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The Willingness to Pay-Willingness to Accept Gaphie “Endowment Effect”, Subject
Misconceptions, and Experimental Procedures for Etiting Valuations: Replication and

Reassessment

Abstract

Charles R. Plott and Kathryn Zeiler (2005) repbé tesults of a four-part experiment in support
of the claim that the commonly observed willingnespay/willingness-to-accept disparity is

due to subjects’ misconceptions about the expetiah@nocedures used to elicit valuations. We
express doubts about whether Plott and Zeiler'a plestify this claim, and report the results of an
experiment aimed at resolving these doubts byaaftig their procedures as closely as possible.
We conclude that Plott and Zeiler’s claim is supgdmeither by the full data set generated by

their experiments nor by our replication.
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During the last four decades, numerous contingaliation and experimental studies have
reported discrepancies between willingness-to-pdyR) and willingness-to-accept (WTA)
measures of value that are far larger than thasdigied by standard consumer theory.
Surveying forty-five such studies, John K. Horovatzd Kenneth E. McConnell (2002) find that
the median ratio of average WTA and average WTRagmean 7.17). These findings have
generally been interpreted as evidence of a sysieasymmetry between individuals’ attitudes
to gains and losses relative to some referencd.pdimeories of reference-dependent preferences
have been proposed which predict a range of obdetee@ations from standard consumer theory,
including WTP-WTA disparities (Amos Tversky and DelrkKahneman, 1991; Robert Sugden,
2003; Botond Koszegi and Matthew Rabin, 2006; Grahaomes, Shepley Orr and Sugden,
2007).

In a recent article, Plott and Zeiler (2005) —d¢eforth PZ — oppose this widely-accepted
interpretation of the evidence, hypothesising thiaserved WTP-WTA gaps do not reflect a
fundamental feature of human preferences’, bueatstire ‘symptomatic of subjects’
misconceptions about the nature of the experiméas&l in which valuations are elicited; it is
their belief that ‘differences [in the extent oétgaps] reported in the literature reflect differes
in experimental controls for misconceptions as @ggpdo differences in the nature of the
commodity (e.g., candy, money, mugs, lotteries) eteder study’ (p. 542). They claim that their
hypothesis is supported by the results of three eguerimental treatments reported in their
paper: contrasted with the results of a replication pfevious experiment which found a WTP-
WTA disparity.

PZ review a number of experimental investigatiohg/TP and WTA for a range of
different goods, including low-value consumptioroge (such as coffee mugs and chocolate
bars), non-marketed goods (such as tree densitjoaddsafety), lotteries with goods as prizes,
and lotteries with money prizésNoting that different experiments have used cififie
procedures to try to reduce subjects’ misconceptibat acknowledging that no comprehensive

theory of misconceptions exists, PZ pose the falhgvimain research question’: ‘If we design an

1 PZ refer to these as ‘Experiments’ 1, 2 and 3cfarity, we will use the term ‘Treatments’.

2 In an earlier working paper (Plott and Zeilerp20Table 5), PZ classify these experiments byctramodities for

which valuations were elicited. The commoditiedune ‘lotteries for goods’ and ‘lottery tickets'.



experiment that completely controls for subjectaargeptions as implicitly defined by the
literature (i.e. an experiment that includes ey@ncedure used in previous experiments to
control for misconceptions), will we observe a WI\A-A gap?’ (pp. 531-532)

PZ present their experimental design as one iclvisubject misconceptions are
completely controlled by incorporating the uniornpodcedures found in the literature’ (pp. 531—
532). Employing thisevealed theory methodology, they claim to establish the following
‘striking result’: ‘When an incentive-compatible oi@nism is used to elicit valuations, and
subjects are provided with (a) a detailed explamatif the mechanism and how to arrive at
valuations; (b) paid practice using the mechangsnat (c) anonymity, we observe no WTP-WTA
gap’ (pp. 531-532). We will call this PZ'®-gap claim. PZ do not specify the domain of this
claim, but in their Abstract, they state: ‘Experimegwere conducted using both lotteries and
mugs, goods frequently used in endowment effeceex@nts. Using the modified procedures,
we observe no gap between WTA and WTP’ (p. 530)e dlear implication is that the
procedures deployed by PZ eliminate the WTP-WTA fgafoth lotteries and mugs. However,
we question whether this implication is supportgdhzir own data, and we report the results of

an experiment which aims to resolve any doubtsldsety replicating PZ’s desigh.

First we note that PZ’s conclusions are basednbtynasmall fraction of the data
generated by their experiment. In each of thegdmew treatments, each participant faced 15
incentive-compatible tasks, 14 eliciting WTP or W1k lotteries and one eliciting WTP or
WTA for mugs? But PZ report only the results of the mug tasieating the lottery tasks as
‘paid practice’ (if coming first as in Treatmentadd 3) or as irrelevant (if coming second as in
Treatment 2). However, as we shall see, therjotéesks are set up in a way which makes them

well-suited to test for WTP-WTA disparities. Givérat lotteriesare commonly used in

% As well as investigating whether WTP-WTA gaps arplained by subject misperceptions, PZ addresseparate
issue of whether such gaps are explained by ‘endowetfect theory’ (their term for a body of idéassociated
with’ prospect theory [p. 531]. In this paper, are concerned only with the no-gap claim. We doheoe make
any judgement about the empirical validity of presitheory, and testing that is not any part ofahjective.

“In their paper, PZ say very little about the Iptteasks, apart from noting some ‘speculations @mjectures’
based on their interpretation of the data (pp. 589; note 15). In the online Appendix, they ddsethe lottery
tasks in more detail, but not the data that thenegeted (http://www.e-aer.org/data/june05_app_jpldft We

thank them for giving us access to these data.



experiments, and that PZ’s review ranged over prevexperiments involving both mugs and
lotteries, it seems natural to examine the impéathar ‘controls’ on the lottery tasks as well as
the mug tasks.

PZ decline to use their lottery data for testiggdtheses, on the grounds that these data
were ‘contaminated by a design that was developégdfor training’. They refer to two forms of
‘contamination’. First, lottery selling tasks peeled lottery buying tasks. Second (and
presumably because lottery tasks were sometimeksassipaid practices’): ‘Mistake corrections,
public answers to questions, and other proceduegs also employed continuously, which
confound the valuations provided in the lotterymasi (PZ, pp. 539-540, note 15).

However, we suggest that PZ’s design, as desciibdee experimental materials and
formal instructions,does generate useable lottery data. Certainly, therardwhich buying and
selling tasks were presented does not rule owd tesWWTP-WTA disparities. It is more difficult
to judge the status of PZ’s concerns about contatioim from ‘mistake corrections’, since these
involve informal features of the procedures, naaided in the formal instructions, making it

difficult for anyone else to assess the extentgf@otential contamination.

To overcome this latter problem, we replicate R&periment as closely as possible,
while ensuring thatone of the 15 paid tasks is contaminated by informahing procedures. A
replication of this kind allows us both to check tlobustness of PZ’'s no-gap claim with respect
to mugs, and to investigate whether it holds fttelees. Our results replicate PZ’s finding of no
significant WTP-WTA disparity for mugs. They alsplicate the salient features of their
unpublished data, namely a significant disparitylétteries which shows no tendency to decay
as participants gain experience of the experimgmtaledures. We conclude that PZ’s
unqualified no-gap claim is nsupported. Moreover, by disregarding their lot@gaya, they
appear to have missed an interesting and potsnimagiortant finding concerning differences

between mugs and the binary lotteries so often uirsedonomic experiments.

® Lottery tasks are also relevant for PZ’s objectfiéesting ‘endowment effect theory’. Althougtetbriginal form
of prospect theory required reference points todr&ainties, and so could not make predictions BYWOTA for
lotteries (Kahneman and Tversky, 1979), later weisiof the theory predict WTP/WTA disparities fottéries
(Sugden, 2003; Kdszegi and Rabin, 2006).

® The formal instructions are reproduced in PZ'srenAppendix: see note 3 above.



In addition to the three treatments using thein@nocedures, PZ report a replication of a
design used by Kahneman, Jack L. Knetsch and Richaaler (1990) — henceforth KKT — to
elicit valuations for mugs. Using this design, @fhthey treat as representative of ‘procedures
commonly used in studies that report observed g&xieplicate KKT’s finding of a significant
WTP-WTA disparity. Comparing this result with tleosf their other three treatments, PZ
conclude that WTP-WTA disparities can be ‘turnecaod off’ by using procedures which differ
in the extent to which they control for misconceps (p. 542). In order to ensure a full
replication of PZ’s entire experiment, we ran aosetstage of our investigation, comparing the
KKT and PZ design$. By contrast with PZ, who used different subjemls and different goods
in the various treatmentsye implemented a controlled comparison in whichjestts were
randomised between treatments, with the same geind bised throughout. Moreover, whereas
PZ gave a show-up fee in their own treatment buimtheir KKT replication, we gave the same
show-up fee in both treatments. Under these camdit we found no significant differences
between the two procedures. This finding doesaffett our conclusions about the no-gap
claim, but it raises questions about how far theRAWTA disparity is attributable to

misconceptions.

|. Plott and Zeiler's design

In this Section, we briefly review PZ’s design. Wéeus on those properties of the lottery tasks
that allow them to be used to investigate WTP-Wigpdrities. We also point to some features
of the procedures (used for both lottery and msgspawhich may make the distinction between
WTP and WTA tasks less salient to respondentsithaame other experiments. These features
might be expected to dampen WTP-WTA disparities,itig not obvious that their inclusion in
the design increases the extent of control for amseptions. (For details of other aspects of the
design, see Plott and Zeiler, 2003, 2005.)

" This comparison was requested by two referees efalier version of our paper.
8 pZ’s Treatments 1 and 2 used students at the t#ity®f Southern California Law School; Treatm8nised
students at Pasadena City College; and the KKTican experiment used students at CalTech, wigHast of

these treatments involving a different mug thandter three.



The overall structure of the experiment consisth® following sequence of phases: (i)
general instructions, (ii) worked examples, (iijpaid training rounds, (iv) paid rounds, and (v)
payments. The general instructions explain tha@tation mechanism, a variant of the Becker—
DeGroot—Marschak (BDM) procedure (Gordon M. Beckéoyris H. DeGroot and Jacob
Marschak, 1964). Numerical examples are then tsetow why, when this procedure is used,
it is optimal to report a WTP or WTA equal to on#rse value. In the course of this phase,
participants are shown hypothetical WTP and WTAddgach involving lotteries, but with
outcomes represented by pure numbers rather thanrdsnof money) and are given instructions
about how to enter valuations on the forms useddord responses. In the unpaid training
rounds, participants work through two hypothetieaks (one WTP and one WTA) involving
lotteries with money outcomes. Participants age to ask questions, and mistakes are identified
and corrected by the experimenters. WTP is etidibe a degenerate lottery, offering a small
sum of money with certainty. The experimenter ubestask to reinforce the message that a
participant who fails to report his or her truevaal(which in this case is unambiguous) is liable to
make avoidable losses. The fourth phase contaé$3 paid tasks. In the final phase,
participants receive the net payments to which dreyentitled as a result of the paid tasks, in
addition to a show-up fee of $5.00. The paymeatgdure is organised so that each

participant’s payout is not known by other partaips or by the experimenters.

In Treatments 1 and 3, the sequence of paid taskssts of 14 lottery tasks, described by
PZ as ‘paid practices’, followed by a mug task.e Tditery tasks are sequenced as follows: three
tasks elicit WTA for small-stake lotteries, twowlhich are degenerate; three more tasks elicit
WTP for small-stake lotteries, two of which are eegrate; then four tasks elicit WTA for
(relatively) large-stake, non-degenerate lotterdgr which, four tasks elicit WTP for
(relatively) large-stake, non-degenerate lotteriésr these lottery tasks, participants are
allocated randomly between two groups, A and Bhhe parameters of these tasks differing
between the two groups. For the mug task, paantgpare randomly allocated between WTP

and WTA. Treatment 2 is identical, except thatrtheg task precedes the sequence of lottery



tasks® In every task, each participant reports his viuaand then observes the realisation of
the BDM procedure which determines his paymentHat task; these payments are accumulated

over the course of the experiment and paid outeaend.

The parameters of the PZ lotteries are shownarfittal two columns of Table 1. Notice
that each of the lotteries for which WTP is elidiie obtained by adding $0.10 (for small-stake
lotteries) or $1.00 (for large-stake lotteriesjte corresponding WTA lottery. For example,
lottery 3 for group A, denoted by ($0.70, 0.3; -280.0.7), is a low-stake WTA lottery which
gives a gain of $0.70 with probability 0.3 and sslof $0.20 with probability 0.7. The
corresponding WTP lottery is lottery 6, i.e. ($Q.8(8; —$0.10, 0.7), which is obtained from
lottery 3 by adding $0.10 to each outcome. In gandL = (X, p;y, 1 —p) is a WTA lottery, the
corresponding WTP lottery can be writterkas (x + ¢, p; y + ¢, 1 —p).

[ Table 1 about here]

This feature of the design is particularly welltsd for making within-subject
comparisons of WTP and WTA. Under the assumptiaoostant absolute risk aversion,
expected utility theory implies WTR] — WTA(L) = c (where WTPK) and WTAL) denote
WTP and WTA valuations of the respective lotterieBdr any credible assumptions about
participants’ wealth levels and about the curvabiréheir utility-of-wealth functions, the degree
of approximation involved in assuming constant alieaisk aversion is tiny, even allowing for
changes in participants’ wealth over the courstnefexperiment as a result of the accumulation
of payoffs from successive tasksFurther, any effects associated with this appnation can
be expected to work in a consistent directions & standard assumption in expected utility
theory that absolute risk aversion falls as weialtheases. Because the incremeistadded to
WTP lotteries rather than to WTA lotteries, anddwese WTP valuations are always eliciédidy

° The purpose of the lottery tasks in Treatmentrbisclear. According to PZ, these (rather expear)diasks were
‘developed only for training and not for the purpadg measuring a gap’ (p. 539, note 15); but thyearafter the
mug task.

9 The theoretical justification for this claim isquided by Rabin’s (2000) ‘calibration theorem’. érargument
assumes that utility is defined tavels of wealth rather than amcrements; but in the present context that is not a
problem. The hypothesis that utility is a functmfrincrements of wealth is a hypothesis aboutéerence-

dependence of preferences, while PZ’s null hypaghisghat preferences are referemegependent.



the corresponding WTA valuations (that is, whertipgrants’ accumulated earnings are
expected to be higher), any wealth effects wilttém make WTP higher that it would be under
the assumption of constant absolute risk aversidrus, that assumption imparts a slight
conservative bias to a test for disparities in Wwttee null hypothesis is WTR] — WTA(L) =c
and the alternative is WTR) — WTA(L) <c. In this respect, the non-counterbalanced orfier o
WTA and WTP tasks serves a useful purpose.

It might seem that the presentation of WTA and Was$ks in blocks of three (small-stake
lotteries) or four (large-stake lotteries), with WTasks preceding WTP ones, is less than ideal.
One problem (pointed out by PZ in a private comroation) is that, if misconceptions are
eroded gradually, WTA responses will be more affédiy misconceptions than WTP responses.
However, if such learning were taking place, oneil@xpect WTP-WTA disparities to be
greater for pairs of tasks that appear earliehénexperiment than for ones that appear later; and
that can be investigated. And the use of blocksaafe-type tasks has compensating advantages.
A design in which participants constantly switchestiween buying and selling tasks would be
liable to cause confusion, undermining the aimliohi@ating misconceptions. In addition, as PZ
explain, having a block of WTA tasks at the begngnof the experiment allows participants to

accumulate earnings to spend in WTP tasks.

The tests that can be carried out using the lottata are within-subject, whereas the mug
tasks generate data for between-subject testslaltee tests require a split sample, and so are
much less powerful. The small numbers of participan the PZ experiment (31, 26 and 17 in
Treatments 1, 2 and 3 respectively) make considesabf statistical power particularly

relevant'’

Overall, then, the lottery tasks appear no ledsaesigned than the mug tasks for testing
hypotheses about WTP-WTA disparities, given thestraimts of sample size. So if one
considers only the design of the experiment asrepresented in the experimental materials and

formal instructions, there seems to be no primafegason to treat the mug task as the ‘real’ test

n fact, the unusually low WTA/WTP ratio (0.84)\ttPZ find for mugs is too low to have been gereet ity
plausible sampling error from a population in whibk true ratio is much above unity. But, fromearante
viewpoint, there are strong reasons for prefemithin-subject to between-subject tests when tmepda size is

small.



for disparities and the lottery tasks as ‘paid pcas’ (when preceding the mug task) or as
irrelevant (when coming after), any more than theverse. From the participant’s point of
view, all paid tasks are ‘real’ in the relevantsewnf having real consequences: the statement that
one paid task is a ‘practice’ for another has maichmeaning beyond the fact that the former
precedes the latter. This point applies parti¢ytarthe large-stake lotteries. Arguably, theyer
low payoffs in the small-stake lotteries, and thet that four out the six small-stake tasks
involved degenerate lotteries, justify their beingprpreted as ‘training’ rather than ‘real’ tasks.
This interpretation is in fact consistent with P#istructions, which seem to imply that
participants should treat tlsenall-stake lotteries as practices, not just for the mug tabks also
for the large-stake lottery tasks. In PZ’s wordapjects were told that the lotteries would
increase in magnitude, bilie first few rounds allowed for additional (but paid) practice’ (p.&3

emphasis added§.

Any hypothesis about the effects of paid pract@e be more usefully reformulated as a
hypothesis about the effectsexperience — that is, of repeatedly facing paid tasks of a&giv
type. Thus, the most efficient way to use the detaerated by PZ’s design is to trbath lottery
and mug tasks as tests for disparities, and to ingatgiwhether the size and frequency of
disparities change as participants gain experieBgeallowing their lottery data to be
contaminated by ‘mistake corrections’ and ‘publswaers to questions’, PZ discard a large

amount of potentially valuable data for little obus gain.

Some of PZ’s procedures are directed at removirsgiple misconceptions about the
workings of the BDM mechanism: in particular, tregn to disabuse any participant who
mistakenly thinks she can benefit by misrepresegrtigr true valuations. In addition, the
presentation of WTP and WTA tasks seems liableitomise differences between the two as
perceived by the participants. For example, P@structions describe both buying and selling
tasks as eliciting ‘offers’ from the participaratmer than using terms such as ‘bids’ and ‘asks’
which might differentiate the tasks more. In thegiask, every participant is shown a mug;

sellers are told that they own it, while buyerstatd that they do not. But there is little else t

12p7's actual instructions ended as follows: ‘Befaebegin, note that the first several rounds imeaklatively
small payoffs. These rounds are intended to gixepractice before you get to the rounds invohsignificant

payoffs.’



flag up the difference between buying and sellimigereas many WTP-WTA experiments draw
more attention to this differenc®.

PZ may consider the minimisation of differencesMeen WTA and WTP tasks to be an
element of the set of ‘controls’ implemented initliesign** But, with equal legitimacy, one
might argue that making the buy/sell distinctiohesd in a laboratory experiment simulates cues
which are present in naturally-occurring econonmei®nments, and that the absence of such
cues reduces the external validity of experimemslits. Ultimately, there is no unambiguously
correct answer to the question ‘What is the mostrotied design for testing for WTP-WTA
disparities?’ We suggest that the PZ design is lnaderstood as a stress test: it investigates
whether disparities occur in an environment thaaigicularly unfavourable to them. Arguably,
this makes the occurrence and persistence of sgphrdies in the case of lotteries all the more

significant.

[I. Our design

We begin by describing Stage 1 of our investigatiolm this stage, our aim was to replicate PZ’s
procedures, while ensuring that the lottery dateew®t contaminated. Most of the differences
between the original design and the replicationsal@tations necessary for a computerised
implementation, rather than PZ’'s pen-and-paper austh We chose to use computers not only to
simplify the organisation of the experiment, bwgoain the interests of replicability, by making

the interface between participant and experimeffaraas possible pre-scripted and so open to

subsequent inspection.

Our experiment had the same five phases as thmali In the instruction phase, the

instructions reproduced those of the original expent very closely, with a slightly different but

3 For example, in Knetsch’s (1989) classic investimaof willingness to exchange chocolates and mggeds are
placed in front of the subjects who own them. Kobtand Wei-Kang Wong (2009) provide evidence ttiat
location of the good during an elicitation expentnbas a significant effect on valuations. We déscthis issue
further in Section IV.

% In another paper, Plott and Zeiler (2007, p. 348§ue that procedures which ‘emphasize entitlénmeight be
perceived as ‘ inadvertently signalling that the@med good is more valuable than the alternate 'gudior that

‘the “correct” choice is to keep the endowed good'.

10



entirely standard visual representation of lotelle They were read out by an experimenter
while participants followed the text in printed fier The full text of the instructions can be found

in the Appendix [intended only for online publiaati.

In the ‘worked example’ phase, participants wérawn two valuation tasks, one eliciting
WTP for a non-degenerate lottery and one elictiBA for a degenerate lottery. For each of
these examples, they were shown the five stepsuvinaid later be followed in each unpaid
practice and in each paid task. In Step 1, theyldventer (open-ended) valuations, rounded to
the nearest five pence. In Step 2, the experimevdald reveal the fixed offer by publicly
opening a coloured envelope randomly selected it of 83° In Step 3 (for lotteries only),
the outcome would be publicly determined by drawong of 100 numbered discs from a bag.
Participants would record the monetary outcomeesponding to the drawn number, which
could be read easily from the lottery display om $lasreen. In Step 4, participants would work
out and enter their net earnings for the roundptisgram would then verify these entries. In
Step 5, they would add these earnings to (or stiittnam from) the accumulated total of

previous rounds; the program would verify the netalt

The training phase involved two unpaid tasks. sehgere exactly as in the PZ
treatments, except that lottery outcomes were aspein UK pounds instead of US dollars. In
the first training round, participants reporteditMgTP for the degenerate lottery (£3, 0.7; £3,
0.3), while in the second they reported their WBA ({2, 0.5; £4, 0.5). In the training phase (but
not in the later paid tasks), whenever a subjetered a value outside the range of possible
prizes, the computer displayed an error messadaiakg why the value was not optimal given
the reward mechanism. Before proceeding, the @xpeter clarified any doubts regarding the
message on the screen and answered any quesBahgects who had entered non-optimal

values were given a chance to revise their valoatibthey wanted to.

There were 16 paid tasks. The first 15 of theseewery similar to the 15 tasks of the PZ
treatments, with the lottery tasks presented astin PZ’s Treatments 1 and 3). In the interests

of statistical power, we did not distinguish betwéygpe A and type B lotteries as PZ did: all

15 We thank Kathryn Zeiler for her assistance inheparation of the experimental instructions.

' Two sets of coloured envelopes were used, onthéofirst six tasks and the other for the lateksasAll offers

were in multiples of five pence. The distributioioffers, different for the two sets, was not r&eel to participants.

11



subjects valued the same lotteries (and in the sadex). The parameters of these lotteries are
shown in the ‘Replication lottery’ column of Talde After allowing for a conversion rate (at the
time of the experiment) of approximately two ddadlém one pound, these parameters are broadly
similar to those used by PZ, except that the payiafbur small-stake lotteries are somewhat
larger than in PZ’'s. Just as in the PZ experimesth WTP lottery is constructed from a
corresponding WTA lottery by adding a constant anmdda each outcome (£0.10 for small-stake
lotteries, £1.00 for large-stake lotteries). Fongistency with the recruitment methods and
experimental practices that are standard at oyumialdid not include lotteries involving losses;
this required us to create substitutes for PZtet@s 3, 6, 9 and 13. For the fifteenth task,
participants were divided between WTA and WTP trestts; valuations were elicited for a

[deleted for anonymity] coffee mug (with a retail price of £4.50).

The final paid task was new to our experimentis Task elicited valuations of a
chocolate gamble (CG) offering a 0.25 probability of winning a bokluxury chocolates (with a
retail price of £13.50) and a 0.75 probability dhming nothing'’ Participants who reported
WTA in the mug task reported WTP in the CG task] @ice versa. We introduced this task
because, in view of the PZ data, we conjecturetttieaextent of disparities might differ between
lottery and mug tasks. Such a pattern might béaéngd as the effe@ither of a difference
between lotteries and certaint@sof a difference between money outcomes and outsome
described in terms of consumption goods. By dtigitaluations for a gamble with a
consumption good as a prize, we hoped to throw gentative light on this issue. Since
participants faced the 15 PZ tasks before everglmiare of the existence of the CG task, the

latter could not contaminate our replication.

The payment phase was designed to replicate theyamty of the PZ experiment as far
as possible, subject to the constraint that weeaqeired by tax regulations to collect signed

receipts from people taking part in our experimemtaonymity was implemented as follows.

7 Unlike the other lotteries, which were played publicly during the experiment (with the same iszgtlon of the
random process for all participants in a sessite) chocolate lottery was played out separatelgémh participant
who bought or failed to sell. This procedure wasdito reduce the experimenters’ ex ante unceytabaut how

many boxes of chocolates would be required for saskion.

'8 We thank Kathryn Zeiler andi¢leted for anonymity] for their suggestions about the design of thizcpdure.

12



An assistant checked participants’ identity onvairat the lab. The experimenter inside the lab
was unaware of the names of the participants, ebalinom was identified by a unique 7-digit
identification code contained in a sealed envelopethe end of the experiment, participants left
the lab and received their earnings (including #&3how-up fee) at a pre-specified time and
place from a cashier, who asked them to sign aptaed withdrew their identification card. As
the instructions explained, this ensured that gshier (who had no other connection with the

experiment) was the only person able to assoaidigidual participants with their payoffs.

Stage 2 of our investigations was a controlled mamson between the PZ and KKT
designs. PZ treat their KKT replication as a bematk against which to measure the
effectiveness of their controls for misconceptiolighen repeating this part of the PZ
experiment, we tried to make the two treatmentsoagparable as possible, by allowing them to
differ only with respect to what PZ regard as tlesisential controls for misconceptions. In order
to achieve this, we took the following steps. Plaeticipants were not the same as those in Stage
1, but they were recruited from the same subjeact, @md were randomly divided between the
PZ and KKT treatments. Each treatment elicited VdhB WTA for a mug, the same type of

mug in both treatments.

The PZ treatment was essentially the same as ge3taexcept for four modifications.
First, there were no lottery tasks in the ‘paiktahase; participants moved straight from the
training phase to the mug taskln this respect, the status of mug tasks in aitr€atment was
similar to that in PZ’s Treatment 2 (in which theigntask was the first paid task), which we had
not replicated in Stage 1. Second, the ‘workedrgta’ and training phases used tokens with
fixed redemption values instead of degenerate anddegenerate lotteries. Third, a mug was
placed in front of every participant, as in thegoral PZ experiment. (In Stage 1, as part of our
computerisation of the design, we had substitutedrascreen photograph of a mug.) Finally,
we increased the show-up fee from £3.00 to £8.@@mopensate for the absence of the lottery

tasks.

As in the PZ paper, the KKT treatment elicited dtyyetical WTP or WTA valuations for

two fixed-value tokens (the same tokens as in the&atment), prior to the mug task. Buyers

19 Given that no lotteries were used and that there anly one paid task, in each round subjects hvadrplete

only three steps: entering their offer, recording fixed offer, and computing their round payment.
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and sellers sat in adjacent seats; a mug was piadezht of each seller, and buyers could
inspect thi$® In the interests of greater comparability witlr ®Z replication, we made two
changes. First, our implementation was computeri&econd, we paid the same £8.00 show-up
fee as in the PZ treatment. This latter changeimtesduced in order to control for a potentially
confounding factor. We cannot rule out the poséigjithat a show-up fee may increase WTP
through a house money effect (Richard Thaler amcl Jhnson, 1990), thereby reducing or
eliminating any WTP-WTA gap that would otherwisedieserved. If a show-up fee were paid in
the PZ treatment but not in the KKT treatment, mparison between the two treatments would
be unable to disentangle house money effects froneHects due to PZ’s controls for

misconceptions’
lll. Results

Both stages of the experimental investigation veereducted at thfpname of laboratory deleted
for anonymity] using the Zurich Toolbox for Readymade Economipdfiments (Urs
Fischbacher, 2007). In total we recruited 244 eciigj— 100 for Stage 1 and 144 for Stage 2 —

drawn from the general student population.

The results are presented in Table 2 below, whisb reports PZ’s data for comparison.
Each row in the table refers to a matched pair 3#&#nd WTP tasks, either within-subject (for
lotteries) or between-subject (for the mug and CEQr each of the two tasks, the table shows:
the number of observations; (for lottery tasks)dkpected value (EV) of the lottery; the mean,
median and standard deviation of participants’ reggbvaluations; and (for lottery tasks) the
ratio of the mean reported valuation to the EVr &axh pair of tasks, the table shows mean and
median ‘standardised WTA/WTP’ statistics. For libitery tasks, standardised ratios are defined
as [WTA(Q) +c] / WTP(K);?? the statistics reported are the means and medfahe within-

2 The full instructions of the KKT treatment are oejed in the Appendix.

2L pz discuss the role of house money effects i thgeriment, but only with respect to the earnifigm the
lottery tasks. They report that ‘none of the vidoiain mug valuations is explained by variatiorinnome earned
during the practice rounds’ (p. 542). Howevergsitheir analysis uses only data from their owattments, in
which every participant was paid the same showeepif cannot address the potential confounding ebshow-up

fees in their comparison with the KKT design.

2 Relative to the obvious alternative, namely WM [WTP(K) —c], this definition gives lower values and is

compatible with observations for which WK)(< c.
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subject ratios. For the between-subject mug andaskss, we report the ratio of mean WTA to
mean WTP and the ratio of median WTA to median WTRe final column reports the result of
a test of the hypothesis that, after standardisaWéTA is greater than WTP. For lottery tasks,
the significance level reported in the last columfor a one-tail Wilcoxon signed-rank test,

while for other tasks it is for a one-tail Mann-Wrfay test.
[ Table 2 about here]

Before considering the main results, we look atdbgenerate lottery tasks (1, 2, 4 and 5).
Given that participants’ and fixed offers were doaised to be multiples of five pence, each of
these tasks had two responses consistent with ldywé@minant bidding strategy, namedyand
x+ 0.05 in WTA tasks andandx — 0.05 in WTP tasks (wherdas the certain amount).
Averaging over the four tasks, 77.3 percent ofeasps satisfied this criterion, and 86.5 percent
were within five pence of this; there was no paifac trend. 60 percent of subjects made weakly
dominant bids in all four tasks, while only 6 percenade dominated bids throughout. The
frequency of dominated bids was higher than inottginal PZ experiment, but the two are not

comparable: we did not deploy any forms of mistedwection at this stage.

We now turn to the non-degenerate lottery tasks tadsks 3 and 6—14). In our
experiment, as shown in the last column of panef Aable 2, WTA significantly exceeds WTP
(always at the 1 percent level) in four of the fp@ssible comparisorfs. Panels C and D show a
very similar pattern in the PZ experiments, whereAMignificantly exceeds WTP in all ten
comparisons (at the 1 percent level in six casdsaathe 5 percent level in the others). In both
sets of data, standardised WTA/WTP ratios are sdraelewer than in most comparable studies
(ranging from 1.11 to 2.19 in our experiment arahfrl.13 to 1.97 in PZ’s), but the existence of

2 When offers are constrained to take non-negatiees, a truncation problem may arise every tireeminimum
prize is zero or less (as in WTA lotteries 3, 7aBd 10 of the replication experiment and alsefs 6, 9 and 13 of
PZ's experiment). The essence of the problemadirors that would make WTA lower than zero ated out in
these cases, potentially creating artificial WTA-Wdisparities. However, if truncation were a sgsissue, one
would expect a large number of zero valuationgHese lotteries. Since this is never the caseiirdata, and

occurs extremely rarely in PZ’s data, we can bdident that our tests are capturing genuine WTA/Wiigparities.

4 The only case in which the disparity is not statally significant is the pair of lotteries 9 ah8. It may be
relevant that this is the only case, either inexperiment or in Plott and Zeiler’s, in which tradlimg lottery is non-

degenerate and has two positive outcomes.

15



the disparity is absolutely clear. The strong Enity between the two sets of results suggests (in
retrospect, at least) that PZ’'s concern about dssiple contamination of their lottery data was

unnecessary.

Is there any tendency for the extent of the digp&r decay as participants gain
experience? Since the WTA tasks were presentgteisame order as the corresponding WTP
tasks, we can investigate this question by lookamdrends in the standardised WTA/WTP ratios
over the sequence of lottery pairs (3, 6), (7, (8,)12), (9, 13) and (10, 14). In each of the¢hr
data sets there is variation over time, but lookihthe data as a whole, this variation appears to
be essentially random. WTA valuations (which agorted around the middle of each
experimental session) show a consistent tendeneydeed EVs (the ratio of mean WTA to EV
is greater than 1 in 11 cases out of 15), while WaRations (mostly reported towards the end
of the session) show a similarly consistent tengeadall short of EVs (the ratio of mean WTP

to EVis less than 1in 11 cases out of 15).

Finally, we consider the mug tasks. Panel E dfl@a@ shows the results reported by PZ
in support of their no-gap claim. The key findisghat WTA is not significantly greater than
WTP. (In fact, and quite unusually, WTAlessthan WTP.) This is the case both when the mug
task comes after the lottery tasks (Treatmentsdl3amnd when it comes before (Treatment 2).
The results of our replication are shown in panelf Aable 2. We find a small positive disparity
— the ratio of mean WTA to mean WTP is 1.19 — hid is not statistically significant. Again,
there is an obvious similarity between the resoiltthe original experiment and of the
replication. The absence of any disparity for snadpen the PZ procedures are used is also
evident in the results of Stage 2, which are reggbim panel B of Table 2. There is no significant
difference between the distributions of WTA and W/uations; the ratio of mean WTA to
mean WTP is 0.90 (1.20 for medians).

We find similar results when the KKT procedures ased. Here too there is no
significant difference between the distributiond/tA and WTP; the ratio of means is 0.96
(1.22 for medians). Recall that, in Stage 2, pgréints were randomised between the PZ and
KKT treatments, the same mug was traded in eaalntient, and the show-up fee was the same.

Thus, our data (unlike PZ’s) permit controlled camgons of valuations across treatments. We
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find no significant cross-treatment differencethei for WTA or for WTP (see note c in Table
2).

V. Conclusions

Our primary conclusion is that neither PZ’s dataours support PZ’'s no-gap claim, if that claim
applies not only to mugs but also to lotteries PHis treatments, and in our Stage 1 replication,
the procedures for eliciting valuations are ess#iytihe same for both lotteries and mugs. If
WTP-WTA disparities were produced simply by misuistindings of experimental procedures,
we would expect the elimination of disparities aluations of one good to be associated with the
elimination of disparities in valuations of othelsis not credible to propose that misconceptions
about a common set of procedures persist, withoybavious tendency for decay, over a series
of paid lottery tasks, and then suddenly disappd®mn the mug task is faced. And this kind of
explanation clearly cannot rationalise the patfeumd in PZ’s Treatment 2, where the disparity
is absent in the first paid (mug) task and thereappand persists over a sequence of later
(lottery) tasks™

Even if one looks only at PZ’s own data, the etise and persistence of the WTP-WTA
disparity for lotteries is clearly a systematiceetf Since one might expect that ‘mistake
correction’ procedures would, if anything, tend éduce the effect of misconceptions, it is hard
to see how the systematic disparity in the PZ igttiata could be an artefact of contamination
from this source. But our replication shows thm disparity continues to be observed when that
source of potential contamination is removed. d@be@ous inference to draw is that under the PZ
procedures the WTP-WTA disparityabsent for mugs but occurs and persists for money

|otteries.

With respect to mugs, this claim is supported Ibthaee of PZ’'s own treatments, by our
Stage 1 and Stage 2 replications, and by an expetireported by Stephanie Kovalchik et al.
(2005) which found no significant disparity whenngsthe PZ procedures to elicit WTP and
WTA valuations of coffee mugs.

25 p7 have suggested that WTP-WTA gaps for lotterigghtrbe the result of other, lottery-specific miceptions,

not controlled for in their design. We commenttbis possibility at the end of this Section.
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From this evidence, however, we are not entitlecoinclude that WTP-WTA disparities
for mugs are a laboratory artefact, or that theycaused by subject misconceptions. The PZ
procedures are primarily directed at correctirspecific type of misunderstanding by participants
— misunderstanding of the BDM mechanism — whichpif corrected, may be liable to increase
WTP-WTA disparities. However, as we noted in Sutli there are other features of their
design which may dampen disparities by reducingsgience of the distinction between buying
and selling tasks. One crucial aspect in thigrdisbn is subjects’ perception of their reference
state. This may be affected by factors such aswstip, physical possession of the object,
whether or not endowments are determined at ranttawording of the task, and so on.
Knetsch and Wong (2009) present experimental ecgl@rhich shows that subjects are
relucatant to part with a mug or pen that they haveont of them, even if they do not own it,
while the effect disappears if subjeotgn the object but do not have it with them at the rantn
of making their decisions. On the basis of suddexnce, it is possible that WTP-WTA
disparities may be attenuated if, as under them®Zgalures, both buyers and sellers have a mug
in front of them. It seems that such effects aresgive to subtle cues about reference points,
which cannot be expected to have exactly the sdfeet®across laboratories, goods and subject
pools. Whatever these cues and their effectse tisaro reason to assume that they occur only in
the laboratory and that their being ‘turned offs@mehow the default in transactions outside the

laboratory.

A similar argument can be made about the effefctsaining’ and ‘practice’ in the PZ
design. While experience can be expected to rechimenderstanding of experimental
procedures, it may have other effects too. Ther®w considerable evidence that WTP-WTA
disparities tend to decay as experimental subgaits experience of buying and selling (e.g.
Jason Shogren et al., 1994; Loomes, Chris StarnteSagden, 2003), but it is not self-evident
that the effect is mediated through increasing tstdading of experimental procedures. An
alternative hypothesis is that trading experieneakens an individual's perception of ‘not
trading’ as a salient reference point (Loomes .e2&l03). Some support for this hypothesis is
given by John A. List’s (2003) finding that, fogaven set of experimental procedures, WTP-
WTA disparities are smaller for subjects who haad more experience of buying and selling the

relevant goodsutside the experiment. If one is interested in the gmbti that experience
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affects the extent of any anomaly, then what PZ'gaild practice’ may be better interpreted as a

treatment variable than as an essential control.

A further possibility is that, when the PZ proceskiare used, the absence of WTP-WTA
disparities for mugs is partly due to house morfésces?® In the original KKT experiment, and
in PZ's replication of it, WTP-WTA disparities wefeund. In contrast, our controlled
comparison found no differences between the KKTRAgrocedures, and no significant
disparities for mugs in either case. One explandtr this otherwise surprising combination of
results is that WTP-WTA disparities are attenuatbeén (as in the PZ procedures and in our
KKT treatment) subjects who buy mugs can coverr tegpenditure from show-up fees
(sometimes supplemented by receipts from salesttefies). To the extent that house money
effects are artefacts of the laboratory environmiatabsence of disparities might be regarded

as artefactual.

However, the external validity of the differenfpeximental procedures is not our primary
focus. While our results add to the evidence (fuatwhatever reason) the disparity is absent for
mugs under the PZ procedures, it seems to us saigsificant a finding (supported by PZ’s
data as well as by ours) that the sam®idrue for lotteries. The most natural inferenceraw
from this is that there is some structural diffeeibetween mug and lottery valuation tasks, such
that when the same experimental procedures aresdpplboth, WTP-WTA disparities can

persist in lottery valuations but not in mug vaioas.

What is the relevant difference between the mubjlattery tasks? The results for the CG
task (in the final row of panel B of Table 2) prdeisome suggestive evidence. Responses to this
task show the same pattern as is found for thetamlg a small positive disparity (the ratio of
mean WTA to mean WTP is 1.23) which is not stat#ly significant. This suggests that the
relevant difference between the two types of taaly be between money and consumption-good
outcomes, rather than between uncertainty andiogrtaWe offer the following conjecture. In
all PZ tasks, theesponse mode (that is, the form in which participants recordittresponses) is
the open-ended statement of a sum of money. llottexy tasks, but not in mug or CG tasks,

the response-mode units are also used in specifiygngbjects that are being valued. Thus,

% These effects might also help to explain the et low WTA/WTP ratios found in our (and PZ’s)tlery tasks.
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lottery tasks may prompt respondents to use ‘amatydneuristics that are not applicable to the
other tasks, and these may in some way contriloUéTP-WTA disparities’

An alternative explanation of the difference beswenug and lottery tasks is suggested
by PZ in the footnote in which they explain whyyttt® not report their lottery data. The
suggestion is that tasks involving lotteries witbmatary outcomes induce additional types of
misconception, for which the PZ procedures do onotrol (p. 540). Of course, that could be so.
Whatever anomalies one finds in an experimens, always possible to postulate some ‘subject
misconception’ that might have caused it. Thapoese is always available because, as PZ note
at the start of their paper, no well-developed the&b misconceptions exist. But recall that PZ's
revealed theory methodology was chosen to avoidtlxéat problem. The problem was to be
avoided by implementing the union of controls usegrevious WTP-WTA experiments
(including lottery experiments). Given that thisttmodology has been used, it is important to

record the results that it has generated.

Recall that the revealed theory methodology waseh to answer the question: ‘If we
design an experiment that completely controls fdyjesct misconceptions as implicitly defined by
the literature (i.e. an experiment that includesrgyprocedure used in previous experiments to
control for misconceptions), will we observe a WI\H-A gap?’ PZ’s data and ours both

suggest that the answer is: ‘For mugs, no; foetas, yes'.

" Loomes, Starmer and Sugden (2007) suggest thathanism of this kind might explain the findingpoeted in

their paper) that the preference reversal phenomdoes not decay as experimental subjects gairriexge.
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Table 1 - Lottery tickets

Val. Lott. — Plott & Zeiler (2005)
Replication Lottery

_ Type No. Lottery A Lottery B
2 1 (£0.20, 0.5; £0.20, 0.5)  ($0.20, 0.5; $0.20, 0.5($0.20, 0.5; $0.20, 0.5)
2 wra 2 (£0.30, 0.5: £0.30,0.5)  ($0.35, 0.5; $0.35, 0.5)$0.35, 0.5; $0.35, 0.5)
© 3 (£0.70, 0.5: £0,0.5)  ($0.70, 0.3; $-0.20, 0.7)$-0(20, 0.3; $0.70, 0.7)
b 4 (£0.30, 0.5; £0.30, 0.5)  ($0.30, 0.5; $0.30, 0.5($0.30, 0.5; $0.30, 0.5)
?Eu WTP 5 (£0.40, 0.5; £0.40, 0.5)  ($0.45, 0.5; $0.45, 0.5Y$0.45, 0.5 $0.45, 0.5)
7 6 (£0.80, 0.5; £0.10, 0.5)  ($0.80, 0.3; $-0.10) 0.7$-0.10, 0.3; $0.80, 0.7)

7 (£3, 0.7; £0, 0.3) ($7,0.7: $0, 0.3) ($0, 0.7, G3)
g WA 8 (£2, 0.4; £0, 0.6) ($5, 0.4: $0, 0.6) ($0, 0.8; G6)
= 9 (£2.50, 0.5; £0.50, 0.5) ($8, 0.5; $-4, 0.5) (94; $8, 0.5)
o 10 (£4, 0.3: £0, 0.7) ($10, 0.3; $0, 0.7) ($0, 81, 0.7)
b 11 (£4,0.7; £1, 0.3) ($8,0.7; $1, 0.3) ($1, 6F;0.3)
% wrp 12 (£3, 0.4; £1, 0.6) ($6, 0.4; $1, 0.6) ($1, G8;0.6)
- 13 (£3.50, 0.5; £1.50, 0.5) ($9, 0.5: $-3, 0.5) 3($:5; $9, 0.5)

14 (£5, 0.3: £1, 0.7) ($11, 0.3; $1, 0.7) ($1, §B1, 0.7)
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Table 2 - Experimental Results

A) Sage 1 — Replication experiment

WTA valuation WTP valuation WTA /WTP?
i b
Ll\?g" Obs EV Mean Median Sg/ ME%” / Ll\?g" Obs. EV Mean Median Sg/ ME%” / Mean Median sign.
1 100 0.20 0.23 0.20 0.29 1.17 4 100 0.30 0.29 00.3 0.07 0.95 1.18 1.00 n/a
2 100 0.30 0.31 0.30 0.14 1.03 5 100 0.40 043 004 0.17 1.07 1.02 1.00 n/a
3 100 0.35 0.38 0.30 0.53 1.09 6 100 0.45 0.35 300. 0.26 0.78 2.19 1.33 rkx
7 100 2.10 2.16 2.10 0.72 1.03 11 100 3.10 249 502. 111 0.80 1.53 1.26 ok
8 100 0.80 0.94 0.85 0.43 1.18 12 100 1.80 157 501. 0.52 0.87 1.37 1.16 kk
9 100 1.50 1.40 1.50 0.50 0.93 13 100 2.50 231 252. 0.64 0.92 1.11 1.00
10 100 1.20 1.57 1.20 0.96 1.31 14 100 2.20 2.242.00 1.12 1.02 1.46 1.11 ok
Mug 51 2.21 2.00 1.80 Mug 49 1.86 1.80 1.29 191 1.11
CG 49 2.15 1.50 2.09 CG 51 1.75 1.00 1.68 1.23 1.50
B) Stage 2 — PZ-KKT comparison (mugs only)
WTA valuation ® WTP valuation® WTA /WTP?
i b
Obs. Mean Median Ste(il/ LNO(t)t_' Ob Mean Median Ste(il/ Mean Median Sign.
Pz 33 2.75 3.00 1.76 Pz 33 3.07 2.50 1.53 009 1.20
KKT 39 2.85 2.75 1.86 KKT 39 2.96 2.25 2.40 0.96 1.22
C) PZ experiment — A lotteries (Treatments 1, 2 and 3)
WTA valuation WTP valuation WTA /WTP?
P
LNO(t)t_' Obs. EV Mean Median Ste(il/ ME%” / LNO(t)t_' Obs. EV Mean Median Ste(il/ ME%” / Mean Median Sign.
1 36 0.20 0.20 0.20 0.02 0.99 4 36 0.30 0.30 0.300.01 0.99 1.00 1.00 n/a
2 36 0.35 0.35 0.35 0.01 1.00 5 36 0.45 0.45 0.450.02 1.01 0.99 1.00 n/a
3 36 0.07 0.20 0.10 0.21 2.87 6 36 0.17 0.23 0.18 0.20 1.33 1.97 1.23 ok
7 36 4.90 481 4.95 1.48 0.98 11 36 5.90 4.86 5.151.59 0.82 1.47 1.08 rkx
8 36 2.00 2.68 2.15 1.08 1.34 12 36 3.00 2.63 2.900.96 0.88 1.66 1.23 *kx
9 36 2.00 2.87 2.00 1.88 1.43 13 36 3.00 3.45 3.002.04 1.15 1.38 1.00 i
10 36 3.00 3.86 3.00 2.53 1.29 14 36 4.00 424 004. 2.58 1.06 1.46 1.01 **

25



Table 2 (continued)

D) PZ experiment — B lotteries (Treatments 1, 2 and 3)

WTA valuation WTP valuation WTA /WTP?
. b
Lott. . Std. Mean Lott. . Std. Mean . Sign.
No. Obs EV Mean Median Dev. /EV No. EV Mean Median Dev /EV Mean Median
1 38 0.20 0.20 0.20 0.00 1.00 4 38 0.30 0.30 0.300.00 1.00 1.00 1.00 n/a
2 38 0.35 0.35 0.35 0.01 1.00 5 38 0.45 0.45 0.450.01 0.99 1.00 1.00 n/a
3 38 0.43 0.44 0.45 0.17 1.01 6 38 0.53 0.49 0.500.18 0.92 1.13 1.07 hid
7 38 2.10 2.67 2.10 1.56 1.27 11 38 3.10 2.41 2.480.76 0.78 1.67 1.36 *kk
8 38 3.00 2.80 3.00 0.99 0.93 12 38 4.00 3.10 3.001.07 0.78 1.34 1.20 Fkk
9 38 2.00 2.69 2.00 1.81 1.34 13 38 3.00 2.67 3.001.24 0.89 1.97 1.34 *kk
10 38 7.00 6.78 7.00 1.70 0.97 14 38 8.00 703 417. 211 0.88 1.20 1.08 fad
E) PZ experiment — mugs
WTA valuation WTP valuation WTA /WTP?
Sign®
Obs. Mean Median Std. Lott. Mean Median Std. Mean Median g
Dev. No. Dev.
Pooled 38 5.56 5.00 3.58 Pooled 36 6.62 6.00 20 4. 0.84 0.83
Mug 5.48 500  3.40 Mug 5.99 6.00  2.90 0.92 0.83
last last
Mug 4, 5.71 5.10 4.00 Mug 7.88 6.50 6.00 0.72 0.78
first first

a — Ratio is computed as (WTA + c)/WTP for lotteriehile for the mug and CG it is the ratio of m@and medians respectively. The constant ¢ iOf&a.10) for

small-stake lotteries (1-6) and £1 ($1) for highkst lotteries (7-14).

b — Test based on signed ranks for lotteries anduim or ranks for mug and CG. Significance letelg(l): * = 10%, ** = 5%, *** = 1%. Test not repted for certainties.
¢ — No statistically significant difference betwedistributions of valuations in PZ and KKT treatrte(two-tail rank sum test).
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