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Abstract 
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1. Introduction  

 

Whether preferences are independent of entitlements has received vigorous 

attention in recent years (Knetsch 1989; Tversky and Kahneman 1991; 

Kahneman, Knetsch, and Thaler 1990; Benartzi and Thaler 1995, List 2003, 

2004, Plott and Zeiler 2005, 2007, 2011; Isoni, Loomes and Sugden 2011 and 

others). This skepticism was triggered by laboratory experiments which 

reported that undergraduate students exchanged their entitlements less 

frequently for similar objects of roughly equal value (Knetsch 1989; 

Kahneman, Knetsch, and Thaler 1990).  This was interpreted as evidence in 

favour of psychological influences on exchange behavior broadly known as 

―endowment effect‖. With such preferences, people interpret giving up their 

entitlements as ―losses‖ as compared to scenarios where they do not own these 

objects. Since individuals are averse to losses, this results in a greater 

reluctance to exchange entitlements for similar objects.  

While numerous studies have since replicated these findings, some have 

shown that ―endowment effect‖ is not robust in alternate environments. List 

(2003, 2004) studied the role of experience on exchange behavior in field, 

Engelmann and Hollard (2010) studied the role of induced experience on 

exchange behaviour in laboratory conditions and Plott and Zeiler (2005, 2007 

and 2011) have explored the role of experimental procedures on valuation and 

exchange behavior.
 

Their findings suggest that differences in valuation 

resulting from ownership could become weaker or disappear as (i) more 

experience is accumulated in field or (ii) with greater familiarity with 

experimental procedures employed in the laboratory.  

With such divergent findings, the growing body of literature that studies this 

effect continues to be interpreted differently. The ―reference-dependent‖ 

(behavioralist) interpretation reconciles the absence of the effect in alternate 

environments by invoking the role of expectations; according to this 
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interpretation in environments where the effect is not observed, the conditions 

and controls may ―have successfully decoupled subjects’ expectations from 

their initial ownership status” and created a dichotomy between the perceived 

reference states (against which gains and losses are evaluated) and the status 

quo endowments” (Rabin 2006).   

On the other hand, the main competing interpretation views studies that 

support ―endowment effect‖ as anomalous. According to this view, 

neoclassical model still provides a good approximation of preferences since 

observed behaviour could arise from the inadequacies of experimental 

procedures. Believers of this interpretation argue that incomplete information, 

unfamiliar procedures, context and other factors likely affect valuation of 

underlying objects in these experiments. They invoke findings which suggest 

that preferences over objects are sensitive to seemingly innocuous 

experimental procedures like how entitlements are assigned to participants,  

whether participants view entitlements as gifts, physical proximity at the time 

of selecting objects and expression of choices (public or private) etc. (Plott 

and Zeiler 2007). Another interpretation takes a middle ground and views 

these alternate theories as relevant to different circumstances. For example, 

List (2003, 2004) argues that in certain environments accumulation of 

experience directly affects preferences which manifests in different behaviour. 

A reconciliation of these alternate views is extremely challenging since 

alternate procedures and environments do not control for expectations which 

may influence behavior. Without these controls, more general ―reference-

dependent‖ models can explain the divergent findings (Koszegi and Rabin 

2006). In this paper we provide a simple fix to this problem i.e. we provide a 

test of ―endowment effect‖ that controls for expectations.  We study the effect 

of ex-post opportunities to alter decisions on ex-ante behaviour. If participant 

behaviour in experiments is confounded by incomplete information, 

unfamiliar procedures, context and other factors then such opportunities could 
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alleviate the apprehension associated with decision making and weaken the 

psychological influences on behaviour in laboratory conditions. Thus, we 

extend the insights from the literature which suggests that endowment effect 

could weaken due to greater familiarity with the trading task, experimental 

procedures and/or more experience in field environment. If these effects are 

significant, does an environment that provides control against potential 

mistakes due to unfamiliar task, procedures and/or lack of experience or ex-

post learning weaken the psychological influences on exchange behavior in 

laboratory? The benchmark environment which reports ―endowment effect‖ is 

devoid of such opportunities (Knetsch 1989 and others). In this paper we study 

differences in behaviour with and without such ex-post opportunities. 

In our experiment, we replicate the barter exchange in laboratory conditions 

similar to Knetsch (1989). The objects in our experiment –drinks bottle or 

bookmark, have an equal store price and participants could earn an object 

based on their performance in a simple earnings task and thereafter are given 

an opportunity to exchange it with the alternate object (bookmark or drinks 

bottle) of equal value. There are a total of 159 participants in our experiment; 

(a) 79 participants in the benchmark treatment made exchange decisions in the 

lab which are final just like in benchmark conditions (hard closure) (Knetsch 

1989; Kahneman, Knetsch, and Thaler 1990) and (b) in another treatment, 80 

participants were given an extended opportunity to reconsider the exchange 

decision made in the lab such that the decisions in the lab are reversible (soft 

closure).
 1

 Thus, the treatment differs from the benchmark since it offers an 

extended period to reverse the decisions taken in the lab. We argue that the 

soft closure environment provides a comprehensive guarantee against potential 

―mistakes‖ due to unfamiliar task, procedures and/or lack of experience or ex-

                                                           
1
 Thus, it allows a participant to exchange the object if he/she did not 

exchange in the lab or reverse his/her exchange decision in the lab. Other 

procedures remain similar across treatments. 
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post learning but does not alter expectations over final outcomes. Thus, 

procedures in our experiment allow us to circumvent the critique that 

differences could arise due to altered expectations. This provides a clean test 

of the ―endowment effect‖ in laboratory conditions.  

Our results suggest that differences in revealed preferences over objects 

(conditional on entitlements) in the soft closure treatment are not significant 

whereas such differences are significant in the hard closure treatment. Thus, 

―endowment effect‖ is not observed in soft closure conditions. The results 

support previous findings in List (2003, 2004), Engelman and Hollard (2010) 

and Plott and Zeiler (2005, 2007 and 2011) and Isoni, Loomes and Sugden 

(2011).  

The primary implications of our results pertain to the appropriate 

interpretation of experiments that have been used to demonstrate ―endowment 

effect‖ in laboratory conditions. Our results support the view taken by Plott 

and Zeiler (2005, 2007) which suggests that (i) the effect arises from the 

inadequacies of the laboratory procedures in benchmark environments and (ii) 

neoclassical approximation of human behavior is still valid. Along the lines of 

Plott and Zeiler (2005, 2007 and 2011) that already highlighted the need for a 

better alternative to explain behaviour which is often interpreted as 

―endowment effect‖, our results suggest that a serious effort to understand the 

misconceptions arising from experimental procedures is required. Our results 

also suggest that in simple laboratory settings behavior could come closer to 

the predictions of neoclassical theory even for inexperienced participants. If 

the benchmark behavior in laboratory conditions is anomalous, the weakening 

of the ―endowment effect‖ in field is even more plausible as suggested in List 

(2003, 2004). The lessons are relevant for policymakers engaged in cost-

benefit analysis and other welfare considerations. 

The other implications pertain to the external validity of laboratory 

experiments with hard closure properties. Closure properties add to the list of 
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factors like differences in experience, moral considerations, presence of 

participants and/or experimenters, scrutiny, weak incentives (Harrison 1989), 

(social) context, subject pool, differences in stakes (e.g., Harrison and List, 

2004; Karlan, 2005; Levitt and List, 2007a, 2007b, Andersen et al. 2011) and 

the nature of traded commodities (Lange and Ratan 2010) that could 

potentially have implications for external validity of laboratory findings. The 

results suggest that imparting soft closure in laboratory conditions could 

impart field-like features and possibly weaken some of these confounds for a 

certain class of laboratory experiments.  

We shall describe our experiment in section 2, present the results in section 3, 

and discuss the results and conclude in section 4.  

2. The Experiment 

Two treatments were conducted with students recruited from various 

undergraduate and master‘s level courses at Xiamen University. These 

students responded to request for participation from a pool of 1400 students 

registered for experiments at Finance and Economics Experimental Laboratory 

(FEEL) at Xiamen University. In both treatments- S (soft closure) and H  

(hard closure), instructions on the computer interface conveyed that the 

experiment involved (i) an earnings task, (ii) answering a survey questionnaire, 

(iii) making decisions such that the final earnings of participants is determined 

by their decisions only (rather than the decisions of other participants in the 

lab) and (iv) were asked not to communicate with each other during the 

experiment. The screen images for the entire experiment are enclosed in the 

appendix. 

The sequence of events across both these treatments was the following: (i) 

participants entered the lab and were seated randomly on computer terminals, 

the login slips for the experiment were randomly picked by participants from a 

stack which they used to log on to an interface (ii) participants received a 
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show-up fee of 5 Yuans
2
 and initial instructions for the experiment were read 

out by the staff (screen 1-3). Thereupon, participants were asked to perform a 

simple earnings task; the entitlement (drinks bottle or bookmark) was placed 

on their terminals and shown on the interface before the earnings task began 

(screen 4). The task was to count the number of zeros in a series of numbers 

made up of ―zeros‖ and ―ones‖. The entire task was to count 15 rows of such 

series of numbers in a table that would yield entitlements- drinks bottle or 

bookmark embossed with Xiamen University logos (screen 4-7). The 

computer evaluated the correct responses and highlighted the rows for which 

the responses were not correct. Three attempts were provided to complete the 

task successfully. After correct responses were entered the interface allowed 

the participants to proceed to the next stage. All participants in the experiment 

successfully completed the ―earnings task‖. Both entitlements (objects) were 

purchased from the University bookshop and each had the store price of 18 

Yuans; (iii) participants filled a personality questionnaire following the 

earnings task (screen 8). 
3

 After the earnings task was completed and 

entitlements had been transferred, (iv) participants were supplied the alternate 

object in the experiment (screen 9); at this stage the participants had both 

objects in their possession and store price of the objects was conveyed to 

facilitate comparison (screen 10, 11) and finally (iv) participants were asked to 

consider whether they would like to exchange their entitlement with the 

alternate object or not. This would determine their ―object‖ earnings from the 

                                                           
2
 1 US Dollar roughly equals 6.398 Yuans on the days the experiment was 

conducted. The minimum wage rate in China varies with province and city. A 

rough estimate of the minimum wage is about 5.5 Yuans per hour assuming 

that minimum wage for Xiamen is as much as Beijing (1100 Yuan per month, 

25 working days and 8 hours per day).  

3
 This was intended to provide a separation of the subsequent tasks from the 

earning stage. 
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experimental session (screen 12).  Participants kept the object they had chosen 

to take at the end of a session and the other object was taken away from them 

following their choices (screen 13). 

The following experimental procedures for the treatments S and H  are 

similar though these are slightly different from the benchmark laboratory 

environment (Knetsch 1989): 

1. An earnings stage for entitlements: The entitlement was placed on the 

computer terminals before the earnings task began and ownership was 

emphasized upon successful completion of the earnings task (screen 7); this 

controls against ―house money effects‖ on behaviour (Kahneman, Knetsch and 

Thaler 1990) and possibly weakens the perception of the entitlement as a ―gift‖ 

by the experimenter (Plott and Zeiler 2007).  

2. The objects are displayed on the computer interface and are available 

for physical examination from the time they are introduced (screen 4 and 9) 

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

3. The exact store price of the objects (18 Yuans) is conveyed to 

participants. This ensures that the consumption value of the objects is a 

primary determinant of valuation and exchange decisions rather than potential 

market price. 

4. The participants select among the objects while they are both 

physically available for evaluation.  

5.  The object not selected by the participant is taken away by the 

experimental staff (screen 13) and decisions of participants remain private. 

The staff approached the participants and collected these objects in a large 

cardboard box.  

6. The staff entered a code on these screens (known only to them) upon 

transferring the objects (screen 4 and 9) or taking them away (screen 13) from 

participants. This ensured that all participants had the desired physical 

proximity with objects at the relevant stages of decision making. 
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These procedures are chosen such that potential confounds arising from 

perceived notions of entitlement, transactions costs and physical (proximity) 

access to objects and privacy of decisions, are minimized and remain similar 

across treatments such that they did not influence the exchange decisions, as 

discussed in Plott and Zeiler (2007). Note that (i) both objects were in physical 

proximity in our experiment at the time of making decisions. This feature is 

different from the ―full set of procedural controls‖ and ―transactions costs test‖ 

treatments in Plott and Zeiler (2007) where the entitlement is taken away from 

the participant at the time of making exchange decision. Bushong et al (2010) 

showed that physical proximity to entitlements could affect valuation 

decisions. In light of these results, our motivation was to provide full 

information and facilitate satisfactory evaluation at the time of making 

decisions. And (ii) although in treatment S  the guarantee to return/exchange 

entails nontrivial transactions costs i.e. the costs of sending emails and 

completing the exchange, these costs are equalized for both objects 

(entitlements) across sessions. Thus, transactions costs for altering decisions 

(after the experiment) do not bias choosing one object over the other.   

2.1 Soft Closure treatment ( S ) 

The 80 participants taking part in this treatment did so in 4 sessions ranging 

from 13 to 28 participants. The treatment S  (soft closure) is designed to test 

the hypothesis regarding weakened psychological influences where 

transactions are reversible in laboratory settings. The ―guaranteed 

exchange/return option‖ in treatment S  is intended to offer a safeguard to 

participants against potential mistakes that could stem from (a) unfamiliar 

exchange tasks, experimental procedures, inexperience and/or (b) uncertain 

consumption utility of the objects at the time of making exchange decision.
4
  

                                                           
4
 In that sense, the ―guaranteed exchange/return option‖offers control against 

potential ―value uncertainty‖ and ―trade uncertainty‖ (as discussed in 

Engelmann and Hollard 2010) 
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All participants in a session were told that they would earn either a drinks 

bottle or a bookmark without conveying how the object was chosen for each 

session. The store price of the entitlement and the alternate object was 

conveyed to participants (screen 10) before the exchange decision. This 

treatment provided a guarantee such that participants could exchange/return 

the object after the experiment (screen 11): 

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

the Drinks bottle (Bookmark) to get the Bookmark (Drinks bottle). At the end 

of the experiment you will take away a Drinks-drinks 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 Drinks bottle (Bookmark) if 

you exchange it to get the Bookmark (Drinks bottle) in the following stage, or 

(ii) it will allow you to exchange the Drinks bottle (Bookmark) to get 

Bookmark (Drinks 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.”  

After the participants made the exchange decision, the following instruction 

appeared on screen 14: 

“Guaranteed Return/Exchange Option: Before you start using the Bookmark 

(Drinks bottle), you will have up to 24 hours (1 day) after the experiment to 

decide whether you want to keep the Bookmark (Drinks bottle) or return it to 

the experimenter to get the Drinks bottle (Bookmark). The Bookmark (Drinks 

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 

mailto:xxxxyyy@gmail.com
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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 allow 

participants to review the experimental procedures and tasks. 

2.2 Benchmark Treatment –Hard Closure ( H ) 

The 79 participants taking part in this treatment did so in 4 sessions ranging 

from 17 to 23 participants. The benchmark treatment H  is the same as the 

treatment S , except that it does not offer a ―guaranteed exchange/return‖ 

when participants face the exchange decision; the extra information regarding 

the guarantee on screen 11 in treatment S  is not shown and there is no 

counterpart of screen 14 in treatment H . Thus, participants were aware that 

their decision in the lab would be ―final‖ and determine their ―object‖ earnings 

following the session.  

The entitlement (drinks bottle or bookmark) that accrued to participants from 

the earnings task was included as a treatment variable across treatments. 

Treatments conditions corresponding to closure properties ( H or S ) and 

entitlements were randomly assigned to sessions such that participants were 

randomized across treatments. Such randomization provides sufficient grounds 

to rule out systematic differences across treatments in controlled laboratory 

settings (Houser 2008). The main features of the experimental procedures 

across treatments are listed in Table 1. Several features of the experimental 

procedures across treatments could possibly have strengthened the 

―attachment‖ to earned objects: (a) entitlements were ―earned‖ rather than 

disbursed randomly to minimize potential ―house money effects‖ and thus 

equalized the (domain of) expectations over final outcomes as discussed in 

Knetsch and Wong (2009), (b) entitlements were shown and transferred to 

participants before the earnings task began , (c) participants filled a 
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―personality traits‖ questionnaire (Oliver and Srivastava 1999) after they 

earned the entitlement; thus participants spent more time with earned 

entitlements and (d) when the participants faced the exchange decision the 

instruction on the interface conveyed that the ―experimenter will take away the 

object if it was not chosen by the participant‖ (screen 12); thus if losses are 

felt only if they are perceived to be imminent then ―attachment‖ to 

entitlements (which produce endowment effect) could be stronger. These 

procedures provide a particularly strong test of the ―endowment effect.‖ 

Besides differences in closure properties our procedures are not intended to 

alter the expectations over final outcomes and therefore do not affect the 

―attachment‖ to entitlements (endowment effect) to produce differences in 

behavior. This ensures that the domain of potential references states (over final 

outcomes) remains the same ex-ante. Thus, differences in participant behavior 

as explored in Knetsch and Wong (2009), Ericson and Fuster (2010), Abeler et 

al. (2011) and Heffetz and List (2011) are not relevant across treatments. This 

allows us to circumvent the critique that differences in behavior arise due to 

altered expectations. This is discussed further in section 4. 

3. Hypothesis and Results 

3.1 Main Hypothesis  

The main hypothesis about the effect of closure conditions on endowment 

effect can be tested by studying (ex-ante) preferences over objects as revealed 

during the experimental session. Our hypothesis tests whether an endowment 

effect exists in various closure conditions: Let ( | , )P i j k denote the proportion 

of participants who choose object ― i ‖ when they earned object ― j ‖ in 

treatment ― k ‖ ( , , , ,i j Bottle Bookmark k H S  ). Then our hypothesis to test 

for the endowment effect 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
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for ,k H S . 

The null hypothesis states that there is no endowment effect and the alternative 

hypothesis suggests that a greater proportion of participants keep the drinks 

bottle when endowed with a drinks bottle (endowment effect). Our test is 

consistent with Plott and Zeiler (2007), Knetsch and Wong (2009) and 

Engelman and Hollard (2010). The results are listed in Table 2.  

----------------Table 2 here------------------- 

As described in Table 2, (a) in treatment S  when the entitlement was a drinks  

bottle exactly 45% of the participants exchanged the drinks bottle for 

bookmark; and 50% participants kept the bookmark when the entitlement was 

a bookmark.  The difference of 5% in the proportions of participants keeping 

their entitlement when they earned a bookmark and those giving up the drinks 

bottle to obtain a bookmark (when they earned the drinks bottle) is not 

significant ( 0.6543p  ). The preference over objects revealed in experimental 

session is roughly similar despite variation in entitlements.
5
 This suggests that 

endowment effect is not significant in treatment S . 

(b) In treatment H  when the entitlement was a drinks bottle exactly 32.5% of 

the participants exchanged the drinks bottle for bookmark; and roughly 56.4% 

participants kept the bookmark when the entitlement was a bookmark.  The 

difference of 23.9% in the proportions of participants keeping their entitlement 

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

bookmark (when they earned a drinks bottle) is significant ( 0.0324p  ). The 

                                                           
5
 Only 1 student expressed a willingness to reverse his laboratory decision 

following the experiment but did not show up to exchange the object he had 

selected during the experiment. Thus final revealed preference over objects for 

participants is the same as preferences revealed during the experimental 

session in treatment S . 
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final (revealed) preference over objects suggests that the endowment effect is 

significant in benchmark treatment H , just like in typical benchmark 

experiments (Knetsch 1989). 

3.2 Uncontrolled Biases and Robustness check  

In our experiment systematic biases are minimized by randomly assigning 

subjects to treatments. However, uncontrolled biases may arise. The following 

types of biases can influence behaviour across treatments S and H : the first 

type of biases can alter preferences such that one object becomes more 

preferred across treatments (preference bias). The other type of biases can 

influence propensities to exchange the entitlements such that participants 

choose the object other than their entitlements (exchange bias). Or some 

combination of these biases (mixed biases) can influence participant behaviour 

across treatments.  It is important to establish that our results are robust against 

these biases. Note that our hypothesis is immune against standalone 

preference bias i.e. if participants tend to prefer one object over other across 

treatments
6
 our test of the endowment effect would still be valid.

7
  

The appropriate tests and results for the remaining discussion in this section 

are listed in Table 3.  

(a) If there was a standalone exchange bias across treatments then the 

proportion of participants that exchange their entitlements in treatment S and 

                                                           
6
 For example, such bias can arise if males are females have different 

preferences over objects and their composition varies across treatments. 

7
 A preference bias would tend to move ( | )P bottle bottle  and 

( | )P bottle bookmark in the same direction and therefore their difference 

would remain unaffected due to this bias alone. In fact, the data shows that 

participants seem to prefer the ―bottle‖ more in treatment H (irrespective of 

their entitlements). 
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H would differ (irrespective of their entitlements). 
8

 The proportions of 

participants who exchange their entitlements in S and H are 47.5% and 55.69% 

respectively.  

The following hypothesis tests whether this difference is significant across S

and H  (Test 2 in Table 3) i.e., 

0 : ( | , ) ( | , )

( | , ) ( | , )

H P bookmark bottle S P bottle bookmark S

P bookmark bottle H P bottle bookmark H



 
  

As expected, Fisher‘s exact test cannot reject the 0H that the proportion of 

participants who exchange their entitlements in S and H are significant at 10% 

level (two-tailed, 0.3424p  and for a 
2 test 0.3011p  ). We then test 

whether the proportion of participants that exchange their entitlements in 

treatment S and H differ conditional on their entitlements. The proportion of 

participants who exchanged their entitlements conditional on earning drinks 

bottle in S and  H  are 45% and 32.5% respectively. (Test 2 in Table 3): 

Fisher‘s exact test can‘t reject the 0H  that there is no difference in exchange 

decisions conditional on earning drinks bottle across S and H (one tailed:

0.3588p  ; for 
2 test 0.2512p  ). The proportion of participants who 

exchanged their entitlements conditional on earning bookmarks in S and  H  

are 50% and 56.4% respectively. (Test 3 in Table 3): Fisher‘s exact test can‘t 

reject the 0H  that there is no difference in exchange decisions conditional on 

earning bookmarks across S and H (one tailed, 0.7870p  ; for 
2 test

0.5681p  ). We can thus rule out any systematic differences in exchange 

behavior across treatments that would affect our conclusions regarding the 

―endowment effect‖. 

                                                           
8
 For example, this bias could cause participants to exchange more in soft 

closure conditions irrespective of their entitlements.  
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(b) If there was a systematic mixed bias that affects behaviour across 

treatments the final revealed preferences over objects can vary. For example, 

if a mixed bias is a combination of preference over drinks bottle (drinks bottle 

becomes more preferred) and exchange bias then ( | )P bottle bookmark would 

unambiguously increase in the treatment where drinks bottle becomes more 

preferred. Alternatively if a mixed bias consists of preference over bookmark 

(bookmark becomes more preferred) and exchange bias then 

( | )P bookmark bottle would unambiguously increase in the treatment in which 

the bookmark becomes more preferred. Previous tests suggest that neither of 

these biases is significant.
9
 Thus, we can rule out any significant mixed biases 

that affect the behaviour of participants in our experiment.  

3.3 Other experiments with Hard closure properties 

Besides other replications of the benchmark experiments, Plott and Zeiler 

(2007) study exchange behavior in hard closure conditions. In their 

experiment: mugs and pens that are roughly of equal value are used in the 

experiment. All treatments have hard closure (Page 1458, Table 1) but differ 

in terms of whether (i) the entitlement was in physical possession at the time 

of making decisions, (ii) the entitlement was preselected for sessions or 

randomly assigned to the participants during the session, (iii) ownership was 

emphasized or not and (iv) how choices were made-by public show of hands 

or using forms privately.  The ―endowment effect‖ is reported in the following 

treatments: ―standard procedures‖, ―transaction costs test‖ and ―baseline 

procedures‖ (henceforth group A). Whereas, in treatments: ―full procedural 

controls‖ and ―loss emphasis test‖ (henceforth group B), ―endowment effect‖ 

                                                           
9
 Test 3 in Table 3 suggests that the difference in the proportion of participants 

who choose a bottle when they earned a bookmark across treatments is 

insignificant. And similarly, Test 2 in Table 3 suggests that the difference in 

the proportion of participants who choose a bookmark when they earned a 

bottle across treatments is insignificant. 
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is not observed. In group A treatments, the experimenter preselected the 

entitlement assigned to participants in a session, while the entitlements are 

randomly assigned in the group B treatments which may have altered the 

expectations of participants over final outcomes. We therefore argue that 

results in group A treatments are comparable to results in our experiment 

despite subtle differences in procedures. In our experiment the procedures are 

similar except that, (i) the (equal) store price of the objects: drinks bottles and 

bookmarks, is conveyed to participants, (ii) objects are earned thru an earnings 

task, (iii) the endowed object and the alternate object were in possession of 

participants at the time of exchange decision and (iv) subjects made exchange 

decisions privately using the computer interface. In Plott and Zeiler (2007) 

there is general preference for mugs and results for individual treatments are 

described in Table 1, page 1458. We pool the data in group A treatments to 

summarize overall behavior. Of the 161 participants who were endowed with 

mugs, 126 kept the mugs and of the 165 participants who were endowed with 

pens 74 exchanged them to obtain pens. Thus, (a) 78.2% participants who 

were endowed with mugs kept their mugs and (b) 44.8% of pen owners chose 

mugs. This difference of 33.4% in the proportions is significant in their 

experiment (
2  test, 0.001p  ). In our experiment, there are 79 participants in 

treatment H (Table 2). There is (a) general preference for drinks bottle, (b) 

67.5% participants who were endowed with drinks bottle kept it and 43.5% of 

bookmark owners chose drinks bottle. This difference of 24% in the 

proportions is significant in our experiment (
2  test, 0.0324p  ).  Thus, the 

overall behavior of participants in group A treatments is similar to our 

experiment. 

3.3  Additional Tests and Simulation analysis 

To support our conclusions about our main hypothesis we run the following 

Probit regression: Pr( ) ( )TakeBottle EndowBottle  
 
where 
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1 ,0TakeBottle if finally takes bottle otherwise  and 

1 ,0EndowBottle if endowed with bottle otherwise  

separately for treatments H and S   

------------------Table 4 here------------------------ 

The results are reported in Table 4. The estimate for   (column 2) is positive 

and significant in treatment H ( 0.034p  ) whereas it is insignificant in 

treatment S ( 0.656p  ) which suggests that the endowment matters in ―hard 

closure‖ conditions. Moreover, we run a similar regression pooled over both 

treatments and include a dummy for the treatment S and an interaction term 

.EndowBottle S  i.e.,  

Pr( ) ( . )s sTakeBottle S EndowBottle EndowBottle S       
 
where

1if in treatment ,0S S otherwise .  

The coefficient s  reflects the change in preferences for drinks bottle in 

treatment S and could be positive or negative. The estimated coefficient is 

positive but insignificant ( 0.569)p  . The estimate for  (column 2) is 

positive and significant which suggest that endowment matters in our 

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

support the main hypothesis; the estimated coefficient for s is negative but 

not significant at conventional level ( 0.22p  ).  However, in view of our 

sample size the p value for s  may not be indicative of the significance of 

the treatment variable EndowBottleS  in larger samples.
10

 

 

In the following we discuss suggestive evidence that the significance of the 

estimate for s  is likely to improve in slightly larger samples. As discussed in 

                                                           
10

 Our pooled sample is comparatively smaller than in experiment 2 in 

Engelmann and Hollard (2010) which has 236 observations; they find that the 

interaction term is significant in the Probit analysis for the pooled sample. 
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section 3.2, potential biases do not affect observed behavior in our experiment 

and overall behavior in hard closure conditions in our experiment is similar to 

that in Plott and Zeiler (2007) (section 3.3). In view of these it is plausible that 

actual replication of our experiment would yield data that is similar to our 

existing data. In order to draw appropriate conclusions regarding the 

coefficient for interaction term s  in larger samples (comparable to 

Engelmann and Hollard (2010)) we randomly draw larger samples (with 

replacement) of various sizes from existing data to estimate the Probit model.  

--------Table 5 here------- 

The results of the Probit regressions for samples of size 300, 450, 600, 750 are 

shown in Table 5. The estimates for the coefficient  are positive and 

significant in all these samples.
11

 The estimates for coefficient s are negative 

and tend to become significant in larger samples. For example, the estimates 

for s are significant in some samples of size as few as 300 (Table 5: 300n 

sample 2) and most samples of size 450 or more (Table 5: all samples except 

sample 1 when 450n  and sample 1 when 600n  ). This suggests that in 

replications of our experiment which yield larger samples s (coefficient 

attached to the treatment variable) is likely to attain significance as per 

convention. 

4 Discussion and Conclusion  

The results in our experiment suggest that closure properties in laboratory 

conditions could affect behaviour even in simple barter exchange experiments: 

                                                           
11

 The estimates for the coefficients in the Probit model depend on the relative 

proportions of the participants who choose the bottle (or not) when endowed 

with the bottle (or not) in treatments H and S , and the total number of 

observations. By randomly sampling (with replacement) we do not constrain 

our extrapolated samples to look exactly like existing data and therefore do not 

constrain our estimates of the coefficients to look similar to existing estimates.   
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participants are reluctant to exchange the entitlement in the benchmark 

treatment H (hard closure) whereas in the soft closure treatment S  

―endowment effect‖ is not significant. Our experiment circumvents two major 

criticisms of previous work (List 2003, 2004; Engelmann and Hollard 2010; 

and Plott and Zeiler 2005, 2007 and 2011) that explores ―endowment effect‖: 

(A)  The differences in revealed preferences over objects across treatments in 

our experiment can‘t be attributed to altered expectations or altered (ex-ante) 

experience levels. According to the reference-dependent model, differences in 

behavior could arise from differences in expectations regarding potential (final) 

outcomes. For example, this explanation has been offered to explain the 

differences in behavior reported in field. List (2003, 2004) reports that 

experienced traders were less reluctant to exchange their entitlements as 

compared to visitors at a sports-card show which suggests that experience 

could directly affect preferences. Similarly, Plott and Zeiler (2005, 2007 and 

2011) explored whether differences in experimental procedures-paid training, 

public disclosure of choices, allocation of entitlements, and physical proximity 

to objects had an effect on exchange behavior in the laboratory environments. 

They find that the exchange behavior in the lab was sensitive to the procedures 

and participants were more willing to exchange entitlements as ―procedural 

confusion‖ in lab environments was minimized. Engelmann and Hollard (2010) 

study whether inducing familiarity with trading task (induced experience) has 

an effect on exchange behavior in laboratory conditions; their results also 

suggest that inducing experience in laboratory results in greater tendency to 

exchange entitlements in a subsequent stage. Such qualitative differences in 

participants‘ familiarity with trading environments or experience in field could 

have a direct effect on preferences as suggested in these experiments. 

However, such behavior could also arise due to altered expectations. For 

example, experienced traders in field settings might not get attached with 

entitlements intended for resale (List 2003, 2004), when ownership is not 

emphasized or entitlements are not pre-assigned (Plott and Zeiler 2007), 
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subjects participate in paid training (Plott 2005, Isoni, Loomes and Sugden  

2011 ) or trading experience is induced in laboratory (Engelmann and Hollard 

2010) participants could develop expectations regarding final outcomes such 

that an exchange is closer to such altered expectations about final outcomes 

(Köszegi and Rabin 2006). In fact, Knetsch and Wong (2009) show that 

altering the reference state could affect outcomes in laboratory experiments 

similar to benchmark conditions. Similarly, Ericson and Fuster (2010) and 

Abeler et al. (2011) report that altering expectations about future outcomes 

could affect behavior in laboratory conditions.   

      Our experiment circumvents such interpretations of differences in behavior.  

In our experiment entitlements are earned, store price (which conveys before 

and after market valuation) of objects are known and experience levels are 

similar across all treatments. Thus, we control the expectations across 

treatments which might produce differences in behavior. We therefore argue 

that our results are immune to explanations that differences in behavior arise 

due to altered expectations.  

(B) It is possible that lack of physical proximity affects the valuation of 

entitlements as discussed in Bushong et al. (2010). However, physical 

proximity by itself can‘t explain the ―endowment effect‖. For example, in the 

―transactions costs test‖ treatment in Plott and Zeiler (2007) the effect is 

observed despite the fact that the entitlement was taken away by the 

experimenter at the time of making decisions. We therefore believe that the 

absence of the effect in ―full set of procedural controls‖ treatment in Plott and 

Zeiler (2007) can‘t be attributed to the lack of physical proximity alone 

(footnote 298, Kahneman 2011). These issues however are not relevant for our 

experiment since both objects were in close physical proximity (and images 

were shown on the computer interface) at the time of selecting objects. 

Our results address the different interpretations of results pertaining to 

endowment effect in laboratory and field. From a theoretical perspective, our 
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results support the view taken by Plott and Zeiler (2005, 2007, 20011) which 

suggests that the ―endowment effect‖ arises due the inadequacies of the 

benchmark experiments; therefore, we are inclined to suggest that the 

neoclassical model still provides a valid approximation of human behavior and 

can be relied for cost-benefit analysis and other welfare considerations. 

Our results suggest that application of comprehensive control against 

misconceptions (by offering to reverse the decisions taken in laboratory) tends 

to yield behavior which does not support the ―endowment effect‖ in 

benchmark experiments. This calls for a more serious effort to understand the 

misconceptions arising from experimental procedures. Plott and Zeiler (2005, 

2007 and 2011) have already shown that applying comprehensive controls 

against misconceptions tends to produce significant changes in behaviour, and 

therefore a better alternative to explain behaviour which is often interpreted as 

―endowment effect‖ is required. Our soft closure treatment offers control 

against mistakes that might arise due to ―confusion‖ in the laboratory or 

uncertain valuation at the time of making exchange decisions. Therefore, our 

design does not address the relative roles of potential factors that produce 

differences in behaviour. More specific (weaker) controls could be employed 

to study the role of such effects in isolation on experimental outcomes along 

the lines of Plott and Zeiler (2005, 2007).  

Second, our results also address the divergent findings in laboratory and field 

and suggest that in laboratory settings, behavior comes closer to the 

predictions of neoclassical theory even for inexperienced participants. If the 

benchmark behavior in laboratory conditions is anomalous, the weakening of 

the ―endowment effect‖ in field (List 2003, 2004) is even more plausible. In 

field environments, limited participation of non-dealers in the marketplace 

could limit their ability to re-enter the market and shrink their opportunities to 

correct potential mistakes; whereas experienced dealers who may have more 

committed presence in the marketplace would have greater opportunities to 
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correct such mistakes. In view of these differences in access to the 

marketplace, the observed differences in List (2003, 2004) can‘t be attributed 

to experience alone.   

      Our results highlight the need to support less informed or less advantaged 

agents in market transactions. In markets which offer (a) multiple and repeated 

opportunities for buying and selling (continuous presence) and (b) low cost 

opportunities for search and learning such that re-entering the market to 

reverse transactions is relatively easy (low cost), opportunities to correct 

―mistakes‖ abound and could affect behaviour, esp. for inexperienced 

participants as shown in our experiment. In markets where learning is costly 

(e.g. market for consumer durables) or slow (auctions), high transactions costs 

or thin presence, the results suggest that better contracts or pro-consumer 

legislation could induce outcomes closer to neoclassical predictions.   

  Finally, other implications of our results pertain to the external validity of 

laboratory experiments with hard closure. Closure properties add to the list of 

factors
12

 that could confound behavior and have implications for the external 

validity of laboratory findings. Our results show that soft closure could offset 

the confounds due to inexperience or other misconceptions in the lab.  Thus, 

the interplay of closure properties (in laboratory conditions) and other 

potential confounds needs more careful research. It is plausible that confounds 

arising from some of these factors could be minimized by imparting soft-

closure to lab experiments which is likely to narrow the differences in lab and 

field environments. 

                                                           
12

 For example, differences in experience, moral considerations, presence of 

participants and/or experimenters, scrutiny, weak incentives (Harrison 1989), 

(social) context, subject pool, differences in stakes (e.g., Harrison and List, 

2004; Karlan, 2005; Levitt and List, 2007a, 2007b, Andersen et al. 2011) and 

the nature of traded commodities (Lange and Ratan 2010) 
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Appendix 1: Tables 

Table 1: Experimental features  

 Soft Closure 

Treatment ( S ) 

Benchmark-Hard 

Closure ( H ) 

Initial Entitlement 

(upon earning task) 

Randomly selected 

for session 

Randomly selected 

for session 

Evaluation of entitlement 

(Object transferred before 

earnings task, Physical 

access and screen images) 

Yes Yes 

Evaluation of alternate 

object  

(Physical access and screen 

images) 

Yes Yes 

Store Price known 

(At the time of exchange 

decision) 

Yes Yes 

Both objects in possession  

(At the time of exchange 

decision) 

Yes  Yes 

Guaranteed 

Return/Exchange 

Yes No 
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Table 2: Experimental Results 

 Soft Closure 

Treatment ( S ) 

Benchmark-Hard 

Closure ( H ) 

Numbers earned Drinks bottle 40 40 

Numbers kept Drinks bottle  22 27 

Numbers exchanged for 

Bookmark 

18 13 

Numbers earned Bookmark 40 39 

Numbers kept Bookmark  20 22 

Numbers exchanged for Drinks 

bottle 

20 17 

Percentage Earned bookmark 

Keep bookmarks 

50% 56.4% 

Percentage Earned drinks bottle 

Exchange for bookmarks 

45% 32.5% 

Difference 5% 23.9% 

p-value 0.6543 0.0324 

The null hypothesis is that the percentage of bookmark owners who choose 

bookmarks is equal to the percentage of drinks bottle owners who choose 

bookmarks. The alternative hypothesis is that there is endowment effect, 

i.e., the percentage of bookmark owners who choose bookmarks is greater 

than the percentage of drinks bottle owners who chose bookmarks- an 

upper tailed test.
13

 

  

                                                           
13

 A 
2 -test 
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Table 3: Hypothesis Tests and Results 

 Fisher‘s Exact 

test 

(p-value) 

Chi-Square 

test 

(p-value) 

 

Test 1 

0 : ( | , )

( | , )

( | , )

( | , )

H P bookmark bottle S

P bottle bookmark S

P bookmark bottle H

P bottle bookmark H



 
 

0.8835 

(one-tailed) 

0.3424 

(two-tailed) 

 

 

0.3011 

Test 2 
0 : ( | , )

( | , )

H P bookmark bottle S

P bookmark bottle H

 

0.9160 

(one-tailed) 

0.3588 

(two-tailed) 

 

0.2512 

 

Test 3 0 : ( | , )

( | , )

H P bottle bookmark S

P bottle bookmark H
 

0.7869 

(one-tailed) 

0.6541 

(two-tailed) 

0.5681 
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Table 4: Probit Regressions for the event that the participant’s final earning is a 

“bottle”  

Experimental Observations 

 S  EndowBottle  .EndowBottle S  Constant 

 
s  p

value 
  p

value 
s  p

value 

  p

value 

 

n=79 

( H ) 
- - 0.6151 0.034 - - -0.1613 0.426 

- - (0.2899)  - - (0.2029)  

 

n=80 

( S ) 
- - 0.1256 0.656 - - <0.001 1 

- - (0.2824)  - - (0.1994)  

 

n=159 

(Pooled) 
0.1613 0.569 0.6151 0.033 -0.4894 0.225 -0.1613 0.425 

(0.2836)  (0.2890)  (0.4034)  (0.2022)  

Note: Robust standard errors in brackets.  
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Table 5: Probit Regressions for the event that the participant’s final earning is a 

“bottle”  

Simulated Observations 

 S  EndowBottle  .EndowBottle S  Constant 

 
s  p

value 
  p

value 
s  p

value 

  p

value 

n=300 

(sample 

1) 

0.2500 0.219 0.7576 <0.001 -0.4111 0.164 -0.3143 0.031 

(0.2036)  (0.2107)  (0.2952)  (0.1456)  

n=300 

(sample 

2) 

0.2442 0.248 0.7471 0.001 -0.6746 0.023 -0.2609 0.09 

(0.2116)  (0.2222)  (0.2965)  (0.1541)  

n=300 

(sample 

3) 

0.2266 0.257 0.8910 <0.001 -0.3497 0.248 -0.2730 0.057 

(0.1999)  (0.2064)  (0.3029)  (0.1431)  

n=450 

(sample 

1) 

0.0370 0.826 0.6172 <0.001 -0.3080 0.199 -0.1300 0.266 

(0.1681)  (0.1690)  (0.2400)  (0.1168)  

n=450 

(sample 

2) 

0.4920 0.006 0.6042 0.001 -0.9059 <0.001 -0.1903 0.121 

(0.1783)  (0.1744)  (0.2420)  (0.1226)  

n=450 

(sample 

3) 

0.0540 0.757 0.6792 <0.001 -0.5904 0.014 -0.0768 0.545 

(0.1743)  (0.1736)  (0.2414)  (0.1268)  

n=600 

(sample 

1) 

0.1597 0.277 0.5068 <0.001 -0.2959 0.153 -0.1509 0.142 

(0.1469)  (0.1425)  (0.2072)  (0.1028)  

n=600 

(sample 

2) 

0.3864 0.011 0.6149 <0.001 -0.6888 0.001 -0.2450 0.031 

(0.1512)  (0.1551)  (0.2083)  (0.1138)  

n=600 

(sample 

3) 

0.1265 0.385 0.6448 <0.001 -0.4873 0.02 -0.0651 0.52 

(0.1457)  (0.1478)  (0.2087)  (0.1011)  

n=750 

(sample 

1) 

0.0406 0.748 0.6237 <0.001 -0.4229 0.023 -0.1818 0.041 

(0.1265)  (0.1349)  (0.1861)  (0.0889)  

n=750 

(sample 

2) 

0.2506 0.055 0.5950 <0.001 -0.7141 <0.001 -0.125 0.17 

(0.1306)  (0.1317)  (0.1854)  (0.0910)  

n=750 

(sample 

3) 

-0.1146 0.384 0.6162 <0.001 -0.4933 0.008 -0.0417 0.655 

(0.1316)  (0.1330)  (0.1862)  (0.0935)  

Note: (i) Robust standard errors in brackets (ii) Samples randomly drawn from pooled data 

(159 observations) with replacement.  
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