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Abstract

Plott and Zeiler (2005) report that the willingnéssgpay/willingness-
to-accept disparity is absent for mugs in a padicexperimental
setting, designed to neutralize misconceptions tih@uprocedures
used to elicit valuations. This result has reagisestained attention in
the literature. However, other data from that satmey, not
published in that paper, exhibit a significant gedgsistent disparity
when the same experimental procedures are appliede¢ries. We
report new data confirming both results, therelygesting that the
presence or absence of a disparity may be a monples issue than

some may have supposed. (JEL C91, D11).

The finding that willingness-to-accept (WTA) meassiof value greatly exceed the
corresponding willingness-to-pay (WTP) measuresrbesived considerable attention in the last
four decades. A large body of evidence, gathdrexigh numerous contingent valuation and
experimental studies, shows WTP—-WTA gaps of magde#uthat are hard to reconcile with the
predictions of standard consumer theory. Survefong-five such studies, John K. Horowitz
and Kenneth E. McConnell (2002) find that the med&tio of average WTA and average WTP
is 2.6 (mean 7.17), as opposed to the few percemqaigt differences predicted by standard

consumer theory (Robert D. Willig, 1976).



These findings have received sustained attentoause they seem to conflict with one
of the most elementary propositions of consumesrghe that an individual’s indifference curves
can be specified independently of her endowmentbawdigiet constraint. Some theorists have
explained the gap as a consequence of a systessgtiametry between individuals’ attitudes to
gains and losses relative to some reference pdistich an asymmetry exists, many familiar
theoretical results no longer hold. For examgie,Kaldor—Hicks compensation test can fail to
show direction-neutrality, even if income effects aegligible; and contrary to the Coase
theorem, the final outcome of a negotiation magtbected by the initial allocation of property
rights, even in the absence of transaction costtieories of reference-dependent preferences
have been proposed which predict a range of obdeleeations from standard consumer theory,
including WTP-WTA disparities (Amos Tversky and DerkKahneman, 1991; Robert Sugden,
2003; Botond Kszegi and Matthew Rabin, 2006; Graham Loomes, 8hi€pir and Sugden,
2009; Andrea Isoni, 2009). However, other theoettexplanations have also been proposed,
involving, for example, substitution effects (W. dael Hanemann, 1991), costly information
acquisition (Charles D. Kolstad and Rolando M. Garmpnil999), incompleteness of preferences
(Michael Mandler, 2004), and evolutionary advangateffen Huck, Georg Kirchsteiger and

Jorg Oechssler, 2005).

In a recent article, Plott and Zeiler (2005) —¢eforth PZ — offer a radically different
interpretation of disparities between WTP and WTkae “primary conclusion” they derive from
the data they report is that “observed WTP-WTA ghpsot reflect a fundamental feature of
human preferences”; the thesis of their paperag tb the contrary, “observed gaps are
symptomatic of subjects’ misconceptions about #iene of the experimental task” in which

valuations are elicited (p. 542).



PZ's experimental design is grounded in a revaéprevious experimental investigations
of WTP and WTA for a wide range of goods, includiog-value consumption goods (such as
coffee mugs and chocolate bars), non marketed gsodk as tree density and food safety),
lotteries with goods as prizes, and lotteries withney prizes. PZ note that WTP-WTA gaps
have been observed in some of these experiment®bit others, and that there is no consensus
about the reasons for this variability. They paat that “scholars who accept the psychological
explanation of the gap have sought to explain Hreation in terms of the commodity used in
experiments (e.g., mugs, lotteries, money, canidy)’e However, PZ also note that different
experiments have used different procedures tatrgduce misconceptions, and they wonder
whether these differences in procedures, ratherdiféerences in the experimental commodity,
might be the explanation. They argue that, althaheg literature reveals no agreement about the
interpretation of the gap, there is a consensusttgerimental procedures to investigate it
“should be designed to minimize or avoid subjecdaonceptions”. Because no comprehensive
theory of misconceptions exists, they pose thefahg “main research question”: “If we design
an experiment that completely controls for subjestconceptions as implicitly defined by the
literature (i.e. an experiment that includes ey@ocedure used in previous experiments to

control for misconceptions), will we observe a WWPFA gap?” (pp. 531-2).

In order to answer this question, PZ run three egperimental treatments in which
“subject misconceptions are completely controllgdnzorporating the union of procedures
found in the literature” (p. 532). They contrdstde treatments with a replication of one of a

series of experiments reported by Kahneman, Jagkétsch and Richard Thaler (1990) —

1 pZ’s paper gives a brief account of this revieviore details are provided in their online Appengigp:/www.e-

aer.org/data/june05 app_plott.pdf




henceforth KKT — which found a WTP-WTA disparitgummarizing their findings, PZ report
that when using the procedures in KKT’'s Experingrthey “replicate the gap with roughly the
same magnitude”, but their new treatments prodoeédtriking result” that “[w]hen an
incentive-compatible mechanism is used to eliditagons, and subjects are provided with (a) a
detailed explanation of the mechanism and howrigeaat valuations; (b) paid practice using the
mechanism; and (c) anonymity,” they “observe no WIWH A gap” (pp. 531-2). We will use

the termPZ procedurdor the mechanism used in PZ’'s new treatmentse r€bult stated in the
preceding quotation — that no gap is observed whisrprocedure is used — will be called tiee

gap result

Like any experimental finding, the no-gap resuals Iheedemonstrateanly in the
confines of specific experimental designs, bigmificantby virtue of interpretative judgements
about its wider applicability. Describing the damaf their own experiments, PZ state:
“Experiments were conducted using both lotteried mugs, goods frequently used in
endowment effect experiments. Using the modifiextedures, we observe no gap between
WTA and WTP” (Abstract, p. 530). Interpreting thessult, they conclude: “The differences
reported in the literature reflect differences xperimental controls for misconceptions as
opposed to differences in the nature of the comtydédig., candy, money, mugs, lotteries, etc.)

under study” (p. 542; see also p. 531).

Possibly because of the reference in the Abstoattte use of two goods, and because PZ
suggest that the variation in experimental ressltslated to variation in controls for
misconceptions rather than variation in the goagladused, their paper has been widely cited as
providing experimental support for the hypotheba the PZ elicitation procedure eliminates

WTP-WTA disparitiesn generaland that such disparities are artifacts of insigfitly



controlled experiments. For example, Jay R. Carrignd Matthew C. Rousu (2008, p. 291)
interpret PZ as showing “that the widely heraldespdrity between [WTA] and WTP may

simply be an artifact of participants’ ‘misconcepis’ regarding the demand-revealing nature of
widely used auction mechanisms”. Matan Tsur (2@0840) takes the PZ paper as evidence
“that subjects’ misconceptions of experimental $aste the main cause for the WTA/WTP
disparity reported in experiments”. Many similaadings of PZ can be found in recent
literature? In a later paper, PZ themselves refer to thaiiysas follows: “Plott and Zeiler (2005)
posited an explanation centered on subject mis@iiocess stemming from the preference
elicitation method, and ran additional experimehtt implemented the union of commonly used
controls to reduce misconceptions. When proceduess used to eliminate alternative
explanations, the gap disappeared. The data sugeoconclusion that observed WTA-WTP
gaps are caused by subject misconceptions resfitingthe use of special mechanisms required

to elicit valuations.” (Plott and Zeiler, 2007,33150).

Given the amount of effort that has been and naes to be devoted to theoretical
explanations of WTP-WTA disparities, the hypothdéiseét these disparities are mere artifacts is
controversial and potentially of great significandéowever, PZ’s published results provide a
somewhat limited evidential base for this hypotsesithough their experiments involved 14
tasks eliciting WTP and WTA for lotteries and otieiegng WTP or WTA for a mug, their paper
reports only the results from the task involvinggsu Thus their no-gap result rests on 36

subjects reporting WTP for a coffee mug and 38 ntapp WTA.

2 See, for example, Jeffrey J. Rachlinski (2088/le N. Garnett (2006), Eric J. Johnson, Geraidi# and Anat
Keinan (2007), Emmanuel Flachaire and Guillaumdaddl(2008), and Jeremy Clark and Lara Friesen&2p0

197).



PZ explain the exclusion of their lottery datatbe grounds that these tasks were used
only for training subjects and that this may hacbto data contamination (pp. 539-40, note 15).
However, given the widespread use of lotteriescomemics experiments, it is of interest to ask
whether, in the absence of contamination, PZ'station procedure eliminates the WTP-WTA
gap for lotteries as well. If the answer is ‘Yeakat would be consistent with the now-common
interpretation of PZ’s results as showing that WINH-A gaps in general are artifactual; but if
the answer is ‘No’, we conjecture that researcheght be more cautious about dismissing the
WTP-WTA disparity simply as an artifact or suppgsihat it can bgenerallyeliminated by

those particular procedures.

In mounting our study, our primary objective wasapply PZ’s elicitation procedure to
both mugs and lotteries while ensuring that nontefpaid tasks was contaminated. As in PZ’s
experiment, we found no significant WTP-WTA gap fiaugs, thereby adding weight to that
particular result. However, we also observed aiBa@ant and persistent gap for lotteries of much
the same kind found in PZ’s unreported lottery daitgygesting that the PZ procedure doesmot

generaleliminate the WTP-WTA gap.

In a second stage of our investigation, we comptredKKT and PZ designs when
applied to mug$. By contrast with PZ, who used different subjemblg and different types of

mugs in their various treatments, we implementedrdrolled comparison in which subjects

® We acknowledge that PZ have made their full dataavailable to other researchers on requesthanthe notes
that accompany these data refer to the WTP-WTAfgalptteries. But since there is nothing in thébjished paper
or the online Appendix to suggest that these déagitmeveal this result, that result cannot be saidave been

reported in the normal scientific sense.

* This comparison was requested by two referees efaier version of our paper.



were randomized between the two treatments, welséime mugs being used in both. Moreover,
whereas PZ gave a show-up fee in their own treasriart not in their KKT replication, we gave
the same show-up fee in both treatments. Undeetbenditions, we found no significant
differences between the two procedures. Thistiigdioes not affect our conclusions about the
no-gap result, but it raises questions about howhia WTP-WTA disparity for mugs is
attributable to subjects’ misconceptions and hawother variables in the experimental design

might be influential.

Before moving to the substantive part of our papermust explain its intended scope.
Like PZ, we believe it is important to distinguisetween thexistenceof the WTP-WTA gap as
an empirical regularity and possildgplanationdor that phenomenon. PZ emphasize this
difference by using the term “WTP—-WTA gap” to referthe empirical regularity and by
introducing the term “endowment effect theory” (BEQJ refer to “a particular explanation of
gaps”, namely that they are due to loss aversipngp0-32, 542). PZ present their explanation
of the WTP-WTA gap — that it is the result of subjmisconceptions — in opposition to the
hypothesis that it is explained by EET. They cadelthat EET “does not seem to explain

observed gaps” (p. 542).

PZ do not set out EET as a specific formal thesayjng only that it is “a special theory
of the psychology of preferences associated withsipect theory” (p. 531). They do not cite
any theoretical presentation of prospect theostesd using KKT’s primarily empirical paper as
their main point of reference. As used by PZ, “EBppears to refer to a loosely-related family

of theories of reference-dependent preferenceshatas evolved and diverged over ti&hus,

® For example, prospect theory as originally propdsgKahneman and Tversky (1979) applies only ioxise

choices under risk in which the reference poirsoisie sure amount, and so makes no predictions soatfor



whether any particular testable hypothesis is giligation of EET will often be a matter of
judgment. Implicitly, PZ attribute two firm hypatkes to EET. First, there is some tendency for
WTA to exceed WTP. Second, because this dispaa#tylts from a “fundamental feature of
human preferences”, it cannot be “turned off andising different sets of procedures”. More
specifically, it cannot be turned off simply by mgiprocedures which control for subject
misconceptions (pp. 531-532). By attributing thegeotheses to EET, PZ are able to interpret
their “main research question” as a test of EET latte to interpret the no-gap result in the case

of mugs as evidence against that theory.

If KKT are regarded as the principal exponents BT Ethe attribution of the second

hypothesis to that theory might be questiohidd.this paper, however, we aret concerned

lotteries, nor about either WTP or WTA for riskledgects such as mugs. Tversky and Kahneman (18&ljhe
assumptions that underpin the value function irspeat theory and apply these to choices betweklessgoods in
such a way as to imply WTP—WTA gaps for such gobdsthis model is silent about lotteries. By cast,

Sugden’s (2003) reference-dependent expectedyutiktory predicts a WTP-WTA gap for lotteries.

® KKT do not hypothesize that WTP-WTA gaglsvaysoccur and necessarily persist even when otheesare
controlled. For example, they refer to situatiarere “the buying-selling discrepancy is simplytrategic mistake,
which experienced traders will learn to avoid” {826). Their most explicit statement of a theaadty-grounded
hypothesis is in the following passage: “[M]anyatepancies between WTA and WTP, far from being stake,
reflect a genuine effect of reference positionpmferences. Thaler (1980) labeled the increaafdof a good to
an individual when the good becomes part of théviddal's endowment the ‘endowment effect’. Thifeet is a
manifestation of ‘loss aversion’, the generalizatibat losses are weighted substantially more tigectively
commensurate gains in the evaluation of prospextsrades (Kahneman and Tversky, 1979; Tversky and
Kahneman, in press [1991]). An implication of ta/mmetry is that if a good is evaluated as aud®n it is
given up and as a gain when it is acquired, logssian will, on average, induce a higher dollauesior owners

than for potential buyers, reducing the set of ralljuacceptable trades” (pp. 1327-8).



with PZ’s interpretation of what they call EET. Nare we concerned with whether PZ’s or our
own data are consistent with EET. Since EET isangltarply-defined concept, engagement with
those issues would be an unhelpful distraction ftieenpoint of our paper. Indeed, we are not
concerned with testingny particular theoretical account of WTP—WTA gapse cus on two
better-defined questions relating to thestenceof the WTP—-WTA gap: first, whether it is
generallyeliminated when the PZ elicitation procedure iplemented; and second, whether the
WTP-WTA gap for mugs is less evident when the R@dure is used rather than the KKT

design and when other potentially confounding \@es are better controlled.

The remainder of this paper is organized as folloimsSection | we describe the main
features of PZ’s design and argue that, if contatron problems are avoided, the lottery tasks
are well-suited for exploring the relationship beem WTP and WTA. In Section Il we describe
our uncontaminated replication of PZ’s experimdntSection Il we report the results of our
experiment and compare these with the correspordfityfrom PZ’s. In Section IV we offer
some conjectures about possible causes of theeahffe we observe between mug and lottery
tasks, and about why there is no significant WTP-A/&p in our replication of the KKT
experiment. But, of course, these can only be postspeculations, although we hope they may

suggest possible topics for future experimenta¢atigation.

[. Plott and Zeiler's design
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In this Section, we focus on those parts of PZseeiment that implement the PZ elicitation
procedure via their Treatments 1, 2 anfd Bhe overall structure of each of these treatments
consists of the following sequence of phases:difegal instructions, (ii) worked examples, (iii)
unpaid training rounds, (iv) paid rounds, and (@yments. The general instructions explain the
elicitation mechanism, a variant of the Becker—Dm&+Marschak (BDM) procedure (Gordon

M. Becker, Morris H. DeGroot and Jacob Marschalg4)9 Numerical examples are then used
to show why, when this procedure is used, it isnogitto report a WTP or WTA equal to one’s
true value. In the course of this phase, partidipare shown hypothetical WTP and WTA tasks
(each involving lotteries, but with outcomes reprasd by pure numbers rather than amounts of
money) and are given instructions about how toreragkiations on the forms used to record
responses. In the unpaid training rounds, pagrdpwork through two hypothetical tasks (one
WTP and one WTA) involving lotteries with money coitnes. Participants are free to ask
questions, and mistakes are identified and comldayehe experimenters. WTP is elicited for a
degenerate lottery, offering a small sum of monéi wertainty. The experimenter uses this task
to reinforce the message that a participant whe faireport his or her true value (which in this
case is unambiguous) is liable to make avoidaldsds. The fourth phase contains the 15 paid

tasks, in which WTP and WTA valuations are elicited14 different lotteries and for a mfigin

" PZ refer to these as ‘Experiments’ 1, 2 and 3eafiment 3 (carried out several months after tise fiivo treatments
and with a different subject pool) included debrigfinterviews. Findings from these interviews digcussed in

Plott and Zeiler (2002).

8 In their paper, PZ say very little about the resgenerated by the lottery tasks, apart from gagimme

“speculations and conjectures” based on their pneation of the unreported data (pp. 539-540, h6je In the
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the final phase, participants receive the net paysi® which they are entitled as a result of the
paid tasks, in addition to a show-up fee of $5.08e payment procedure is organized so that

each participant’s payout is not known by othetipgrants 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 taskeTottery tasks are sequenced as follows:
three tasks elicit WTA for small-stake lotteriesptof which are degenerate; three more tasks
elicit WTP for small-stake lotteries, two of whiahe degenerate; then four tasks elicit WTA for
(relatively) large-stake, non degenerate lotteradi®r which, four tasks elicit WTP for
(relatively) large-stake, non degenerate lotteriesr these lottery tasks, participants are alktat
randomly between two groups, A and B, with the paaters of these tasks differing between the
two groups. For the mug task, participants aredoanly allocated between WTP and WTA.
Treatment 2 is identical, except that the mug faskedes the sequence of lottery tasks.
every task, each participant reports his valuagiot then observes the realization of the BDM
procedure which determines his payment for th&t th&€se payments are accumulated over the

course of the experiment and paid out at the end.

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 lotteriesjhe corresponding WTA lottery. For example,

online Appendix (see note 1 above), they descthibddttery tasks in more detail, but not the dhtd they

generated. We thank them for giving us accesseset data.

° In the paper and online Appendix, PZ do not exptae purpose of the lottery tasks in Treatmenin2a private
communication, they have informed us that in theatment the lottery tasks were used as an “exXplgra

experiment” to gain insights into subjects’ miscepiions.
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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. ($0.8(8; —$0.10, 0.7), which is obtained from
lottery 3 by adding $0.10 to each outcome. In gané L = (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 welltedifor making within-subject comparisons of
WTP and WTA. Under the assumption of constant labsoisk aversion, expected utility theory
implies WTPK) — WTA(L) = c (where WTPK) and WTA() denote WTP and WTA valuations
of the respective lotteries). For any crediblaiagstions about participants’ wealth levels and
about the curvature of their utility-of-wealth furons, the degree of approximation involved in
assuming constant absolute risk aversion is timgneallowing for changes in participants’
wealth over the course of the experiment as atreftthe accumulation of payoffs from
successive task8. Further, any (small) effects associated with #giproximation can be
expected to work in a consistent direction. H standard assumption in expected utility theory
that absolute risk aversion falls as wealth in@ea®ecause the incremeris added to WTP
lotteries rather than to WTA lotteries, and becaddd> valuations are always elicitaéter the
corresponding WTA valuations (that is, when pgpieits’ accumulated earnings are expected to

be higher), any wealth effects will tend to make M\Aigher than it would be under the

% The theoretical justification for this claim isgeided by Rabin’s (2000) ‘calibration theorem’. efargument
assumes that utility is defined tavelsof wealth rather than dncrementsbut in the present context that is not a
problem. The hypothesis that utility is a functmfincrements of wealth is a hypothesis aboutdference-

dependence of preferences, while PZ's null hypastieghat preferences are referefmugependent
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assumption of constant absolute risk aversion.sTthat assumption imparts a slight
conservative bias to a test for disparities in Whtee null hypothesis is WTR] — WTA(L) =c¢
and the alternative is WTR] — WTA(L) <c. In this respect, the non counterbalanced orfler o

WTA and WTP tasks serves a useful purpdse.

If one considers the structure of the experinaanive have described it so far, the lottery
tasks seem no less well-designed than the mug tasstessting hypotheses about the existence of
WTP-WTA disparities. Indeed, whereas the mug taske require between-sample tests, the
lottery data allow more powerful within-subjecttgesin design terms, there seems to be no
prima facie reason to treat the mug task as tha™test for disparities and the lottery tasks as
“paid practices” (when preceding the mug task)irigelevant (when coming after), any more
than the converse. From the participant’s pointiefv, all paid tasks are “real” in the relevant
sense of having real consequences. We suggestyjhatheses about the effects of paid practice
can more usefully be formulated as hypotheses ahewgffects oéxperience- that is, of
repeatedly facing paid tasks, none of which need®tdescribed to subjects as a practice for
something else. As PZ say at the beginning of fleeitnote 15: “Theoretically, the lottery rounds

could be used to test for a WTP-WTA gap” (p. 539).

However, PZ did not consider it appropriate te treir lottery data for testing

hypotheses, on the grounds that these data wen¢ésfomated by a design that was developed

1 One problem (pointed out by PZ in a private comiwation) is that, if misconceptions are eroded gedly, WTA
responses will be more affected by misconceptibas WTP responses. However, if such learning tekieg
place, one would expect WTP-WTA disparities to teater for pairs of tasks that appear earlier énekperiment
than for ones that appear later; and that canJestigated. In fact, there are no obvious trendbe degree of

disparities for lotteries, either in PZ's experimenin our replication of it (see Section IlI).
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only for training”. They refer to two forms of datamination”. First, lottery selling tasks
preceded lottery buying tasks. Second, “[m]istedeeections, public answers to questions, and
other procedures were also employed continuousticmconfound the valuations provided in
the lottery rounds” (PZ, pp. 539-540, note 15). Wdee already explained why the order in
which buying and selling tasks were presented doesule out tests for WTP—-WTA dispatrities.
We now consider the role of possible contaminatibsubjects’ responses to the lottery tasks by

training procedures.

The written instructions for PZ’s experiment piwivery little information about the
content of these training procedufésThe only reference to any practice or trainingpaated
with the paid lottery tasks comes at the very drnth@ instructions, where subjects are told: “the
first several rounds involve relatively small pafgof These rounds are intended to give you
practice before you get to the rounds involvingngigant payoffs”. This passage seems to be
advising subjects to use the small-stake lotteskgas practices for the large-stake lottery tasks
and possibly (in the case of Treatments 1 ands®) falr the mug task, but it gives no indication
of the nature of any intervention by the experireentn any of the lottery tasks. The only
additional information in PZ’s paper and online &pgix is the passage we have already quoted.
From this information, it is difficult to judge hoimtrusive (and thereby potentially

contaminating) the experimenters’ interventionsewver

However, since any analysis of PZ’s lottery datala be vulnerable to the criticism that
these data might have been contaminated, we demdeglicate Treatment 1 (and Treatment 3,

which is identical except for the ex-post debrigjibut with the crucial difference that none of

2 These instructions are reproduced in PZ’s onlippehdix: see note 1 above.
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the paid tasks was described as a “practice” agigl When these tasks were being performed,
there was no training intervention by the experiteen In other respects, we tried to replicate

PZ's procedures as closely as possible.

II. Our design

In Stage 1 of our study, our aim was to replicatés Fmplementation of their elicitation

procedure for lotteries and mugs while ensuring tihe lottery data were not contaminatéd.

Most of the differences between the original desigd the replication are adaptations necessary
for a computerized implementation, rather than R@s-and-paper methods. We chose to use
computers to simplify the organization of the expent* and to make the interface between

participant and experiment as pre-scripted as plessi

Our experiment had the same five phases as tgmaii In the instruction phase, the
instructions reproduced those of the original expent very closely, with a slightly different but
entirely standard visual representation of loteeri&hey were read out by an experimenter while
participants followed the text in printed form. €full text of our instructions can be found in

the Appendix [intended only for online publication]

13 We thank Kathryn Zeiler for her assistance indbsign of the experiment and in the preparaticthef

experimental instructions.

4 Computerization avoids the need for PZ’s complek @me-consuming “commitment” procedure (in which
subjects write their WTP or WTA valuations on slgdgpaper and post them in sealed boxes, and feriexenters
subsequently check these against subjects’ retaels). In the training rounds, computerizati@o aimplifies the

checking of responses for inconsistencies.
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In the “worked examples” phase, participants va@wn two valuation tasks, one
eliciting WTP for a non degenerate lottery and eligting WTA for a degenerate lottery. For
each of these examples, they were shown the fapsghat would later be followed in each
unpaid practice and in each paid task. In Stepel, would enter (open-ended) valuations,
rounded to the nearest five pence. In Step Zetperimenter would reveal the fixed offer by
publicly opening a colored envelope randomly selédtom a set of 88 In Step 3 (for lotteries
only), the outcome would be publicly determineddogwing one of 100 numbered discs from a
bag. Participants would record the monetary outcootresponding to the drawn number, which
could be read easily from the lottery display om $oreen. In Step 4, participants would work
out and enter their net earnings for the roundptiogram would then verify these entries. In
Step 5, they would add these earnings to (or stiitfiam from) the accumulated total of

previous rounds; the program would verify the netalt

The training phase involved two unpaid tasks. seh&ere exactly as in the PZ
treatments, except that lottery outcomes were aspeein UK pounds instead of US dollars. In
the first training round, participants reportedithMTP for the degenerate lottery (£3, 0.7; £3,
0.3), while in the second they reported their WBA(E2, 0.5; £4, 0.5). In the training phase (but
not in the later paid tasks), whenever a subjeietred a value outside the range of possible
payoffs, the computer displayed an error messagkieing why the value was not optimal.

Before proceeding, the experimenter clarified aoylds regarding the message on the screen

5 Two sets of colored envelopes were used, onénéofittst six tasks and the other for the later $askll offers

were in multiples of five pence. The distributioihoffers, different for the two sets, was not raeel to participants.
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and answered any questions. Subjects who hadedmen optimal values were given a chance

to revise their valuations if they wanted to.

There were 16 paid tasks. The first 15 of thesgewery similar to the 15 tasks of the PZ
treatments, with the lottery tasks presented fastin PZ’'s Treatments 1 and 3). In the interests
of statistical power, we did not distinguish betwaype A and type B lotteries as PZ did: all
subjects valued the same lotteries (and in the sade). The parameters of these lotteries are
shown in the ‘Replication lottery’ column of Taldle After allowing for a conversion rate (at the
time of the experiment) of approximately two dadlém 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 experimegath WTP lottery is constructed from a
corresponding WTA lottery by adding a constant amidéo 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 oyumteldid not include lotteries involving losses;
this required us to create substitutes for PZtetas 3, 6, 9 and 13. For the fifteenth task,
participants were divided between WTA and WTP treatts; valuations were elicited for a

University of East Anglia coffee mug (with a retarice of £4.50).

The final paid task was new to our experimentisTask elicited valuations of a
chocolate gambléCG) 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

'8 Unlike the other lotteries, which were played publicly during the experiment (with the same reatiion of the
random process for all participants in a sessithe)chocolate lottery was played out separately&mh participant
who bought or failed to sell. This procedure wasdito reduce the experimenters’ ex ante unceytabragut how

many boxes of chocolates would be required for saskion.
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WTA in the mug task reported WTP in the CG taskl @ice versa. We introduced this task
because, in view of the PZ data, we conjecturetthieaextent of disparities might differ between
lottery and mug tasks. Such a pattern might béaegd as the effeditherof a difference
between lotteries and certaint@sof a difference between money outcomes and outsome
described in terms of consumption goods. By d@tigitaluations 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 everglmeiare of the existence of the CG task, the

latter could not contaminate our replication.

The payment phase was designed to replicate threyamty of the PZ experiment as far
as possible, subject to the constraint that weeameired by tax regulations to collect signed
receipts from people taking part in our experimemtaonymity was implemented as follows.

An assistant checked participants’ identity onvalrat the lab. The experimenter inside the lab
was unaware of the names of the participants, ebatnom was identified by a unique 7-digit
identification code contained in a sealed envelofethe 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 aptard withdrew their identification card. As
the instructions explained, this ensured that gghier (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 gamson between the PZ and KKT
designs. From now on, we will call PZ’s replicatiof the KKT design the “KKT—-PZ treatment”
and our replication of it the “KKT—ILS treatmentiur Stage 2 treatment using the PZ elicitation

procedure will be called the “PZ—-ILS” treatmenZ &se the KKT—PZ treatment as a benchmark
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against which to measure the effectiveness of ttwitrols for misconceptions. In order for this

to be an informative comparison, however, the tets sf procedures should be as comparable as
possible. For this reason, our PZ—-ILS and KKT—teatments differed only with respect to

what PZ regard as their essential controls for amiseptions. In order to achieve this, we took
the following steps. The participants were notdhme as those in Stage 1, but they were
recruited from the same subject pool, and wereaaahgldivided between the PZ-ILS and KKT—-
ILS treatments. Each treatment elicited WTP and®@r a mug, the same type of mug in both

treatments.

Our PZ-ILS treatment was essentially the same aStage 1 experiment, except for four
modifications. First, there were no lottery taskshe “paid task” phase; participants moved
straight from the training phase to the mug t&skn this respect, the status of mug tasks in the
PZ-ILS treatment was similar to that in PZ’'s Treatn? (in which the mug task was the first
paid task), which we had not replicated in Stag&écond, the “worked example” and training
phases used tokens with fixed redemption valugésadsof degenerate and non degenerate
lotteries. Third, a mug was placed in front of gvgarticipant, as in the original PZ experiment.

(In Stage 1, as part of our computerization ofdésign, we had substituted an on-screen

' In these respects, PZ’s comparison between thelésigns was less controlled. The treatments wisell the
PZ elicitation procedure used students at the Usityeof Southern California Law School (Treatmehtand 2) and
Pasadena City College (Treatment 3); the KKT—Pattnent used students at CalTech. The mug usée iIKKT—

PZ treatment was different from that used in Treatta 1, 2, and 3.

18 Given that no lotteries were used and that there ewly one paid task, in each round subjects dadrnplete

only three steps: entering their offer, recording fixed offer, and computing their round payment.
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photograph of a mug.) Finally, we increased trenshp fee from £3.00 to £8.00 to compensate

for the absence of the lottery tasks.

As in the KKT-PZ treatment, the KKT—ILS treatmetlitited hypothetical WTP or WTA
valuations for two fixed-value tokens (the sameettkas in the PZ-ILS treatment), prior to the
mug task? Buyers and sellers sat in adjacent seats; a nasgp¥aced in front of each seller, and
buyers could inspect this. In the interests oatgecomparability with our PZ-ILS treatment,
we made two changes. First, our implementationagasputerized. Second, we paid the same
£8.00 show-up fee as in the PZ-ILS treatment. [@IK&—PZ treatment, like the original KKT
experiment, had no show-up fee.) This latter ckamgs introduced in order to control for a
potentially confounding factor. It is possiblettsabjects’ responses to valuation tasks are
affected by their previous experimental earningshe form of show-up fees and earnings from
previous tasks. In particular, we could not beeghat responses would be immune from “house
money” effects (Richard Thaler and Eric Johnso®0)%hat might exert an upward pressure on
WTP responses while leaving WTA relatively unaféett Since any such effects would
attenuate WTP—WTA disparities, we considered itrdbke to control for this possibility when

making comparisons between the PZ procedure andKhedesign.

Il. Results

Both stages of the experimental investigation veereducted at the Social Science for the

Environment Experimental Laboratory of the Uniweof East Anglia using the Zurich Toolbox

9 The full instructions of the KKT—ILS treatment aeported in the Appendix.
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for Readymade Economic Experiments (Urs Fischba@@€7). In total we recruited 244

subjects — 100 for Stage 1 and 144 for Stage 2awrdfrom the general student population.

The results are presented in Table 2 below, waisb reports PZ’s data for comparison.
Each column in the table refers to a matched galvbA and WTP tasks, either within-subject
(for lotteries) or between-subject (for the mug &@@). In the column headings, L1 to L14 refer
to lotteries 1 to 14 in the relevant experimentreatment. For each of the two tasks, the table
shows: the number of observationy; (for lottery tasks) the expected value (EV) lué tottery;
the mean, median and standard deviation of paatt§) reported valuations; and (for lottery
tasks) the ratio of the mean reported valuatioiméoEV. For each pair of tasks, the table shows
mean and median ‘standardized WTA/WTP’ statisti€sr the lottery tasks, standardized ratios
are defined as [WTA( +c] / WTP(K);?° the statistics reported are the means and medfans
the within-subject ratios. For the between-subjegy and CG tasks, we report the ratio of mean
WTA to mean WTP and the ratio of median WTA to naedWTP. The final row reports the

result of a test of the hypothesis that, aftercdadization, WTA is greater than WTP.For

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

compatible with observations for which WK (< c.

21 When offers are constrained to take non negatees, a truncation problem may arise every tineentmimum
prize is zero or less (as in WTA lotteries 3, 7aBd 10 of the replication experiment and alse@tas 6, 9 and 13 of
PZ’'s experiment). The essence of the problemasdlrors that would make WTA lower than zero ated out in
these cases, potentially creating artificial WTP-A\isparities. However, if truncation were a sesdssue, one
would expect a large number of zero valuationgHese lotteries. Since this is never the caseliata, and
occurs extremely rarely in PZ's data, we can bdident that our tests are capturing genuine WTP—WTA

disparities.

22



lottery tasks, the significance level reportedhe tast row is for a one-tail Wilcoxon signed-rank

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

Before considering the main results, we look atdbgenerate lottery tasks (rounds 1, 2, 4
and 5 of Stage 1). Given that participants’ amddioffers were constrained to be multiples of
five pence, each of these tasks had two respoosssstent with a weakly dominant bidding
strategy, hamely andx + 0.05 in WTA tasks andandx — 0.05 in WTP tasks (whexas the
certain amount). Averaging over the four tasks3 pércent of responses satisfied this criterion,
and 86.5 percent were within five pence of thisréhwas no particular trend. 60 percent of
subjects made weakly dominant bids in all four saskhile only 6 percent made dominated bids
throughout. The frequency of dominated bids wakdri than in the original PZ experiment, but

the two are not comparable: we did not deploy anm$ of mistake correction at this stage.

We now turn to the non degenerate lottery taskstasks 3 and 6—-14). In our
experiment, as shown in the last row of panel Aable 2, WTA significantly exceeds WTP at
the 1 percent level in four of the five possiblenparison$? Panels C and D show a very
similar pattern in the PZ experiments, where WTdgngicantly 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, standardized WTA/WTP ratios are sdmaelower 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 The only case in which the disparity is not statally significant is the pair of lotteries 9 ahd. It may be
relevant that this is the only case, either inexperiment or in Plott and Zeiler’s, in which tredlig lottery is non

degenerate and has two positive outcomes.
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the disparity is absolutely clear. The strong kEinity between the two sets of results suggests
that the training procedures that accompanied RRary tasks did not induce systematic

distortion.

Is there any tendency for the extent of the digp&y decay as participants gain
experience? Since the WTA tasks were presentgtkisame order as the corresponding WTP
tasks, we can investigate this question by lookimdrends in the standardized WTA/WTP ratios
over the sequence of lottery pairs (3, 6), (7, 18,)12), (9, 13) and (10, 14). In each of the¢hr
data sets there some variability, but looking atdata as a whole, this variability appears to be
essentially random. WTA valuations (which are régdaround the middle of each experimental
session) show a consistent tendency to exceed tB¥'sdtio of mean WTA to EV is greater than
1in 11 cases out of 15), while WTP valuations (ityagported towards the end of the session)
show a similarly consistent tendency to fall sladrEVs (the ratio of mean WTP to EV is less

than 1 in 11 cases out of 15).

Finally, we consider the mug tasks. Panel E dfld & shows the data reported by PZ in
support of their no-gap result. The key findinghiat 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 (Treatmentsd13am@nd 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 — bid is not statistically significant. Again,
there is an obvious similarity between the respiitithe original experiment and of the
replication. The absence of any disparity for swapen the PZ procedure is used is also evident

in the results of Stage 2, which are reported mep8 of Table 2. There is no significant
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difference between the distributions of WTA and Wiuations; 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/dtA and WTP; the ratio of means is 0.96
(1.22 for medians). Recall that, in Stage 2, pgodints were randomized between the PZ-ILS
and KKT-ILS treatments, the same mug was tradedah treatment, and the show-up fee was
the same. Thus, our data (unlike PZ’s) permit ied comparisons of valuations across
treatments. We find no significant cross-treatnfierences, either for WTA or for WTP (see

note c in Table 2).

IV. Discussion

Our primary conclusion is that PZ’s no-gap resoksinot hold for (monetary) lotteries, but does
hold for mugs. In PZ’s treatments, and in our Stageplication, the procedures for eliciting
valuations are essentially the same for both letseand mugs. If WTP—-WTA disparities were
produced simply by misunderstandings of elicitappoocedures, and if the variation in the extent
of these disparities found in the literature wdtglautable to differences in controls for
misconceptions, we would expect the eliminatiodisparities in valuations of one good to be
associated with the elimination of disparities auations of others. It is not credible to propose
that misconceptions about a common set of eliomgprocedures persist, without any obvious
tendency for decay, over a series of paid lottasiks, and then suddenly disappear when the mug
task is faced. And this kind of explanation clgadnnot rationalize the pattern found in PZ’s
Treatment 2, where the disparity is absent initis¢ paid (mug) task and then appears and

persists over a sequence of later (lottery) tasks.
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If one looks only at PZ’s own data, the existeand persistence of the WTP-WTA
disparity for lotteries is clearly a systematiceetf Since one might expect that mistake
correction procedures would, if anything, tenddducethe effect of misconceptions, it is hard to
see how the persistent disparity in the PZ lottita could be an artifact of contamination from
this source. And our replication shows that ttepdirity continues to be observed when that
source of potential contamination is removed. @dbeous inference to draw is that, when the
PZ elicitation procedure is used, the WTP-WTA digpas absent for mugs but occurs and

persists for lotteries

As we explained in the introduction, although Padsgap results come only from the one
round in each of their treatments involving méygheir contribution has been widely
misinterpreted as demonstrating that WTP—-WTA gapsergenerally are artifacts of elicitation
procedures that fail to correct respondents’ miseptions. The fact that mugs are a staple
commodity in WTP-WTA experiments, the wording il tAZ abstract and the absence of
conflicting evidence involving other goods may hésstered that misunderstanding. On that
basis, the hypothesis that experimentally-obseWeé®—-WTA gaps in general are artifactual has
seemed credible to many economists. Given thailsparity is one of the most widely-cited
“anomalies” in individual decision-making, the tnur falsity of that hypothesis is a matter of
considerable significance. Economists would béebeaible to reach informed judgments about
this question if they also knew that the PZ eliaita procedure does not eliminate the disparity

for lotteries. The main contribution of our papethe presentation of that evidence.

23 pZ's no-gap result for coffee mugs is replicaredm experiment reported by Stephanie Kovalchid.g2005).
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The extent to which WTP-WTA disparities are aditel needs to be reappraised in the
light of this additional evidence. In the remaindéthis paper, we discuss various other
possibilities. We must emphasize that this disonssas a different status from the experimental
results reported in Section Ill. Those resultswdefrom experimental treatments that had been
structured to investigate the extent of the WTP-\Wdigparity for specific goods under specific
elicitation procedures. Once we go beyond thetoqresthat these experiments investigate, we
move into a domain in which, it seems to us, theteg evidence base does not justify firm

conclusions.

It seems clear that there is no WTP-WTA dispdatymugs under the PZ procedure.
However, whether these disparities are caused fjgdumisconceptions remains an open
question, particularly in the light of our contexdl comparison between the PZ and KKT

elicitation procedures, which found no significdifterences in reported valuations.

The PZ procedure is primarily directed at corregt specific typ®f misunderstanding
by participants, namely misunderstanding of the Bmkthanism. PZ's investigative strategy
seems to be guided by the hypothesis that WTP-Waps @re an artifact of elicitation
mechanisms that either are not incentive compatisle’hose incentive-compatibility subjects

do not fully understant’ However, while PZ’s design goes to great lenghsorrect this kind

24 pz emphasize four features of their procedurest,ft is incentive-compatible. Second, trainfpgovides
subjects with a basic understanding of the mechanised to elicit valuations”. Third, there aregpice rounds in
which participants “learn by gaining familiarity thithe mechanism” and (in the paid practices) fiestvout the
intricacies of the elicitation mechanism and aregian opportunity to adjust nonoptimal strategpemaximize
their payouts”. Finally, decisions and paymentsaronymous, to encourage participants to focuk@nown
rewards from the experiment (pp. 537-8). The comtheme is that subjects are trained to maximieg teward

from the experiment by reporting their “true” vatioas.
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of misunderstanding, it has other features whicly deanpen WTP-WTA disparities by reducing
the salience of the distinction between buying selting tasks. For example, PZ’s instructions
describe both buying and selling tasks as elicitofters” from the participant, rather than using
terms such as “bids” and “asks” which might diffeiiate the tasks more. In the mug task, every
participant is shown a mug; sellers are told thaytown it, while buyers are told that they do
not. But there is little else to flag up the difiace between buying and selling, whereas other

experiments draw more attention to this difference.

Subjects’ perceptions of their reference state begffected by factors such as
ownership, physical possession of the object, wdrathnot endowments are determined at
random, the wording of the task, and so on. Famgte, in Knetsch’s (1989) classic
investigation of willingness to exchange chocolaed mugs, goods are placed in front of the
subjects who own them. Knetsch and Wei Kang W@009) present experimental evidence
which shows that subjects are reluctant to patt @itnug or pen that they have in front of them,
even if they do not own it, while the effect disapps if subjectewnthe object but do not have it
with them at the moment of making their decisiof@ the basis of such evidence, it is possible
that WTP—-WTA disparities may be attenuated ifraBZ’s designboth buyers and sellers have
a mug in front of them. It seems that such effactssensitive to subtle cues about reference
points; but whatever these cues and their effdfuése is no reason to assume that their being

“turned off” is somehow the default state in tracigans outside the laboratory.

A similar argument can be made about the effeictsaining” 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 subgaitsexperience of buying and selling (e.qg.
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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. One
alternative hypothesis is that trading experieneakens an individual's perception of “not
trading” as a salient reference point (Loomes .e2&l03). Another is that such experience
reduces individuals’ uncertainty about their owafprences; if there is loss aversion with respect
to changes in utility, this will tend to reduce WAWTA disparities (Loomes et al, 2009). Some
support for these hypotheses is given by John #t'4.{2003) finding that, for a given set of
experimental procedures, WTP-WTA disparities arelnfor subjects who have had more
experience of buying and selling the relevant gandsidethe experiment. If one is interested in
the possibility that experience affects the extérstny anomaly, then what PZ call “paid

practice” may be better interpreted as a treatmamable than as an essential control.

A further possibility is that, in PZ's implementat of their elicitation procedure and in
our replication of this, the absence of WTP-WT Apdisties for mugs is partly due to house
money effects. In the original KKT experiment, andPZ’s replication of it, WTP-WTA
disparities were found. In contrast, our contib®mparison found no differences between the
KKT-ILS and PZ-ILS procedures, and no significaspdrities for mugs in either case. Our
experiment was not designed to investigate theeffieshow-up fees, but we offer the conjecture
that this combination of results may be due toféioe that, in the treatments which use the PZ
procedure and in our KKT—-ILS treatment, subject® Wwhy mugs can cover their expenditure
from show-up fees (sometimes supplemented by reciegm sales of lotteries). In the original
KKT experiment and in the KKT-PZ replication, thevere no show-up fees and no

opportunities to earn money prior to the mug tasks.
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PZ argue that their data do not support the hygsighof a house money effect. They
report a regression analysis which shows thateir fTreatments 1 and 3, mug valuations were
insensitive to earnings from preceding lottery tagp. 541-2). We ran the same analysis on our
Stage 1 data and found the same insensitivity. é¥ew we are also able to compare valuations
elicited using the PZ procedure in Stage 1, wherstitow-up fee was £3, with those in Stage 2,
when it was £8°> Mean WTP was £1.86 in Stage 1 compared with £8.&tage 2; the
distributions of WTP valuations differ significapt{p < 0.001 in a two-tail Mann-Whitney test).

On the other hand, there was no significant diffeecbetween the distributions of WTA

valuations (the means were £2.21 in Stage 1 antbf2.Stage 2). These findings are consistent
with the possibility that show-up fees induce ade®money effect, while experimental earnings
do not. Perhaps subjects assign show-up feesxgedimental earnings to different “mental
accounts” (Thaler, 1985) because show-up feemntampreted as a budget that can be spent in the

experiment.

While our results add to the evidence that (foatgker reason) the WTP-WTA disparity
is absent for mugs under the PZ procedures, it séems no less significant a finding that the
gap persists in the case of lotteries. The obvioiesence to draw from this is that there is some

systematic difference between mug and lottery tagksh generates this variability.

This cannot be attributed to variations in elitita procedure, since the same procedure
was applied in both cases. However, the mug ateryotasks differ in some important respects.

In the mug task, subjects report valuations fooasumption gootb be obtained witkertainty;

% This comparison is not as fully controlled as thetween the KKT—-ILS and PZ-ILS treatments. Subjeere
recruited separately for the two Stages and (becaiua rebranding exercise by the University oftaglia) the

mugs used in the later Stage displayed a diffdogyat.
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while in lottery tasks they valumims ofnoneyto be received with somencertainty This
suggests that the difference between the mug dtetyalata might be the result of either a
difference between certainty and uncertainty oiffarénce between consumption goods and
money. The results for the CG task (in the firdumn of panel A of Table 2), in which subjects
value aconsumption gootb be obtained with somencertainty provide some suggestive
evidence. Responses to this task show the sarsgrpas is found for the mug task: a small
positive disparity (the ratio of mean WTA to meaff Ms 1.23) which is not statistically
significant. This suggests that the relevant déifee between the two types of task may be
between money and consumption-good outcomes, rdthebetween uncertainty and certainty;

but we recognize that the evidence base here yssveall.

The difference between consumption goods and moragybe significant because, in the
PZ elicitation procedure, thesponse modghat is, the form in which participants recordith
responses) is always the open-ended statemerdurhaf money. In the lottery tasks, but not in
mug or CG tasks, the response-mode units are atsbin specifying the objects that are being
valued. One possible effect of this is that Igttessks may prompt respondents to use
“anchoring” heuristics that are not applicablehte bther tasks. In relation to lotteries that offe
only two outcomes, one positive and relatively éaagnd one zero (or close to zero), respondents
might be expected to anchor on the former. Thisld/oxduce a general tendency to over-value
such lotteries. However, in order to induce a WMH-A gap, that effect would have to act
disproportionately on selling tasks. As far askwew, existing theories of anchoring do not

account for such an asymmeffy.

26 Another mechanism through which the response mught affect WTP and WTA valuations is analyzedin

theoretical paper by Andreas Lange and Anmol Rétapress). Following Kszegi and Rabin (2006), Lange and
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An alternative explanation of the difference bedswenug and lottery tasks is suggested
by PZ in their footnote 15. Their conjecture iatttasks involving lotteries induce additional
types of misconception, for which the PZ elicitatprocedure does not control. In particular,
subjects may have flawed understandings of theegia®f randomization and probability:
“Experience seems to be necessary for subjectsnilrdawith random devices to incorporate
true notions of randomization and the nature obphility” (pp. 539-540, note 15). In a private
communication, PZ argue that the lottery data sthamous patterns that are inconsistent with
both expected utility theory and EET, and thatiadécative of misconceptions. Perhaps there is
some way that misconceptions about probabilityradewith buying and selling so as to produce

WTP-WTA gaps.

Such an account of the difference between muddaitety tasks, like the others we have
discussed, is a potentially credible ex post cdojec However, it is a conjecture to the effect
that, holding procedures constant, the extent@eWiP—WTA gap may vary according to the
characteristics of the commaodities being valueithcé&the PZ procedure is designed to control
for misconceptions about the elicitation mechaniand since misconceptions about probability
are related to the nature of the experimental gthosl would be quite contrary to PZ’s thesis,
restated in their conclusion, that “[t]he differesaeported in the literature reflect differenges i
experimental controls for misconceptions as opptsetifferences in the nature of the

commodity (e.g., candy, money, mugs, lotteries) etader study” (p. 542).

Ratan model individuals’ reference points as inocafing rational expectations of future exchangebteeat loss
aversion as separable with respect to dimensionsraumption. In auctions in which individuals bidney to buy
some item, loss aversion induces conservative mididithe item is a non money commodity but aggresbkidding
if it is an induced-value token, denominated in eynSince the usual WTP-WTA disparity corresponitls

conservativebidding strategies, this model cannot explainabsence of a disparity for mugs in PZ’s and oua.dat
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PZ'’s strategy for investigating this thesis i®licit WTP and WTA valuations using a
procedure that incorporates all previously-usedrotsfor elicitation-related misconceptions.
In order to establish whether it is differencepiaceduress opposed tdifferences between
commodities that account for variability in the ®kig evidence, it would seem desirable to
apply that procedure to more than one commodity.afplying the same elicitation procedure to
mugs and lotteries, PZ’s design makes this possiblheir lottery data were in any way
contaminated, our additional controls have overctmeproblem. Taking their full dataset in
conjunction with ours, it is clear that when the i#dcedure is used, the WTP-WTA gap is
absent for one type of good frequently used in BRpnts but is significant and persistent for
another. By drawing attention to these data, weehbat we may have provided some stimulus

for researchers in this field to investigate furttiee unresolved issues that we have highlighted.
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Table 1 - Lottery parameters

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

i 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)
% WTA 2 (£0.30, 0.5; £0.30, 0.5)  ($0.35, 0.5; $0.35, 0.5Y$0.35, 0.5; $0.35, 0.5)
é 3 (£0.70, 0.5; £0, 0.5) ($0.70, 0.3; $-0.20, 0.7)$-0(20, 0.3; $0.70, 0.7)
% 4 (£0.30, 0.5; £0.30, 0.5)  ($0.30, 0.5; $0.30, 0.5Y$0.30, 0.5; $0.30, 0.5)
§ WTP 5 (£0.40, 0.5; £0.40, 0.5)  ($0.45, 0.5; $0.45, 0.5($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; &.3)
.g WTA 8 (E2, 0.4; £0, 0.6) (%5, 0.4; $0, 0.6) (%0, 038, ®6)
= 9 (£2.50, 0.5; £0.50, 0.5) ($8, 0.5; $-4, 0.5) (§5; $8, 0.5)
% 10 (E4, 0.3; £0, 0.7) ($10, 0.3; $0, 0.7) ($0, 819, 0.7)
17 11 (E4, 0.7; £1, 0.3) ($8, 0.7; $1, 0.3) ($1, ®9,0.3)
;-jv WTP 12 (£3, 0.4; £1, 0.6) ($6, 0.4; $1, 0.6) ($1, @@, 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, 881, 0.7)
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Table 2 - Experimental Results

A) Replication Experiment — Stage 1

WTA valuation L1 L2 L3 L7 L8 L9 L10 Mug CG

n 100 100 100 100 100 100 100 51
EV 0.20 0.30 0.35 2.10 0.80 1.50 1.20
Mean 0.23 0.31 0.38 2.16 0.94 1.40 1.57 221 215

49

Median 0.20 0.30 0.30 2.10 0.85 1.50 1.20 2.00 1.50
Standard Deviation  0.29 0.14 0.53 0.72 0.43 0.50 960. 1.80 2.09
Mean/EV 1.17 1.03 1.09 1.03 1.18 0.93 1.31
WTP valuation L4 L5 L6 L11 L12 L13 L14 Mug CG
n 100 100 100 100 100 100 100 49 51
EV  0.30 0.40 0.45 3.10 1.80 2.50 2.20
Mean 0.29 0.43 0.35 2.49 1.57 2.31 2.24 1.86 1.75
Median  0.30 0.40 0.30 2.50 1.50 2.25 2.00 1.80 1.00
Standard Deviation  0.07 0.17 0.26 1.11 0.52 0.64 121. 129 1.68
Mean/EV ~ 0.95 1.07 0.78 0.80 0.87 0.92 1.02
WTA/WTP 2 L1/L4 L2/L5 L3/L6 L7/L11 L8/L12 L9/L13 L10/L14 Mug CG
Mean 1.18 1.02 2.19 1.53 1.37 1.11 1.46 1.19 1.23
Median 1.00 1.00 1.33 1.26 1.16 1.00 1.11 1.11 1.50
Significanc@  n/a n/a ok ok ok

*k%k
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Table 2 (continued)

B) Replication Experiment — Stage 2: Comparisomvben PZ-ILS and KKT-ILS Treatments (mugs only)

WTA valuation® PZ-ILS KKT-ILS
n 33 39
Mean 2.75 2.85
Median 3.00 2.75
Standard Deviation 1.76 1.86
WTP valuation® PZ-ILS KKT-ILS
n 33 39
Mean 3.07 2.96
Median 2.50 2.25
Standard Deviation 1.53 2.40
WTA/WTP @ PZ-ILS KKT-ILS
Mean 0.90 0.96
Median 1.20 1.22
Significanc®
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Table 2 (continued)

C) PZ Experiment — A Lotteries (Treatments 1, 2 Zupdoled)

WTA valuation L1 L2 L3 L7 L8 L9 L10
n 36 36 36 36 36 36 36
EV 0.20 0.35 0.07 4.90 2.00 2.00 3.00
Mean 0.20 0.35 0.20 4.81 2.68 2.87 3.86
Median 0.20 0.35 0.10 4.95 2.15 2.00 3.00
Standard Deviation 0.02 0.01 0.21 1.48 1.08 1.88 53 2.
Mean/EV 0.99 1.00 2.87 0.98 1.34 1.43 1.29
WTP valuation L4 L5 L6 L11 L12 L13 L14
n 36 36 36 36 36 36 36
EV  0.30 0.45 0.17 5.90 3.00 3.00 4.00
Mean 0.30 0.45 0.23 4.86 2.63 3.45 4.24
Median 0.30 0.45 0.18 5.15 2.90 3.00 4.00
Standard Deviation 0.01 0.02 0.20 1.59 0.96 2.04 58 2.
Mean/EV ~ 0.99 1.01 1.33 0.82 0.88 1.15 1.06
WTA/WTP 2 L1/L4 L2/L5 L3/L6 L7/L11 L8/L12 L9/L13 L10/L14
Mean 1.00 0.99 1.97 1.47 1.66 1.38 1.46
Median 1.00 1.00 1.23 1.08 1.23 1.00 1.01
Significanc@  n/a n/a o i

**
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Table 2 (continued)

D) PZ Experiment — B Lotteries (Treatments 1, 2 aipdoled)

WTA valuation L1 L2 L3 L7 L8 L9 L10
n 38 38 38 38 38 38 38
EV 0.20 0.35 0.43 2.10 3.00 2.00 7.00
Mean 0.20 0.35 0.44 2.67 2.80 2.69 6.78
Median 0.20 0.35 0.45 2.10 3.00 2.00 7.00
Standard Deviation 0.00 0.01 0.17 1.56 0.99 1.81 701.
Mean/EV 1.00 1.00 1.01 1.27 0.93 1.34 0.97
WTP valuation L4 L5 L6 L11 L12 L13 L14
n 38 38 38 38 38 38 38
EV  0.30 0.45 0.53 3.10 4.00 3.00 8.00
Mean 0.30 0.45 0.49 2.41 3.10 2.67 7.03
Median 0.30 0.45 0.50 2.48 3.00 3.00 7.41
Standard Deviation 0.00 0.01 0.18 0.76 1.07 1.24 11 2.
Mean/EV 1.00 0.99 0.92 0.78 0.78 0.89 0.88
WTA/WTP 2 L1/L4 L2/L5 L3/L6 L7/L11 L8/L12 L9/L13 L10/L14
Mean 1.00 1.00 1.13 1.67 1.34 1.97 1.20
Median 1.00 1.00 1.07 1.36 1.20 1.34 1.08
Significanc@  n/a n/a b b

*k%k

*k*k
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Table 2 (continued)

E) PZ experiment — Mugs

WTA valuation Pooled Mugs Last Mugs First
n 38 24 14
Mean 5.56 5.48 5.71
Median 5.00 5.00 5.10
Standard Deviation 3.58 3.40 4.00
WTP valuation Pooled Mugs Last Mugs First
n 36 24 12
Mean 6.62 5.99 7.88
Median 6.00 6.00 6.50
Standard Deviation 4.20 2.90 6.00
WTA/WTP ? Pooled Mugs Last Mugs First
Mean 0.84 0.92 0.72
Median 0.83 0.83 0.78
Significanc®

a — Ratio is computed as (WTA + c)/WTP for lotteriehile for the mug and CG it is the ratio of mean
and medians respectively. The constant ¢ is £&0a0) for small-stake lotteries (1-6) and £1 ()

high-stake lotteries (7-14).

b — Test based on signed ranks for lotteries anduim or ranks for mug and CG. Significance letel (
tail): * = 10%, ** = 5%, *** = 1%. Test not repaet for certainties.

¢ — No statistically significant difference betwedistributions of valuations in PZ-ILS and KKT-ILS
treatments (two-tail rank sum test).
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