (0.047)



-0.000 (0.007)



0.044*** (0.001)



0.010 (0.026)



0.004 (0.005)



Treatment 3 (T3=1 if s T =1 & s G =0, informed of Time Cost)



-0.091*** (0.016)



-0.296*** (0.045)



-0.007 (0.011)



-0.047*** (0.003)



-0.098*** (0.024)



-0.013 (0.012)



Treatment 4 (T4=1 if s G =s T =1, informed of both costs)



-0.036** (0.012)



-0.191*** (0.022)



0.009 (0.013)



-



-



-



-0.909 (0.884) 0.014 (0.022)



-2.784*** (0.799) 0.015 (0.027)



0.482 (0.337) 0.010 (0.007)



-0.082 (0.860) 0.017 (0.027)



-3.077** (1.415) 0.005 (0.032)



0.288 (0.402) 0.014 (0.007)



Gas Cost Time Cost Tests for Inattention q2 (sG=1,sT=0) = q4 (sG=1,sT=1)



2.06



-



-



-



q2 (sG=1,sT=0) = q4 (sG=1,sT=1) = 0



92.13***



129.13***



2.66



-



-



-



q3 (sG=0,sT=1) = q4 (sG=1,sT=1)



22.63***



8.47**



1.66



-



-



-



q3 (sG=0,sT=1) = q4 (sG=1,sT=1) = 0



25.40*** 476



56.87*** 195



1.72 281



367



155



212



0.230



0.229



0.213



N



86.86***



0.00



R2 0.2241 0.251 0.222 a/ Regression results include control variables. Full results in Appendix I. b/ Price differences and Search Costs in US$. Note: Standard Errors clustered at the search cost treatment randomization level in Parentheses. *** p-value< 0.01, ** p-value < 0.05, * p-value< 0.1.



5.



Conclusions



To examine whether inattention in search costs exists among gasoline consumers, an internet survey was conducted among a random sample of drivers in the State of Ohio. The choice experiment design was based upon a sequential search model, where respondents were asked to assume they were driving in their car and had to purchase gasoline. In this case, the cost of 18



search is a function of the amount of gasoline consumed driving and the time spent searching for the lowest price. The gasoline used to drive around is a cost the consumer has disbursed in the past, whereas the time spent searching is a cost that is incurred at the time of search. A randomized search cost framing design was used where we provided respondents with different information about the cost of driving to the next gas station in search for lower prices, while keeping the information about the distance to the next gas station constant. One group was not given any information on search costs, a second group was only given the monetary value of the gasoline they would spend driving to the next gas station, a third group was only told that it would take them 5 minutes to get to the next gas station, and a fourth group was provided information on both search costs. We use two different strategies to identify inattention effects: considering the full sample, where we can test for inattention controlling for all four treatments, and excluding the group that was not reminded that search is costly. The results indicate respondents exhibit inattention with respect to time and gasoline costs, though neglecting the gasoline cost has different effects depending on whether information about other search costs is provided or not. In particular, the evidence suggests that when consumers observe that the gasoline cost is small relative to how much they value their time, respondents are more likely to search, such that inattention in this case contributes to consumers responding to search costs in the right direction. The differences in the magnitude of the effect of inattention to time costs, however, can be attributed to cognitive costs of computing the value of the amount of time it takes to drive one mile; it is stronger among consumers that were not reminded of either search cost.
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Appendix I: Survey Statistics and Results



Table 5: Price Treatment Distribution by Search Cost Treatment Price No Cost Gas Cost Treatment Freq. % Freq. %



Time Cost Freq.



%



Gas+Time Cost Freq. %



Total



Plus 5%



23



21.10



26



21.67



25



20.16



24



19.51



98



Plus 2.5%



17



15.60



35



29.17



16



12.90



29



23.58



97



No Change



18



16.51



18



15.00



31



25.00



17



13.82



84



Minus 2.5%



25



22.94



23



19.17



23



18.55



25



20.33



96



Minus 5%



26



23.85



18



15.00



29



23.39



28



22.76



101



Total



109



120



124



21



123



476



Table 6: Gasoline and Time Search Cost Differences by Cost Treatment Search Gasoline Cost Cost a/ No Cost Gas Cost Time Cost Both Treatment Mean 0.092 No Cost (0.035) 0.087 0.004 Gas Cost (0.027) (0.004) 0.089 0.003 -0.001 Time Cost (0.027) (0.004) (0.003) 0.093 -0.000 -0.005 -0.003 Both (0.036) (0.004) (0.004) (0.004) Note: Standard erros in parentheses. a/ Standard deviation in parentheses. *** p-value< 0.01, ** p-value < 0.05, * p-value< 0.1.
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Time Cost Mean



a/



2.427 (1.336) 2.382 (1.406) 2.354 (1.524) 2.549 (1.586)



No Cost



Gas Cost



Time Cost



Both



-



-



-



-



-



-



-



-



-



-0.195 (0.197)



-



0.044 (0.181) 0.073 (0.189) -0.121 (0.193)



0.028 (0.187) -0.166 (0.192)



Table 7: Complete Estimates of the Probability of Searcha/, Marginal Effects Variable Expected Gains (Posted Price - Expected Price) Treatment 2 G (T2=1 if s =1, informed of Gas Cost) Treatment 3 T (T3=1 if s =1, informed of Time Cost) Treatment 4 G T (T4=1 if s =1 & s =1, informed of both costs) Gas Cost Time Cost Frequency 2 (=1 if Once a Week) Frequency 3 (=1 if Twice a Month) Frequency 4 (=1 Once a Month or less) Age Educ 2 (=1 if High school diploma) Educ 3 (=1 if some college) Educ 4 (=1 if Bachelors or more) Gender (=1 if male) Risk (0=do not like risk, 10= fully prepared ) Store Loyalty (=1 if buys at same location) Brand Loyalty (=1 if buys from same provider) Regular Unleaded (=1 if buys regular unleaded) Fuel Discount (=1 if receives fuel discounts) Concern 1 (=1 if not concerned) Concern 2 (=1 if somewhat concerned) Concern 3 (=1 if very concerned) Car Type 1 (=1 if 2-door coupe) Car Type 3 (=1 if Pickup Truck) Car Type 4 (=1 if Other) Car Type 5 (=1 if sports or luxury car) Car Type 6 (=1 if Mini-Van or SUV) N R2



LINEAR PROBABILITY RESULTS Strategy 1 (full-sample, all treatments) Strategy 2 (excluding no-salience) Full-Sample Up Down Full-Sample Up Down (1) (2) (3) (7) (8) (9) 0.203*** -0.001 0.106* 0.213** 0.170 0.080 (0.017) (0.194) (0.037) (0.029) (0.083) (0.045)



PROBIT RESULTS Strategy 1 (full-sample, all treatments) Strategy 2 (excluding no-salience) Full-Sample Up Down Full-Sample Up Down (1) (2) (3) (7) (8) (9) 0.229*** -0.014 0.108** 0.241*** 0.214** 0.078** (0.008) (0.206) (0.024) (0.017) (0.087) (0.022)



-0.002 (0.007)



-0.146** (0.032)



0.007 (0.004)



-0.001 (0.007)



-0.144** (0.024)



0.007 (0.005)



0.002 (0.014)



-0.193*** (0.047)



-0.000 (0.007)



0.004 (0.014)



-0.205*** (0.055)



0.003 (0.011)



-0.083** (0.012)



-0.222** (0.042)



-0.00 (0.008)



-0.082** (0.017)



-0.248** (0.037)



-0.000 (0.006)



-0.091*** (0.016)



-0.296*** (0.045)



-0.007 (0.011)



-0.098*** (0.022)



-0.384*** (0.058)



-0.000 (0.014)



-0.036** (0.006)



-0.162** (0.024)



0.021* (0.008)



-



-



-



-0.036** (0.012)



-0.191*** (0.022)



0.009 (0.013)



-



-



-



-0.628 (0.645) 0.013 (0.021) -0.108** (0.009) -0.110** (0.029) -0.093 (0.068) -0.000 (0.001) 0.035 (0.047) 0.081 (0.071) 0.096 (0.080) 0.016 (0.020) -0.049 (0.043) -0.006 (0.037) 0.000 (0.000) 0.085 (0.038) 0.034*** (0.003) -0.360** (0.111) -0.304** (0.067) -0.161 (0.075) 0.006 (0.067) -0.019 (0.067) 0.063 (0.081) 0.104 (0.081) -0.019 (0.036) 476



-0.964 (1.132) 0.007 (0.022) -0.165** (0.032) -0.167 (0.079) -0.130 (0.174) -0.001 (0.004) -0.022 (0.112) 0.232 (0.114) 0.156 (0.136) 0.039** (0.007) 0.007 (0.065) 0.068 (0.122) -0.003** (0.000) 0.190* (0.078) 0.142** (0.044) -0.609** (0.157) -0.399** (0.071) -0.182 (0.121) -0.046 (0.145) 0.074 (0.166) 0.150 (0.104) 0.214 (0.208) -0.028 (0.029) 195



0.939 (0.733) 0.018 (0.018) -0.07** (0.017) -0.11** (0.022) -0.15* (0.053) -0.00 (0.000) 0.064 (0.049) -0.03 (0.031) 0.003 (0.060) 0.005 (0.039) -0.07 (0.045) -0.04 (0.079) 0.002 (0.001) 0.010 (0.051) -0.01 (0.021) -0.12 (0.141) -0.19 (0.106) -0.08 (0.077) -0.00 (0.082) -0.12 (0.061) 0.010 (0.112) 0.062 (0.107) -0.03 (0.019) 281



-0.555 (0.949) -0.006 (0.015) -0.116** (0.012) -0.135** (0.021) -0.133 (0.058) -0.001 (0.002) 0.012 (0.065) 0.012 (0.062) 0.020 (0.060) 0.007 (0.021) -0.067 (0.052) -0.005 (0.056) 0.000 (0.000) 0.081 (0.038) 0.033** (0.004) -0.342 (0.132) -0.260* (0.080) -0.105 (0.072) -0.014 (0.070) -0.008 (0.092) 0.009 (0.093) 0.096 (0.135) -0.023 (0.052) 353



-2.126** (0.312) -0.015 (0.021) -0.207** (0.034) -0.204 (0.093) -0.203 (0.187) -0.003 (0.005) 0.013 (0.159) 0.149 (0.051) 0.064 (0.092) 0.044 (0.032) -0.002 (0.077) 0.048 (0.166) -0.004** (0.000) 0.121 (0.137) 0.164* (0.044) -0.556 (0.197) -0.325** (0.049) -0.072 (0.100) 0.023 (0.157) 0.112 (0.188) 0.090 (0.087) 0.519 (0.272) -0.040 (0.033) 142



0.799 (0.937) -0.000 (0.019) -0.061* (0.016) -0.117** (0.021) -0.160* (0.052) -0.001 (0.001) 0.053 (0.088) -0.050 (0.063) -0.016 (0.097) 0.002 (0.054) -0.078 (0.056) -0.048 (0.115) 0.002 (0.001) 0.019 (0.055) -0.007 (0.018) -0.136 (0.179) -0.169 (0.130) -0.063 (0.089) -0.091 (0.037) -0.114 (0.093) 0.003 (0.138) -0.009 (0.114) -0.026 (0.023) 211



-0.909 (0.884) 0.014 (0.022) -0.115*** (0.005) -0.127*** (0.026) -0.121** (0.046) -0.001 (0.001) 0.039 (0.059) 0.072 (0.089) 0.093 (0.101) 0.019 (0.023) -0.066 (0.047) -0.014 (0.043) 0.000 (0.000) 0.107 (0.052) 0.047*** (0.011) -0.209** (0.030) -0.284*** (0.051) -0.137** (0.050) 0.012 (0.087) -0.050 (0.079) 0.062 (0.100) 0.128 (0.114) -0.019 (0.038) 476



-2.784*** (0.799) 0.015 (0.027) -0.240*** (0.026) -0.212** (0.086) -0.154 (0.180) -0.001 (0.004) -0.087 (0.142) 0.247 (0.155) 0.142 (0.192) 0.045 (0.031) -0.003 (0.069) 0.101 (0.136) -0.005*** (0.000) 0.363*** (0.050) 0.194*** (0.038) -0.474*** (0.032) -0.451*** (0.065) -0.207 (0.133) -0.013 (0.200) 0.124 (0.194) 0.144 (0.143) 0.366 (0.219) -0.018 (0.031) 195



0.482 (0.337) 0.010 (0.007) -0.029 (0.019) -0.048*** (0.021) -0.077*** (0.018) -0.002*** (0.000) 0.051* (0.039) -0.049 (0.019) -0.008 (0.044) 0.010 (0.024) -0.061** (0.035) -0.019 (0.032) 0.001** (0.000) 0.009 (0.033) -0.005 (0.018) -0.058 (0.016) -0.153** (0.057) -0.054* (0.019) 0.026 (0.071) -0.077 (0.022) -0.012 (0.067) 0.041 (0.070) -0.015 (0.019) 281



-0.740 (1.056) -0.007 (0.013) -0.116*** (0.019) -0.148*** (0.020) -0.134** (0.042) -0.002 (0.002) 0.004 (0.069) -0.007 (0.071) 0.007 (0.080) 0.019 (0.033) -0.087 (0.061) -0.021 (0.056) 0.000 (0.000) 0.111 (0.062) 0.055*** (0.006) -0.208** (0.037) -0.251** (0.071) -0.094* (0.048) -0.014 (0.087) -0.040 (0.107) -0.001 (0.103) 0.106 (0.176) -0.023 (0.052) 353



-3.561** (1.350) -0.017 (0.030) -0.275*** (0.071) -0.275** (0.116) -0.235 (0.199) -0.004 (0.005) -0.098 (0.162) 0.091 (0.073) -0.044 (0.086) 0.116*** (0.023) -0.002 (0.104) 0.094 (0.200) -0.006*** (0.000) 0.428 (0.098) 0.213** (0.082) -0.499*** (0.051) -0.403*** (0.029) -0.079 (0.131) 0.099 (0.232) 0.208 (0.168) 0.035 (0.108) 0.602* (0.065) -0.019 (0.057) 142



0.533 (0.301) 0.001 (0.008) -0.015 (0.024) -0.052*** (0.025) -0.068*** (0.020) -0.002*** (0.000) 0.033 (0.066) -0.058 (0.035) -0.029 (0.056) 0.007 (0.036) -0.067** (0.044) -0.024 (0.037) 0.002*** (0.000) 0.000 (0.047) 0.003 (0.012) -0.066 (0.001) -0.150 (0.073) -0.045 (0.023) -0.045** (0.022) -0.075 (0.028) -0.023 (0.063) -0.010 (0.058) -0.015 (0.022) 211



0.223



0.275



0.147



0.235



0.304



0.141



0.2241



0.251



0.222



0.240



0.283



0.216



b/ Price differences and Search Costs in US$. c/ Income and Time Cost are perfectly collinear. Note: Standard Errors clustered at the search cost treatment randomization level in Parentheses. *** p-value< 0.01, ** p-value < 0.05, * p-value< 0.1.
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Appendix II: Definition of Variables



Appendix II Definition of Variables Variable



Definition



Expected Price



Answer to the questions: You previously told us that the last time you bought gas, you paid about $[P] per gallon. Do you think this is the price you would pay for gas right now if you shopped around? If they answered no, then they were asked the following quesstion: What do you think you would currently pay per gallon ([P] is the price they paid the last time they purchased gasoline)



Gas Cost



(Millage per gallon of the car day-to-day vehicle) * (Price paid last time)



Time Cost



(5 / 60) * (Midpoint of Income Category / 2080). Where 2080 is the annual worked hours, corresponding to working 40 hours per week for 52 weeks.



Search Cost Sum of the monetary value of the gasoline spent to drive one mile adjusted by the day-to-day vehicle mileage per gallon plus the monetary value of the time spent driving for 5 minutes (Gas Cost + Time Cost). Frequency Answer to the question: Approximately how often do you buy gas? 1) Twice a week; 2) Once a week; 3) Every of Purchase other week; 4) Once a month or less. Age



Age



Education



Categorical variable of the level of education of the respondent: 1) Incomplete high school; 2) High school degree; 3) Some college; 4) Bachelor's degree or more.



Gender



Dummy variable equal to 1 if male.



Loyalty



Categorical variable in respose to the questions: Do you usually buy gas from the same location? If answered No, then they were posted the following question: Do you usually buy gas from the same provider, for example, Shell, Mobile, etc?



Risk Aversion



People can behave differently in different situations. How would you rate your willingness to take risks in financial matters? where the value 0 means: “Don’t like to take risks,” and the value 10 means: “Fully prepared to take risks,.



Octane Level Fuel Discount



Dummy variable equal to 1 if they purchase regular unleaded.



Concern with Gas Prices Car type



Categorical variable equal to 1 if they responded they are not concerned with gasoline price fluctuations, 2 if they are somewhat concerned, 3 if they are very concerned, and 4 if they are extremely concerned.



Dummy variable equal to 1 if they answered yes to the following question: When you buy gas, do you receive any fuel discounts, for example due to incentive schemes such as Giant Eagle Fuel Perks, Kroger Fuel Saver Rewards or Speedway Speedy Rewards programs?



Categorical variable equal to 1 if the respondent's day-to-day vehicle is a 2 door coupe, 2 if it is a 4-door coupe, 3 if it is a pickup truck, 4 if it is other, 5 if it is a sports or luxury car, 6 it is is an SUV or Mini Van.
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