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Abstract 

In simple exchange experiments participants have been reported to trade their endowments 
with similar objects less frequently than predicted by the neoclassical demand theory.  Recent 
research has indicated that the experimental support for exchange asymmetry is fragile in 
alternative environments. In this paper, we report an environment which is different from all 
other environments previously known in which exchange asymmetry is not observed. In this 
environment, participants knew at the time of making exchange decisions that they will have 
an opportunity to reverse their decisions. We find significant differences in exchange 
asymmetry in this environment and an environment in which exchange decisions were final. 
Such differences suggest that anticipated regret theory provides an adequate explanation for 
exchange asymmetry which is often reported in the laboratory experiments. Our results 
underscore the importance of careful design for testing theories in the laboratory 
experiments.  
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Anticipated Regret or Endowment effect? A Reconsideration of 

Exchange Asymmetry in Laboratory Experiments 

I. Introduction 

Exchange asymmetry has been reported in many laboratory experiments, beginning 

with Knetsch (1989). In his classic experiment, Knetsch randomly endowed participants 

with either a mug or a candy bar, and offered them an opportunity to exchange it for the 

alternative. About 90 percent of those receiving either a mug or a candy bar chose to 

keep their original endowment. Tests of exchange asymmetry, which have been 

frequently replicated using Knetsch’s original experimental design (e.g. Kahneman, 

Knetsch and Thaler 1990), have been used to motivate an alternative theory of human 

behaviour, that is, prospect theory, which allows for aversion to losses relative to 

endowment-dependent reference points (Tversky and Kahneman 1991)1. Recent 

research, however, has indicated that experimental support for exchange asymmetry is 

fragile in experiments, with much weaker evidence for the phenomenon being found 

under alternative laboratory protocols (Plott and Zeiler 2007; Engelmann and Hollard 

2010) or with experienced dealers in the field (List 2003, 2004). This raises the 

question of whether there may be other circumstances in which exchange asymmetry 

may not be observed.  

In this paper, an environment is reported that is different from all other environments 

previously known in which exchange asymmetry is not observed. In this environment, 

participants know at the time of making their exchange decisions that they have an 

opportunity to reverse their decisions. Significant differences were found between final 

allocations of objects in this environment compared to an environment in which 

exchange decisions were final. Such differences suggest that anticipated regret theory 

provides an adequate explanation for the exchange asymmetry that is often reported in 

laboratory experiments. 

                                                           
1
 Following the literature (Plott and Zeiler 2007; Engelmann and Hollard 2010), the 

phenomenon is referred to as ‘exchange asymmetry’ to distinguish it from ‘endowment 

effect’, which is a theoretical explanation in this paper. 
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The main motivation for this paper is to explore circumstances other than those 

previously known in which exchange asymmetry may not manifest. Previous literature 

has suggested that individuals desire to avoid situations in which they will appear, ex 

post, to have made the wrong decision, even if the decision appeared correct given the 

information available at the time of making it (Bell 1982; Loomes and Sugden 1982). 

Engelmann and Hollard (2010) suggested that even though exchange experiments 

(similar to Knetsch 1989) offer a simplified environment in which to elicit preferences, 

trade uncertainty could affect behavior in these experiments. These insights were 

combined to produce a test of exchange asymmetry in an environment in which such 

confounds could be minimized. Accordingly, exchange decisions were studied in two 

treatments. In one treatment, the decisions made in the laboratory were final (this has 

been called hard closure)2; in the other treatment, participants knew at the time of 

making decisions that they would have an opportunity to reverse their decisions (this 

has been called soft closure). Thus, differences in behavior of participants with and 

without such ex-post opportunities in laboratory conditions were studied: when such 

opportunities exist, the effect of ex-post regret on exchange decisions is likely to be 

smaller than when such opportunities do not exist.  

A variety of explanations have been offered for the absence of exchange asymmetry in 

alternative environments. However, these interpretations have been controversial.  The 

most pertinent of these interpretations are discussed below:  

(i) Plott and Zeiler (2007) suggested that experimental design features such as the 

language used by experimenters to confer endowments, the location of the endowments 

at the time of making decisions, and public revelations of exchange decisions, may have 

inadvertently signalled that the endowment had higher relative value than the 

alternative object, or that participants may have perceived endowments as gifts from 

the experimenter. They may therefore have hesitated to exchange endowments in 

deference to the experimenter. When Plott and Zeiler (2007) used alternative 

procedures to control for such misconceptions, they did not find the exchange 

asymmetry that was reported in previous work. Thus, they attributed the exchange 

                                                           
2 Thus, this study’s hard closure treatment was similar to experiments in which 

exchange asymmetry is often reported.  
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asymmetry found in previous work to certain misconceptions arising from 

experimental procedures (this is the Type-1 explanation).  

(ii) Earlier studies by List (2003, 2004) suggested that experienced dealers of sports 

memorabilia and collector pins did not exhibit exchange asymmetry in the marketplace, 

while Engelmann and Hollard’s (2010) study with inexperienced participants showed 

that when experience is encouraged by the application of incentives to engage in trading 

activity, participants do not exhibit exchange asymmetry in subsequent stages. This was 

in contrast to observed behaviour when participants were not forced to trade and 

continued to exhibit exchange asymmetry in subsequent stages. These experiments 

suggest that lack of experience could cause reluctance to trade, and that this explains 

the exchange asymmetry often reported in laboratory conditions (this is the Type-2 

explanation).   

As noted above, experimental results in which exchange asymmetry was not observed 

are controversial. They have been criticized on the grounds that either the expectations 

of participants over final outcomes in these experiments were different from those in 

which exchange asymmetry is often reported, or that behaviour was confounded due to 

unintended experimenter demand effects.  

(iii) Koszegi and Rabin (2006), for example, argued that experienced dealers (as in List 

2003, 2004) may have expectations that differ from those of inexperienced dealers and 

therefore have different reference state(s), and that this may produce a divergence in 

exchange behaviour. Knetsch and Wong (2009) alleged that communicating that the 

endowment is randomly selected may influence expectations that could be used by 

participants to formulate reference states and exchange behavior in treatments in 

which exchange asymmetry was not observed, as in Plott and Zeiler (2007)3. According 

to this view, differences in behaviour could arise from differences in expectations 

regarding potential (final) outcomes (this is the Type-3 explanation).  

                                                           
3
 To support such interpretations, Knetsch and Wong (2009) and Ericson and Fuster 

(2010) showed that exchange asymmetry was sensitive to various treatments that were 

intended to manipulate expectations regarding final outcomes. Abeler et al. (2011) 

showed differences in participant behaviour when their expectations over final 

outcomes were exogenously varied in a different context.  
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(iv) Similarly, forcing participants to trade prior to exchange tasks (as in Engelmann and 

Hollard 2010) may cause participants to believe that “trading is more desirable to the 

experimenter,” and this may affect exchange decisions in subsequent stages. Kahneman 

(2011) suggested that the lack of physical proximity in Plott and Zeiler (2007) might 

have influenced exchange asymmetry4. Such an interpretation of why exchange 

asymmetry was not observed suggests that the procedures used in these experiments 

may have confounded exchange decisions (this is the Type-4 explanation). 

To provide a clean test of our hypothesis regarding the effect of anticipated regret on 

exchange decisions, it was essential to control for the above-mentioned influences. 

Accordingly, using procedures that might have conveyed signals of relative value were 

avoided, as they might have altered expectations over final outcomes, or confounded 

behaviour due to experimenter demand effects. Failing this decision, the use of such 

procedures may have frustrated clear interpretations of the results. A more 

comprehensive discussion of these controls is provided in Section 2. Results suggest 

that differences in revealed preferences over objects (conditional on endowments) 

were significant in closure treatment in which laboratory decisions were final (hard 

closure), but that virtually no differences were obtained in the treatment in which 

participants knew at the time of making decisions that they would have an opportunity 

to reverse their decisions (soft closure). Thus, results suggest that the presence of 

exchange asymmetry is sensitive to opportunities to reverse decisions. This supports 

this study’s hypothesis regarding the effect of anticipated regret on exchange decisions.  

This paper makes three major contributions to the literature. (1) First, it shows that 

exchange asymmetry could become weaker in environments other than those 

previously known. Simply by offering participants the opportunity to reverse laboratory 

decisions, a significant weakening of exchange asymmetry was obtained, which 

supported the hypothesis regarding the effect of anticipated regret on exchange 

                                                           
4 In his words: “Plott and Zeiler’s favored version of Knetsch’s exchange experiment is 

similarly biased: It does not allow the owner of the good to have physical possession of it, 

which is crucial to the effect.”(Chapter 27, footnote 297). Other studies have shown that 

lack of physical proximity could affect the valuation of endowments (Bushong et al. 

2010). 
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asymmetry. This is intuitively appealing and offers a much simpler description of 

exchange asymmetry than prospect theory. (2) Second, in the experiment, a small 

change in the rules governing exchange decisions led to substantial reduction in 

exchange asymmetry. Since virtually no exchange asymmetry was observed in the 

treatment in which participants had opportunities to reverse laboratory decisions, 

results: (a) suggest that institutions affect exchange decisions; and (b) support the view 

that exchange asymmetry is sensitive to the experimental design in these experiments 

(Plott and Zeiler 2007). The explanation of treatment differences in this experiment is, 

however, different from previously known explanations. (3) Third, this study shows 

that exchange asymmetry could disappear even for inexperienced participants in 

laboratory conditions, suggesting that experiential learning, as explored in List (2003, 

2004), and Engelmann and Hollard (2010), is not a necessary condition to attain 

outcomes closer to those predicted by the neoclassical theory. This underscores the 

importance of low transactions costs (that allow for easy reversal of previous 

transactions) and suitable rules (e.g. money-back guarantees) to support market 

interactions to attain outcomes closer to those predicted by the neoclassical theory. The 

effect of exchange asymmetries on distribution of rents and welfare in such markets 

could be minimal. This study’s explanation of treatment differences offers an alternative 

mechanism to reconcile the differences that have been observed in List (2003, 2004). It 

is proposed that a more committed presence of experienced dealers in a marketplace 

may allow them greater opportunities to overcome the effects of bad decisions; thus, 

anticipated regret is likely to have a smaller effect on the exchange decisions of 

experienced dealers vis-à-vis inexperienced dealers (who may have limited 

participation in such markets). Thus, it is argued that differences in List (2003, 2004) 

may not arise entirely due to the direct effect of experience on exchange decisions.  This 

study’s results have significant import for value elicitation studies, that is, even if 

previous results regarding the absence of exchange asymmetry are robust, they could 

be of limited practical use outside the laboratory. In many contexts, a researcher may 

not be able to set the experience levels of participants, impart training, or use multiple 

protocols to remove participants’ misconceptions to arrive at accurate estimates of 

value.   
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The rest of the paper is organized as follows.  The experiment is described in Section 2. 

Results are presented in Section 3, while Section 4 provides the discussion of results 

and conclusion to this study. 

2. The Experiment 

As discussed earlier, this study controlled for the possibility of Type-3 and Type-4 

explanations to test for exchange asymmetry. To institute such controls, two things 

were done. First, biasing participant decisions (via the unintended experimenter 

demand effect) due to asymmetric exposure to exchange tasks (as in Engelmann and 

Hollard 2010) was avoided. The design avoided such bias by not inducing asymmetric 

exposure to exchange tasks before participants made decisions. Second, influencing 

expectations over final outcomes that might have affected exchange decisions was 

avoided. This was done by using participants with similar levels of experience and by 

keeping treatment conditions orthogonal to expectations over final outcomes.  

2.1 Procedures and Implementation 

The experiment was conducted at the Finance and Economics Experimental Laboratory 

(FEEL) at Xiamen University in the People’s Republic of China, in two phases separated 

by a few months. Student participants were recruited from various undergraduate and 

master’s level courses at Xiamen University5. The objects for the experiment were a 

drink bottle and a bookmark, each embossed with the Xiamen University logo. Both 

items (a) had a store price of 18 Yuans each, and (b) were purchased from the Xiamen 

University souvenir store located inside the campus.  

Common Procedures 

The broad sequence of events during the experimental session was as follows. 

Participants: (i) performed a simple earnings task to obtain endowments; 

(ii) responded to a personality questionnaire; (iii) made exchange decisions (barter); 

and (iv) responded to a follow-up questionnaire. The instructions were relayed via a 

computer interface and were read out by the experimental staff before the earnings task 

began. Participants were advised that their final earnings would be determined by their 

decisions only (rather than by the decisions of other participants in the laboratory), and 

                                                           
5 These students responded to a request for participation from a pool of around 1,400 

students registered for laboratory experiments at FEEL. 
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were asked not to communicate with each other during the experiment. In the following 

section, procedures are firstly described in detail and then the rationale for adopting 

these procedures is discussed. The screenshots of the experimental interface for one of 

the treatments are provided in the appendix. 

The exact sequence of events during sessions was as follows:  

Stage 1 (Earnings stage): Participants entered the laboratory and were seated randomly 

at computer terminals. The log-in slips for the session were picked randomly by 

participants from a stack that was used to log on to a computer interface. Participants 

were promised that they would receive a “show up” fee, and initial instructions for the 

experiment were read out by the staff (screens 1-3). All participants in the session were 

told that they would earn a drink bottle or a bookmark, but the experimenter did not 

explain how the object was chosen for each session. The endowments were selected 

such that they had an equal store price (18 Yuans). Participants were then asked to 

perform a simple earnings task. The endowment (either a drink bottle or a bookmark) 

was placed on their terminals before the earnings task began (screen 4). The earnings 

task was to count the number of zeros in a series of numbers made up of zeros and ones. 

Specifically, in order to obtain an endowment of either a drink bottle or a bookmark, a 

participant had to count 15 rows of the series of such numbers in a table (screens 4-7). 

The computer evaluated the correct responses and highlighted the rows for which the 

responses were not correct. Participants were given three attempts to complete the task 

successfully. After the task was completed successfully, the interface conveyed that 

participants had earned the endowment and the participants were then allowed to 

proceed to the next stage.  

Stage 2: After stage 1 (earnings stage), participants filled out a personality traits 

questionnaire (Oliver and Srivastava 1999) (screen 8).  

Stage 3 (Exchange stage): Following stage 2, participants were supplied with the 

alternative object in the experiment (screen 9) – that is, if they had received a drink 

bottle in stage 1, they were then also given a bookmark, and if they had received a 

bookmark in stage 1, they were then also given a drink bottle. At this stage, the 

participants had both objects in their physical proximity; the computer interface 

displayed the images and the equal store price of the objects to facilitate comparison 
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(screens 10, 11). Finally, participants were asked to consider whether they would like to 

exchange their endowment with the alternative object (screen 12). After participants 

had entered their decisions privately, they kept the object they had chosen to take and 

the other object was taken away from them following their choices (screen 13). 

Stage 4: Lastly, participants answered a follow-up questionnaire that elicited personal 

information (i.e. their age and area of study, etc.)  

Treatments 

Two treatments were applied. In one treatment, decisions made in the laboratory were 

final, as in Knetsch’s (1989) study, whereas in the other treatment, decisions made in 

laboratory could be reversed within a 24-hour period following the sessions.  

 (a) Soft closure (S): All participants in a session were told that they would earn either a 

drink bottle or bookmark, but they were not told how the object was chosen for each 

session. The store price of the endowment and the alternative object were conveyed to 

participants (screen 10) before the exchange decision. This treatment provided a 

guarantee that the participants could exchange or return the object after the experiment 

(screen 11). The following was communicated on screen 11 (read aloud by the 

experimental staff):  

“In the following stage you will be asked whether you would like to exchange the drink 

bottle (bookmark) to get the bookmark (drink bottle). At the end of the experiment you 

will take away a drink bottle or bookmark based on the following decision. The 

instructions for today's experiment will be sent by email so you will have an opportunity to 

evaluate your decisions carefully after the experiment. In today's experiment you will have 

up to 24 hours after the experiment to decide whether you would like to change your 

exchange decision. 

Thus, this option will allow you to (i) get back the drink bottle (bookmark) if you exchange 

it to get the bookmark (drink bottle) in the following stage, or (ii) it will allow you to 

exchange the drink bottle (bookmark) to get a bookmark (drink bottle). A 

return/exchange voucher will be issued by email and you will be able to collect the object 

you want from the FEEL (same location as today) at a convenient time.”  
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After the participants made the exchange decision (screen 12), the following instruction 

appeared on screen 14: 

“Guaranteed return/exchange option: Before you start using the bookmark (drink bottle), 

you will have up to 24 hours (1 day) after the experiment to decide whether you want to 

keep the bookmark (drink bottle) or return it to the experimenter to get the drink bottle 

(bookmark). The bookmark (drink bottle) can be returned only if it is in unused 

(acceptable) condition. Please send an email to xxxxyyy@gmail.com if you choose 

to return your object. A voucher will be issued by email and you can select a convenient 

time to complete the return at FEEL (same location as today). Instructions from today's 

experiment will be emailed later for review.” 

The experimental instructions were emailed after the experiment to give participants 

the chance to review the procedures and tasks.  

(b) Hard closure (H): Treatment H was the same as treatment S, except that it did not 

offer a guaranteed exchange or return when participants faced the exchange decision; 

screens 11 and 14 (in treatment S) were missing in treatment H. Thus, participants 

were aware that their decision in the laboratory would be final and that it would 

determine their object earnings following the session. These conditions were similar to 

those in experiments that are based on the experimental design of Knetsch (1989), in 

the sense that the choices made by the participants during a session were final.  

The endowment (either the drink bottle or the bookmark) that accrued to participants 

from the earnings task was included as a treatment variable across treatments H and S. 

Treatment conditions corresponding to closure properties (H or S) and endowments 

were randomly chosen for sessions. Thus, participants were randomly assigned to 

treatments. Such randomization provides control against systematic differences across 

treatments (Houser 2008). The main experimental procedures applied across 

treatments are listed in Table 1. The experiment was conducted in two phases. The 

tasks and procedures in these phases were identical except that the participation fees in 

phase 1 and phase 2 were 5 Yuans and 10 Yuans respectively6. This difference in 

                                                           
6 One US dollar roughly equalled 6.4 Yuans on the days the experiment was conducted. 

The informal minimum wage rate in China varies with province and city. As per a 

mailto:xxxxyyy@gmail.com
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participation fee was unintentional and forced by the convention that had evolved at the 

venue of the experiment7.  

2.2 Rationale for Procedures 

As discussed earlier, controls were implemented against Type-3 and Type-4 

explanations of behaviour in exchange experiments. Therefore, no procedures were 

used that may have influenced expectations over final outcomes (which may be used to 

develop reference points) or that may have induced unintended experimenter demand 

effects. In addition, the literature was followed (Knetsch and Wong 2009; Engelmann 

and Hollard 2010), and controls were implemented against the kinds of misconceptions 

highlighted by Plott and Zeiler (2007) by adopting uniform procedures across 

treatments. By implementing such controls, the standard practice of randomly assigning 

participants to treatment conditions was sufficient to obtain a valid test of exchange 

asymmetry. 

Knetsch’s (1989) was the seminal experiment in which exchange asymmetry was 

observed and subsequently investigated by various scholars 8 . The following 

experimental procedures in this study’s experiment differed from Knetsch’s (1989) 

design in the following ways: 

1. We added an earnings task for conferring endowments. In previous laboratory 

experiments, the exact language used by experiments to confer ownership was often not 

reported (see Footnote 10, Plott and Zeiler 2007). If ownership is not conveyed 

(perceived) properly, then the test of whether preferences are independent of 

                                                                                                                                                                                     

business consulting report, “Understand China,” the average minimum wages in Xiamen 

and Beijing are roughly similar for skilled manufacturing (1947 and 2000 Yuans per 

month respectively). Wage estimates are listed at http://understand-

china.com/?page_id=678.  A rough estimate of the minimum wage for unskilled work 

(e.g. a store attendant) is about 5.5 Yuans per hour in Xiamen (1100 Yuans per month, 

25 working days and eight hours per day).  

7 The laboratory manager had raised the fee (prior to phase 2) to adjust for inflation and 

improve participation rates. 

8 Plott and Zeiler (2007) discussed important papers in the exchange experiment 

literature. These studies have retained the key features of Knetsch’s (1989) design.   

http://understand-china.com/?page_id=678
http://understand-china.com/?page_id=678
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endowments is not valid. As a result, experimenters have often emphasized ownership. 

Plott and Zeiler (2007) discussed the unintended consequences of language used to 

confer ownership in exchange experiments. For example, if the experimenter says, “X is 

yours. You own X. I am giving X to you,” this might cause the perception that the 

endowment is a gift from the experimenter. Similarly, if the experimenter says, “This 

object is yours. You own it. It belongs to you,” this might be misinterpreted as a signal 

that the endowment is more valuable than the alternative object. Thus, conferring 

endowments using only language may confound exchange behaviour9.  

An alternative to using language to confer ownership is inducing ownership following 

the completion of a task. The literature reveals that the language or the method used to 

confer ownership in exchange experiments is not uniform10. In the majority of these 

studies, the transfer of an endowment was either preceded or followed by the 

participant filling out a questionnaire (Knetsch 1989; Kahneman, Knetsch and Thaler 

1990; List 2003, 2004), or was described as an explicit award (earning) as 

compensation for participation in the experiment (Knetsch and Wong 2009). In this 

study’s experiment, implicit ownership upon successful completion of the task was 

emphasized. Screen 7 read, therefore: “Congratulations! You have earned the drink bottle 

(bookmark).” In addition, the process by which an endowment is conferred could create 

attachment to endowments and alter the nature of endowments: As Plott and Zeiler 

(2007: 1463) pointed out, “Such values reflect special attributes of the good created by 

the context, and might be consistent with some form of attachment theory, but are 

unrelated to loss aversion, a key property of endowment effect theory.” Such effects are 

consistent with previous literature, which has suggested that when participants earn 

objects following exemplary performance in a competition (quiz), they value the objects 

more than when they obtain such objects by chance (Loewenstein and Issacharoff 

1994). Such effects may have arisen due to the recognition of superior performance 

(compared to other participants) in a competitive situation in Loewenstein’s and 

                                                           
9 Note that ownership may not be established unambiguously despite its emphasis in 

language.  

10  Please see examples of these differences in the relevant journal articles in the 

appendix.  
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Issacharoff’s experiment, and may not apply to situations in which endowments are 

derived from simple tasks in which exemplary performance is not required. The earning 

task relevant to this experiment was more like a hurdle than a competition and, 

therefore, some of these effects may not have applied. Thus, the earnings task in this 

experiment unambiguously conferred ownership without creating misconceptions 

arising from the use of language11. In view of the fact that communicating with 

participants regarding the random selection of endowments could affect expectations 

about final outcomes (as explored in Knetsch and Wong 2009, Ericson and Fuster 2010, 

Abeler et al. 2011, and Heffetz and List 2011), or create attachment to endowments, 

how endowments were allocated to participants was not broached.12,13  

2. The objects were available for physical examination from the time they were 

introduced (screens 4 and 9, respectively) and were displayed on the computer 

interface (screen 10) until participants were asked to choose between them (screen 12). 

Bushong et al. (2010) showed that physical proximity to endowments could affect 

valuation decisions14. This experiment did not impose asymmetric physical proximity at 

the time of making exchange decisions, which thereby controlled the impact it may have 

had on choice. As a result of filling out the personality questionnaire after receiving 

endowments (screen 8), participants spent more time with endowments than they 

would have spent if they had not been required to fill out the questionnaire before the 

exchange stage. 

3. In this experiment, a key difference from most exchange experiments (e.g. 

Knetsch 1989; Plott and Zeiler 2007; List 2003, 2004; Engelmann and Hollard 2010) 

was that the exact store price of the objects (18 Yuans) was conveyed to participants. 

This was done in view of the critique mounted by Plott and Zeiler (2007) of procedures 

                                                           
11

 This experiment’s earnings task was similar in nature to participants being asked to 

complete a questionnaire after or before endowments were given to them. 

12 Our approach was similar to Knetsch and Wong’s (2009), in that they described the 

endowment as an earned object for showing up for the experiment.  

13 Even if such tasks alter the nature of endowments, as alleged by Plott and Zeiler 

(2007), they do not bias participant behaviour against exchange asymmetry.  

14 Kahneman (2011) also suggested that physical proximity to endowments (possession) 

could affect exchange decisions.  
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by which participants could derive signals of relative value of objects including from the 

language used to confer endowments, from asymmetric physical proximity to objects, or 

from public revelation of choices; however, conveying the exact price of objects 

controlled for such unintended interpretations15. This ensured that the consumption 

value of the objects, rather than their potential market price, was the primary 

determinant of valuation and exchange decisions16.  

4. The staff entered a code (known only to them) on the interface upon transferring 

the objects to participants (screens 4 and 9) or taking them away from participants 

(screen 13). This ensured that all participants had similar physical proximity to objects 

at the relevant stages of decision-making. The object not selected by a participant was 

taken away by the experimental staff (screen 13) and participants’ decisions remained 

private. The staff approached the participants and collected the objects in a large 

cardboard box.  

A Clean Test of Exchange Asymmetry 

In this experiment, both objects were physically proximate to participants at the time 

the participants made their decisions. This was different from the “full set of procedural 

controls” and “transactions costs test” treatments used by Plott and Zeiler (2007), in 

which the endowment was taken away from the participant at the time the participant 

made the exchange decision. Since this was done for both treatments, procedures were 

controlled against any misconception that may have arisen due to differences in 

participants’ physical proximity to objects. Thus, Type-1 explanations (as discussed in 

Section 1) were not relevant in explaining (potential) treatment differences.   

The key difference between treatments H and S was that the opportunity existed to 

reverse decisions made during the session in treatment S. Exercising the option to 

                                                           
15 Note that endowments were introduced before the alternative object. Thus, 

asymmetric physical access to objects could create such misconceptions.   

16. Most experiments do not reveal prices to eliminate the impact of prices on exchange 

and valuation decisions. However, in experiment 7 reported by Kahneman, Knetsch and 

Thaler 1990, price tags were not removed from mugs. Despite revealing prices, 

‘undertrading’ and ‘valuation disparity’ were reported in their experiment, which 

suggests that the impact of price revelation on exchange decisions is minimal. 
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reverse decisions in treatment S entailed nontrivial transactions costs, that is, the costs 

of sending emails and completing the exchange could reduce the effectiveness of the 

treatment. These costs were, however, equalized for both objects (endowments) across 

sessions. Thus, differences in transactions costs associated with altering decisions (after 

the experiment) did not bias choosing one object over the other (ex-ante). The soft-

closure environment in treatment S provided a comprehensive guarantee to reverse 

laboratory decisions. The guarantee, however, applied symmetrically to both objects 

and therefore did not bias decisions by sending unintended signals of relative value. 

Procedures did not affect expectations about final outcomes17. Thus, it is argued that the 

effect of the guarantee option was such that it left any unobserved expectations about 

                                                           
17 First, note that, at the time of writing this paper there is no definitive theory that 

prescribes the process of reference formulation. Therefore, unique identification of 

reference points is not possible. In the following, an unknown reference lottery (over 

final outcomes) is denoted for participant i  in treatment H as 

{ , ;1 , }H

i i iR bottle bookmark    such that i   is the probability of finally selecting the 

drink bottle and 1 i  is the probability of selecting the bookmark. Despite differences 

in closure conditions, the domain of expectations (over final outcomes) remains the 

same across treatments. It is not obvious from Koszegi and Rabin (2006) how the 

guaranteed return/exchange would impact the reference lottery (expectations). 

Assuming that it does, the following property of the guarantee option holds. Since: (a) 

the guaranteed return/exchange option in treatment S applies symmetrically to both 

objects; and (b) the costs of exercising the guarantee to reverse decisions are equal (for 

both objects) for a participant, the guarantee does not bias participants’ exchange 

decisions and expected final outcomes. Thus, even if the guarantee option in treatment S 

impacts the reference lottery, the net effect is such that it leaves the reference lottery 

unaltered for a participant. Thus, { , ;1 , }H S

i i i iR R bottle bookmark    . If a participant 

underestimates the costs of reversing his or her decisions, then the underestimation 

applies symmetrically to both objects, that is, there is no bias in choosing one object 

over the other. Thus, even in this scenario, the reference lottery over objects remains 

unchanged in treatment S. In Section 4, other possible effects of these procedures on 

expectations that may qualify claims made in this study are discussed.  
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final outcomes unchanged. Hence, Type-3 explanations (as discussed in Section 1) were 

not relevant for explaining (potential) treatment differences. 

3. Hypothesis and Results 

3.1 Main Hypothesis  

This study’s main conjecture revolves around the sensitivity of exchange asymmetry to 

closure conditions. Whether exchange asymmetry exists in treatment condition k (k = H, 

S) can be evaluated by testing for differences in final allocations over objects, 

conditional on endowments18. Let P (i | j, k) denote the proportion of participants who 

chose object i when they earned object j in treatment k (i, j = drink bottle, bookmark, k = 

H, S). Thus, our hypothesis to test for exchange asymmetry in treatment k can be stated 

as: 

0

A

H :P(bottle|bottle,k)=P(bottle|bookmark,k)

H :P(bottle|bottle,k)>P(bottle|bookmark,k)   

for k = H, S. 

The formulation of this test is consistent with similar tests of exchange asymmetry 

performed by Plott and Zeiler (2007), Knetsch and Wong (2009), and Engelmann and 

Hollard (2010). This test is immune against standalone preference bias, that is, if 

participants tended to prefer one object rather another across treatments, the test of 

exchange asymmetry would still be valid19. The alternative hypothesis states that in 

treatment k, the proportion of participants who kept the drink bottle when endowed 

with a drink bottle exceeds the proportion of participants who chose the drink bottle 

when endowed with a bookmark; the null hypothesis states that there are no 

differences in these proportions. 

                                                           
18 Thus, the test examines final allocations over objects (conditional on endowment) 

rather than rates of exchange of objects.  

19 A preference bias would tend to move P(bottle|bottle,k) and P(bottle|bookmark,k)in the 

same direction, and therefore the difference of proportions would remain unaffected 

due to this bias alone.  
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3.2 Results  

3.2.1 Participation 

There were 159 participants in phase 1 and 181 participants in phase 2. Phase 1 

comprised a total of eight sessions, and the number of participants in a session varied 

from 13 to 27. Phase 2 comprised a total of seven sessions, with the number of 

participants in a session varying from 13 to 32.  

All participants successfully completed the earnings task and expressed their barter 

exchange. The test for exchange asymmetry described in Section 3.1 is based on final 

selection of objects conditional on endowment. We believe that differences in 

participation fees across phases did not bias final selection of objects. The final selection 

of objects conditional on objects earned across phases 1 and 2 are reported in Table 2. 

The tests for differences in final selection of objects conditional on objects earned 

across phases 1 and 2 are reported in Table 2a and do not suggest any significant 

differences20. Thus, data can be pooled from phases 1 and 2 for the rest of the discussion. 

In the pooled data, there were 153 participants in treatment S and 187 participants in 

treatment H. 

3.2.2 Final Allocation of Objects 

(a) Treatment H: There was a total of 187 participants in treatment H, with 87 

participants earning a drink bottle following the earnings task. Of these, 55 participants 

kept the drink bottle (63.2%) and 32 participants exchanged their endowment to obtain 

the bookmark (36.8%). Similarly, 100 participants earned a bookmark following the 

earnings task. Of these, 58 participants kept the bookmark (58%) and 42 participants 

exchanged their endowment to obtain the drink bottle (42%). The difference of 21.2% 

in the proportions of participants keeping their endowment when they earned a drink 

bottle and those giving up the bookmark to obtain a drink bottle (when they earned a 

bookmark) is significant (
2 test p=0.004). Thus, exchange asymmetry is observed in 

treatment H, just like in other experiments with hard closure conditions.  

                                                           
20 The information in Table 2a is derived from Table 2 but presented differently to allow 

easy comparison of differences in the final selection of objects conditional on objects 

earned.   
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(b) Treatment S: There was a total of 153 participants in this treatment, in which 

laboratory decisions were reversible. 68 participants earned a drink bottle following the 

earnings task. Of these, 35 participants kept the drink bottle (51.4%) and 33 

participants exchanged their endowment to obtain the bookmark (48.6%). Similarly, 85 

participants earned a bookmark following the earnings task. Of these, 41 participants 

kept the bookmark (48.2%) and 44 participants exchanged their endowment to obtain 

the drink bottle (51.8%). There was one participant each in phases 1 and 2 who 

expressed a desire to exercise the guaranteed exchange/return option but did not 

exercise the guarantee21. Thus, there is no difference in the final allocation of objects 

and the allocation attained immediately following a session.  

The difference of 0.4% in the proportions of participants keeping their endowment 

when they earned a drink bottle and those giving up the bookmark to obtain a drink 

bottle (when they earned the bookmark) is not significant (
2 test , p=0.971). Thus, the 

final revealed preference for the bookmark over the drink bottle is roughly similar 

despite variation in endowments. Thus, virtually no exchange asymmetry is observed in 

treatment S.  

3.2.3 Probit Analysis 

To test whether an exchange asymmetry existed in treatment conditions, the following 

probit regression was run: Pr( ) ( )TakeBottle EndowBottle  where 

1 ,0TakeBottle if finally takes bottle otherwise and

1 ,0EndowBottle if endowed with bottle otherwise  

separately for treatments H and S. The results are reported in Table 3. 

------------------Table 3 here------------------------ 

The estimate for   is positive and significant in treatment H (0.54, p=0.004), whereas 

it is negative, small, and insignificant in treatment S (  0.007, p=0.97), which suggests 

                                                           
21 The relevant participant in phase 1 sent an email to staff but did not show up at the 

laboratory to complete the exchange. In phase 2, the relevant participant expressed a 

desire to exchange immediately after the session (while the staff members were 

processing payments for other participants) but did not wait to complete the 

transaction.  
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that the endowment matters in hard closure conditions but not in soft closure 

conditions.  

Next, to test whether treatment conditions affect exchange asymmetry, the we 

investigated whether there were any systematic differences in the tendency to retain 

the endowment of the drink bottle across treatments. To test for these differences, a 

probit regression was run for the pooled data over both treatments and included a 

dummy for treatment S and an interaction term EndowBottle.S, that is,  

Pr( ) ( . )s sTakeBottle S EndowBottle EndowBottle S        
, where S=1 for 

treatment S, 0 otherwise. The coefficient for S reflects the change in preferences for the 

drink bottle in treatment S and could be positive or negative. The estimated coefficient 

is positive but insignificant (0.246, p=0.185). The estimate for   is positive and highly 

significant (0.5395, p=0.004), which suggests that endowment mattered in treatment H 

but not in treatment S. If closure conditions affected choices in treatment S, then the 

estimate of the coefficient s  is expected to be negative.  The estimated coefficient is 

negative and significant (-0.5469;p=0.048), that is, participants endowed with the drink 

bottle were less likely to retain the drink bottle in treatment S than in treatment H. This 

is consistent with exchange asymmetry becoming less relevant under soft closure 

conditions. Most importantly, the estimate for s  is significant and negative, with a 

slightly larger absolute value than the estimate for coefficient  . Thus, under soft 

closure conditions, the exchange asymmetry is not only significantly smaller than under 

hard closure conditions, but has disappeared entirely.  

4. Discussion and Conclusion  

Results show that opportunities to reverse decisions in laboratory conditions could 

affect behaviour in exchange experiments. In this study, participants were reluctant to 

exchange endowments in treatment H, whereas virtually no exchange asymmetry was 

observed in treatment S. Our treatment conditions circumvented the criticisms of 

previous tests of exchange asymmetry in which asymmetry was not observed; hence, 

the differences in exchange asymmetry across treatments in our experiment could not 

be attributed to differences in prior exposure, experience levels, or unequal physical 

proximity (possession) at the time of exchange decisions.   
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What then explains the differences across treatments in this study? Few studies have 

explored the role of guarantees in the marketplace, with one such study by Andreoni 

(1996) focussing on the comparative performance of gift-exchange games with and 

without satisfaction being guaranteed. In his experiment: (i) two participants enacted a 

buyer-seller scenario in various treatments and transacted in money only; and (ii) in the 

satisfaction-guaranteed treatment, the amount of money passed by the first participant 

(buyer) was much higher than without such guarantee (treatment-trust game). Overall, 

the efficiency was found to be much higher with satisfaction guaranteed and with 

buyers (first movers) benefiting greatly. Andreoni (1996) argued that the guarantee 

interacted with preferences for equity and fairness across the treatments. This is not 

relevant for our experiment, in which it was communicated to participants that their 

earnings depended on their private decisions only; thus, the experiment was not 

presented as a game, and hence preferences for equity and fairness (as alleged in 

Andreoni 1996) cannot explain differences across treatments in this case.  

 

One potential explanation for treatment differences based on transactions costs is the 

following. In treatment S, participants could underestimate the transaction costs of 

reversing their decisions. Since their laboratory decision was interim, they may have 

selected either object in the hope that they could postpone expressing their final 

preferences up to when the 24 hours elapsed. Once they left the laboratory, they may 

have realized that exercising the guarantee to obtain the object that they preferred was 

costly in terms of time and effort. This could explain the preferences observed in 

treatment S. This explanation is, however, incomplete. First, participants in treatment S 

had participated in at least one experiment (including their participation in the current 

experiment), which involved expressing a willingness to participate in experiments 

using computers, and showing up for and completing the experiment that could last 

anywhere from 30 to 75 minutes. The instructions conveyed that that they were 

required to send an email and choose a convenient time to complete the exchange. It is 

therefore very unlikely that participants underestimated these costs given that they had 

previous experience of such engagement. Second, even if one assumes that 

underestimation of future transactions costs occurred, it is not plausible that 

participants would ignore their true preferences for objects while making exchange 

decisions in the session such that we would obtain a 50-50 split over objects. Thus, 



22 
 

underestimation of future transactions costs cannot explain the results obtained in 

treatment S. 

 

We believe that an expectations-based, reference-dependent model of preferences 

cannot explain the differences between treatments H and S. There are several features 

of the Koszegi-Rabin (2006) model of reference-dependent preferences that can help us 

identify possible differences across treatments. In their model, overall utility is derived 

from the following: (i) consumption utility derived from consuming objects; (ii) 

interpretation of outcomes as gains or losses, which is derived due to the difference 

between the reference point and realized consumption; and (iii) expectations of future 

outcomes that determine the reference points. We need to evaluate whether any of 

these elements got affected by the closure conditions which may explain the results.  We 

can rule out differences in consumption utility since objects used in the experiment 

were common and remained the same across treatments. One might erroneously argue 

that ownership was provisional in treatment S, whereas it was final in treatment H and, 

therefore, that outcomes were not interpreted as gains or losses in treatment S, and that 

this produced the differences across treatments. The procedures that were used to 

transfer the endowment to participants were the same across treatments. Once 

endowments had been conferred (screen 7), participants took away the objects based 

on their exchange decisions. Thus, it was the exchange decisions that were provisional 

in treatment S and not the ownership of endowments that was transferred upon 

completion of an earnings task. Note that differences in interpretations of outcomes as 

gains or losses could also have arisen due to differences in experience levels (as in List 

2003, 2004), but there were no systematic differences in experience across treatments 

in this experiment. Thus, differences across treatments cannot be attributed to 

differences in participants’ interpretation of outcomes. 

We have argued that treatment conditions did not bias participant decisions and 

expectations about final outcomes; thus, reference points were not altered across 

treatments. Despite our claims that procedures did not alter expectations systematically, 

might expectations affect the results? A possibility has been suggested along the 

following lines22: it is plausible that different cognitive processes are at work such that 

                                                           
22 An anonymous referee is credited for this observation.  
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expectations did not play a role in soft-closure conditions (since participants could 

defer thinking about expected outcomes until after the 24-hour period following the 

experiment), unlike in hard-closure conditions. In other words, participants could 

potentially expect to (finally) receive either object in soft-closure conditions and thus 

their exchange decisions in the laboratory were not affected by their endowments. This 

possibility cannot be entirely dismissed and would qualify our claims regarding 

differences in expectations induced by procedures. Without a suitable model for 

identification of reference points (Abeler et al. 2011), however, such claims cannot be 

evaluated. Thus, without a suitable model for identification of reference points, the 

existing elements of the prospect theory do not provide a convincing explanation for 

treatment differences.  

This study’s results are consistent with our hypothesis regarding the effects of 

anticipated regret on exchange decisions. Che (1996) argued that if buyers are 

uncertain about their preferences, return guarantees protect them against buyer’s 

remorse and insure them against ex-post loss. In this experiment, controls were 

exercised against the sources of uncertainty as suggested by Che (1996) by using 

common objects and providing as much information as possible regarding these objects. 

Despite these controls, other elements of uncertainty can influence decisions in 

exchange experiments; in fact, in their experiment, Engelmann and Hollard (2010) 

attributed differences in exchange asymmetry to differences in levels of trade 

uncertainty. The effects of anticipated regret have been documented in a variety of 

settings that involve uncertainty: in lotteries (Ritov 1996; Zeelenberg 1999) and 

laboratory first-price auctions (Ozbay et al. 2007). In this experiment, differences were 

produced across treatments because of the possibility that participants hedged 

themselves against anticipated regret in treatment H and not in treatment S. In 

treatment H, participants made an exchange only if their preference for the alternative 

object was sufficiently strong. In treatment S, participants were assured at the time of 

making their decisions that they could reverse their decisions if they so desired; this 

mitigated the prospect of enduring bad decisions in the future and did not influence 

exchange decisions made in the laboratory. We believe that this is the most convincing 

explanation for treatment differences in this experiment.  
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Results of this study suggest that experiential learning (as explored in List 2003, 2004; 

Engelmann and Hollard 2010) is not a necessary condition to attain outcomes closer to 

those predicted by neoclassical theory. Thus, by merely offering opportunities to 

reverse laboratory decisions, exchange asymmetry virtually disappeared, which 

suggests that behaviour could come closer to the predictions of neoclassical theory with 

alternative procedures, even for inexperienced participants. Hence, results offer 

additional insights for reconciling the divergent findings in the laboratory and the field 

(as in List 2003, 2004) – that is, in a well-functioning marketplace, limited participation 

of non-dealers in the marketplace could limit their ability to re-enter the marketplace 

and shrink their opportunities to cancel the effect of previous transactions, whereas 

experienced dealers, who may have a more committed presence in the marketplace, 

would have greater opportunities to cancel the effects of previous transactions. In view 

of these differences in access to the marketplace, the observed differences in List (2003, 

2004), however, cannot be attributed entirely to the direct effect of experience on 

preferences.  

Finally, results of this study support Plott and Zeiler’s (2007) view that exchange 

asymmetry is sensitive to the experimental design in these experiments. The 

explanation of treatment differences in this experiment is, however, entirely different 

from any of the explanations previously known. Results of this study, nevertheless, 

underscore the importance of careful design for testing theories in laboratory 

experiments.  
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[Anticipated Regret or Endowment effect? A Reconsideration of Exchange 

Asymmetry in Laboratory Experiments], Supplementary material 

[Appendix] [2]. 

 

Appendix 

We cite the text from some journal articles to highlight differences in language and 

procedures that have been used to create endowments.  

For example,  

-“In one class, 76 participants were given a coffee mug and were then asked to complete a 

short questionnaire. The 87 participants in the second group were offered an opportunity 

to make the opposite trade of giving up a candy bar, which had been given to them 

initially” (Knetsch 1989, p. 1278). 

-“All students in one class were given a coffee mug at the beginning of the session as 

compensation for completing a short questionnaire” (Kahneman, Knetsch, and Thaler 

1990, p. 1341). 

-“If the individual agreed, I briefly explained that in return for completing the survey the 

subject would receive good A (or good B), where good A (good B) was the Ripken ticket 

stub (Ryan certificate). After physically giving the subject either good A or B, the subject 

proceeded to fill out the survey,” and “I should note that the same careful design 

parameters were used in this experiment as used above: i) subjects received the good as 

payment for completing the survey, and had the good in their possession while filling out 

the survey” (List 2003, pp. 45, 52; see a similar procedure in List 2004). 

-“For taking part in this exercise, each of you has earned a mug [pen] which is yours to 

take home with you. In other words, you now own a mug [pen] which you can collect at the 

end of this exercise to take with you” (Knetsch and Wong 2009, p. 410). 

-“In each trading round, the participants were randomly endowed with one of two 

different goods,” and, “after the third trading round, participants were given an additional 

good as compensation while filling out a survey….The extent of trade at this last stage then 

serves to test for any exchange asymmetry” (Engelmann and Hollard, 2010, Section II).  
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[Anticipated Regret or Endowment effect? A Reconsideration of Exchange 

Asymmetry in Laboratory Experiments], Supplementary material 

[Tables] [3]. 

 

Abstract:  This is the list of tables which describe experimental features and results. 

Table 1: Experimental features  

 Soft-closure 

treatment (S) 

Benchmark: hard- 

closure treatment 

(H) 

A. Entitlement (earned through  

an earnings task)  

(subjects not told how 

entitlement was selected) 

Randomly selected 

for session 

 

Randomly selected 

for session 

B. Evaluation of entitlement 

(object transferred before 

earnings task) 

Yes Yes 

C. Personality traits 

questionnaire before exchange 

stage 

Yes  Yes  

D. Evaluation of alternate 

object (physical access and 

screen images) 

Yes Yes 

E. Store price known (at the 

time of exchange decision) 

Yes Yes 

F. Both objects in possession  

(at the time of exchange 

decision) 

Yes  Yes 

G. Object not-selected taken 

away from the participant  

Yes Yes  

F.  Guaranteed return/exchange 

(Treatment) 

Yes No 
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Table 2: Experimental results 

 Phase 1 Phase 2 

Earned Final selection Treatment S Treatment H Treatment S Treatment H 

 

Drinks bottle 

Drinks bottle 22 27 13 28 

Bookmark 18 13 15 19 

Total (40) (40) (28) (47) 

 

Bookmark 

Drinks bottle 20 17 24 25 

Bookmark 20 22 21 36 

Total (40) (39) (45) (61) 

Pooled data: final selection 

Earned Final selection Treatment S Treatment H 

 

Drinks bottle 

Drinks bottle 35 (51.4%) 55 (63.2%) 

Bookmark 33  32 

Total (68) (87) 

 

Bookmark 

Drinks bottle 44 (51.8%) 42 (42%) 

Bookmark 41 58 

Total (85) (100) 

Difference  

(Final selection: drinks bottle) 

0.4% 21.2% 

valuep ( 
2 test for the main hypothesis) 

0.971
 

0.004 

Note: (1) The participation fee was 5 Yuans in phase 1 and 10 Yuans in phase 2.  
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Table 2a: Final selection of objects across phases 1 and 2 

A. Earned object: drinks bottle 

Earned Final selection Treatment S Treatment H 

 

Drinks bottle 

(Phase 1) 

Drinks bottle 22 27 

Bookmark 18 13 

Total (40) (28) 

 

Drinks bottle 

(Phase 2) 

Drinks bottle 13 28 

Bookmark 15 19 

Total (28) (47) 

Difference  

(Final selection: drinks bottle) 

9% 8% 

valuep ( 
2 test for differences) 

0.83 0.44 

B. Earned object: bookmark 

Earned Final selection Treatment S Treatment H 

 

Bookmark 

(Phase 1) 

Drinks bottle 20 17 

Bookmark 20 22 

Total (40) (39) 

 

Bookmark 

(Phase 2) 

Drinks bottle 24 25 

Bookmark 21 36 

Total (45) (61) 

Difference  

(Final selection: drinks bottle) 

3% 2.6% 

valuep ( 
2 test for differences) 

0.75 0.797 

Note: (i) The contents of this table are derived from Table 2; the presentation is altered to separate comparison of final 

selections based on objects earned across phases. 
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Table 3: Probit regressions for the event that the participant’s final earning is a 

drinks bottle 

 

 Treatment S 
(n=153) 

Treatment H 
(n=187) 

Pooled  

(n=340) 

 Coeff p-value Coeff p-value Coeff p-value 

 

S  - 

 

- - - 0.2461 

(0.1858) 

 

0.185 

EndowBottle  -0.007 

(0.2046) 

0.971 0.5395 

(0.1869) 

0.004** 0.5395 

(0.1867) 

 

0.004*** 

.EndowBottle S  - - 

 

- - 

 

-0.5469 

(0.2767) 

 

0.048** 

Constant 0.044 

(0.1364) 

0.746 -0.201 

(0.1266) 

0.011** -0.2018 

(0.1264) 

 

0.11 

Note: Robust standard errors in brackets. 
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[Anticipated Regret or Endowment effect? A Reconsideration of Exchange 

Asymmetry in Laboratory Experiments], Supplementary material 

[Experimental Instructions (Images)]  

 

Abstract: These are images from the computer interface which convey the experimental 

instructions. A sample set for treatment S (in phase 1) is enclosed. The corresponding set for 

treatment H is obtained by removing screens 11 and 14 for treatment S. 
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