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Efficiency, Reciprocity, and Expectations in an Experimental Game

Martin Dufwenberg & Uri GneeZy

September 1996

ABSTRACT.

We experimentally investigatbe nature of strategic interaction in a 2-player gaiager 1
may takex Dutch guildersf(x) and end the game (player 2 tlggrsf 0), orlet player 2 split
20 between the playersis a treatment variable taking values 4f 7, 10, 13, and 16.

We findthat mostplayers 2 "give away" positive amount$ (on average), butheir
choices are independent xf We explicitly measure thelayers' beliefaand find that many
players 1 expect tget back no morthanf x but nevertheless let player 2 sghie f 20, and

that thebehavior bythe players 2 is consistent with a theory of a guilt basedsyohological
game theory.

* We thank Eric van Damme fbiis advice, Gary Bolton, Doug DeJong, Wer@dith, JosJansen, JaRotters,
Ariel Rubinstein,and Oded Stark for helpful suggestionseminar participants iOslo for astimulating
discussionand JosJansen antlVim Koevoets forassistance during the experimengaksions. Dufwenberg

gratefully acknowledge$inancial support from the European UniomE€M-Network project "Games and
Markets", organized by Helmut Bester.
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|. INTRODUCTION

Suppose youind a wallet inthe street. No onsees you. The wallet contains money, and
someotherstuff which is ofapparenvalue tothe owner but of no use to you. Yoan either
keep the wallet for yourself, or bring it to a nearby police station for the owner to pick up. The
police will routinely register your name, and subsequentiytizsivallet owner toreimburse
you in the amount he considers appropriate. What would you do?

It is commonly assumed in economibat people are motivateshly by material, self-
centered concerns. In the above situation such an assunegtilsnto an inefficiermutcome.
The ownerwill not reimbursethe finder if he pickshis wallet up athe police station. The
finder figures thisout and simply keeps the wall&oth these persons would prefer that the
owner gets back the wallet and reimburses the finder sufficiently.

By contrastexperimental evidence suggestat, when humanteract, various non-
material considerations often become relevant. In some casestheséiminate inefficiency.
To address related issues, @gerimentally investigatdhe nature of strategleehavior in a
sequential game whiahay bethought of as a "loswallet game" because in a sense it models
the above situatiohFormally, werefer to thegame ad (x), and in thebenchmark version

only monetary payoffs are indicated:

y
1y (X)

In I'(x), xJ(0,1) isexogenously given angl1[0,1] is an object othoice for player 2. The

gamestartswith player 1 choosingakeor Leave If he chooseJ akethe game ends and the

1 The monetaryayoffs of[(x) qualitatively match theayoff related to the wallet's contents. Of course, if
additional non-material concerns aa&yoffrelevant these need not be identical intthe cases. Nevertheless
we find the comparison intriguing, and we thank Tone Ognedal for suggesting it.



payoffsarex and O to player 1 and player 2 respectively. If 1 chobsase,then 2 iscalled
upon to move. 2 choos®8][0,1] and the subsequepdyoffsarey and ly. If the monetary
payoffs coincide witlthe players' real payoffs, therlearly if 2 is called upon to move she
should choosg=0. If 1 figures thisout heshould choosdakeat theroot. This outcome is
inefficient since if Ichoosed eaveand 2 chooseg suchthatx<y<1, then gayoff vectorwill

be realized which is better for both players.

We let subjects engage in anonymous, one-ghets of an experimental game
corresponding td (x). The monetary value de unitpie to be split by player 2 is hdiged
at 20 Dutch guilderd 0)2 We usex as the(only) treatmenvariable taking values déf4, 7,
10, 13,and 16. We want to drawonclusionsabout themotivationsbehindthe subjects
behavior and thereforexplicity measure some of thaayers' beliefabout one another's
actions andbeliefs. We do this by askirnpe subjects tmmake certain guessebout other
subject choices or guesses, rewarding them for accuracy (see Appendix 3).

The hypotheses westrelate to issues dfficiency(in monetary valuesjgciprocity,
andguilt. We now discuss thesgsues irturn. An efficient outcome obtains if andnly if 1
choosed eave.We investigate whether 1's propensity to chdassevedepends ox, andtest
the hypothesis that efficiency is achieved only when player 1 expects to earn mgre than

We saythat player 2 isaffected by reciprocity considerations if she choos€s
becauseshe feelghat 1 is"nice" by choosind_eaveand she then has a preferencebeing
"nice inreturn". Onemight argue that théigher isx, thenicer is 1 by choosingeavesince
the potential loss henay incur by doing so is higher. We expect an effect of kimsl to
motivate the subjects in thelecision making anthat therefore is positivelycorrelatedwith
X. We test, and expect to reject, the alternative hypothesis of no correlation betwegn

Player 2may choosey>0 also for reasonsot related to reciprocity. We investigate
specificallywhether 2 has some preference"fot letting 1 down", in the sendbat shefeels
guilty if she choosey "too low" relative to what shéelievesthat 1 expects to get back.

Player 2does not knowl's expectation of, but we measure her expectation of 1's

2 At the time of the experiment (March 1996) 20 Dutch guilder was worth approximately 12 US dollars.



expectation ofy (conditional on 1 choosingeavg andtest thehypothesighat this second-
order expectation is positively correlated with

Note that ifsuch an effect is relevant this indicateat 2's subjectively perceived
payoff dependsot only on whatstrategy profile ismplementedas in standard game theory)
but also on hebeliefs. Psychological gantkeory (Geanakoplos, Pearce & Stacchetti, 1989)
offers a framework foformalizing such effects. Wdevote some attention below (Section
IV.C) to discussing whetheour results can be interpreted fraimat perspectiveand if so
how.

We now compareour approach to some related literatufgx) is related to the
Dictator gamein whichone player decides how tlivide a unit of payofbetweerhimself and
another(dummy) playerThe subgame df(x) where 2 moves, considered in isolation, has
precisely such atructure. One perspective omgght have orour study is that wenvestigate
the potential importance of some non-pecuniary condbatsarise due to a choicthat
precedes dictator subganfeWhen the Dictator game is tested in experiments, with monetary
payoffs controlled, "the dictator" quite oftegives awaymore than zerowhich is typically
explained with reference to altruism or fairness considerafg@eDavis & Holt 1993, pp
263-9 for a discussion). We suspttit 2's behavior will be affected lsymilar concerns in
I(x), but that inaddition itmay mattethat whethe2's subgame is reachedmat is at 1's
discretion.

Berg, Dickhaut, & McCabe (1998nalyze dtrust game" which sharemanyfeatures
with T'(x): Player 1 is given a sum of money. efeooses hownuch tokeep and "sends" the
rest to player 2. The amount sentripled and given to player ®ho chooses homuch to

"send back“. Bolle (1995) reports from aexperiment involving a game which resembles

3 This is in contrast to thEltimatum gamein which an action is addetiat succeedsa proposed dictator
division. In the Ultimatum game the "other" player getadoept or rejedhe proposed splitand in the latter
case, each player gets a zero payoff. The Ultimatum game invokes a fegiotentifl revengethe responder
may punish the divider if he feels he is being treated unfair. See Camerer & Thalerafi®@&)th(1995) for
detailed discussions. Séglith & van Damme (1994jor a report on an experiment on a game which
incorporates essential element$oththe Dictator and the Ultimatum game.

4T (x) can be related to Begg als game afollows: InT(x) player 1 is given a certain amouw} ¢f money.
He thenchooses to sendll or nothing taplayer 2. For anyw>0, the amount sent is then multiplied by the
factor 1k and given to player @hothenmakes a choice on hawuchmoney to "send back” to player(x)



I(x), except that aelement of chance waslded. A lottery was conducted to select four out
of the 64experimental gamea$at wereplayed, andnly the subjects acting in thegames
were rewarded according to thdecisions. Bolle setx=%2 and didnot consider the effect of
changingx. In both of these studies, most subjetitsnot behave according tithe subgame
perfect equilibrium with only self-interested material considerations affecting payoffs.

In closing this introduction we emphastbat perhaps the mostucial feature of our
study is that wemeasure some of thaayers'expectationsThis allows us todraw some
inferences regardinthe players motivations, and to taur findngs explicitly to ideas from
psychological game theofyPsychological game theory enriclte scope of the strategic
analysis by allowingemotional considerations (mur case guilt) to affect strategaecision
making.Berg et al (1995, p139) stress the importanceusing ideas of this type texplain
experimental findings.

Section llexplainsthe experimentaprocedure. Section Il presents tigpothesis we
test, and theexperimental results. Section IV contains a discussioauofmain findings.

Appendices 1-3 contain the subjects' instructions.

[l. EXPERIMENTAL PROCEDURE

The subjects were recruitedh an ad irthe weekly students' newspaper at Tilbudgiversity
andvia posters on campus. Thegenouncements invited subjects to comeupoffices and
"sign up" for an economic experiment on decisiaking. We indicatedhat thesubjects’

earnings would depend on these decisions, and approximately how much money was at stake.

may be viewed amore generathanBerget als game in allowing nodnly x=1/3, andmore special in not
allowing player 1 to send intermediate amounts.

5 See Bolle (1990) for a discussionvdfiether such a set-tgkews incentiveselative to thecase where alll
subjects are paid.

6 Several other authors have conducted experimental studies in which asgéfiteonéy andreciprocity are
key features. See.g. Fehr, Kirchsteiger, &Riedl (1993), Fehr, Gachter & Kirchsteiger (1995), Giith,
Ockenfels & Wendel (1994yan der Heijden, Nelissen, Potters, & Verbon (19863 McKelvey & Palfrey
(1992). However, these experiments arelatively less closelyelated to ours (various real world market
institutions are mimicked, there is no "Dictator subgame", or there are more stages).

7 Bolle (1995) measures somethisignilar to1's expectation of,ybut not2's expectation of 1's expectation of
y which turns out to be the crucial expectation from a psychological games perspective.



In total we had Ssessions, with 12 different pairs of students in eaahias fixed
within a session andas changed between sessions to Dutch guilfeds 7, 10, 13, 16. For
each session we had invited 13 subject®oom A, 13 subjects to Room B, and 4 extra
subjects to a thirdoom to cover for no-shows. Aftéilling Rooms A and B with 13 subjects
(using subjects fronthe third room room ihecessary) these whegezen an'Introduction”
(seeAppendix 1). Then, theytook an avelope at random. In eacbhom, 12envelopes
contained 12 different numbe(a1,..,A12 in Room A and B1,...B12 in RooB). These
numberswere called "registration numbers". One envelopas labeled "Monitor”, and
determined who was the person who che¢katlwe do not cheat. That perssas paid the
average ofall other subjects participating ithat session. After opening the envelopes the
second part of thastruction was distributed (ség@pendix2). Atthis point it was stressed
by the experimenter that this game will be played only once.

Subjects in Room A read the instruction fiis part (seeAppendix2.). They were
then asked to go to the experimenter, one at a ity got an ewelope withfx in it, and
then had to gbehind acurtain. Over there they had to decide whetheake themoney out
of the envelope orat. Then to write their registration number om@te, to puthis note in
the envelope, and to put the envelope in a box near the experimenter.

Subjects in Room B also read the instructionstlics part (seeAppendix 2). They
were asked to write down homuch theywould give to their anonymousounterpart in
Room A (i.e. to choosg), conditional on him/her choosing to ledhe fx in the envelopé.

The subjects' choices, sealed in envelopes, were put in a box near the experimenter.

8 Notethat weask theplayers to reporstrategies each player makes one choice for each information set he
possessed.he advantage of this approachhat theexperimenter can record behavio#itinformationsets,
whether these are being reached or not. However, we note that since a player is not facedaitittctioenpli

of reaching a certain information setnd thismay affecthis behavior. See Rotl{1995, pp322-3) for a
discussion. The idea of askifigr strategies in experimeng®es back to Seltef1967). It hagecently been
used for example by Mitzkewitz & Nagel (1993). Investigating to what extent behavaffeised by the
strategy method may be an interesting topic for future research.



Thenpart 2 started. Theubjects in Room A received new instructions &eeendix
3, also for thencentive schemased) inwhich theywere asked to guess the averggdosen
by subjects in Room B at parf 1.

The participants in Room B also received new instructionsAfgeendix3), inwhich
they were asked to guess the average guess of the subjects in Room A who lelawsetiie
money inthe envelope ipart 1.Meanwhile, an experimenter atite two monitors checked
and recorded thenvelopes of Room A, and matched them each with an envelope from Room
B (as described in the instructions). In the embtthe payoffs frompart 1 and 2 were

calculated and the subjects were paid.

l1l. HYPOTHESES AND RESULTS
We now present the hypotheses we testrapdrt on ouexperimental findingslhe raw data

is given in Tables 1 and 2.

[Insert Tables 1 and 2 here]
The following two hypotheses shoulfind support if subjects behave according to the
"classical solution” (subganmeerfectequilibrium when each player's payd#pendsonly on

his monetary reward):

Ho: All players 1 choos&ake

9 We want to measure 1's expectation of yhehosen byhis co-player but nevertheless ask 1 to guess the
averagechoice ofy in thewhole session. We belietkis creates a superior measure. Say, for exantipe,a
subject believeshat theco-player will chooseg/=0 with probability “2and otherwise choosg=f10. Such a
subjecthas arexpectation of5. With the incentive scheme wse he should indeed guéSsHad we asked
him to guess his co-players choice he should guess #itbef10, however.

10 Note thatwhile the interactingubjects were anonymous to eather,they werenot anonymousis-a-vis
the experimentetdoffman, McCabeShachat, & Smith (1994) report experimergaidence tahe effectthat
if subjectsareanonymous also vis-a-vihe experimenter non-monetary concerns beltome lesgmportant
than otherwise. However, a subsequent study by Bolton & Zwick (1995) sutgesikile there issometruth
to this claim, thelifferencesare rather small angualitatively results do not differ so muckee Roth (1995,
pp 298-302) for further discussion.



H,: All players 2 choosg=0

Recallthattwelve different pairs of subjects interacted in eaeatment. Table Summarizes
for each treatment homanysubjects behaved accordingthe classicalsolution, and in how
many gamethe classicakolution waglayed (e.g: in thef4 treatment, noneut ofthetwelve

players 1 chos&ake In thefl6 treatment, thelassical profile Take, ¥0) wasplayed in two

out of twelve games).

f4 f7 f10 f13 f16

# of Take 0 6 4 8 11
# of y=0 1 4 2 2 3

# of (Take, y0) 0 3 0 2 2

TABLE 3: Number of choices made according to the classical solution in each treatment.

It is clear by inspection of the table that the hypothelgeendH; do notfind muchsupport.
Note alsathat theclassicalsolution wasmplemented in only 7=0+3+0+2+2)out ofthe 60
games that were played.

An interesting additional observationtigat the proportion oéfficient outcomes (1
choosesLeavg is (apart from thd7 treatment) decreasing xa We find this result quite
intuitive, since the potential loss that 1 may experience by chdcesavgis increasing irx.

Next we investigate whether monetagfficiency is achieved onlyhen player 1
expects to earn more than We use "more than" rather then "resd than" because the
slightest degree of risk aversion would make a player chbalsewhen hisexpectation ol

equalsx. The procedure for measuring the subjects expectations is described in Section II.

H,: 1 chooseseaveonly if 1's expectation of is higher tharx.

The relevant data are summarized in Table 4:



f4 f7r 10 f13 f16

# of Leavechoices (efficent outcomes) 12 6 8 4 1

# of Leavechoices by players who
expect to get back more than 11 2 0 0 1

TABLE 4: Efficiency andH,.

In thef4 treatment every player 1 chdseaveand inall except one case the player expected
to get back morg¢hanx, soH, was violated inonly one out oftwelve cases. In th&l6
treatment we havenly one observatiorwhich is in line withH,. However, in thé7, 10, and
13 treatments, finds little support. Itseemsthat notonly material self-interesnotivates

many players 1 in their decison making. We comment further on this finding in section IV.A.

The next hypothesis concerns an aspect of reciprocal behavior by player 2. If she
considers 1 to be "nice" when bleoosed eave then shenay want to reward player 1 by an
appropriate choice of>0. Wefind it reasonable to argue that thigher isx, the"nicer” is
player 1 by choosingieave If player 2 argues theame way, and if she has a preference for
reciprocating or responding in kind, then 2's preferred choigenady dependpositively on
the size ofx. We expect an effect of thisnd to motivate subjects imaking their choices.
Therefore we expect tiind positive correlation betweenand player 2's choice gf That is,

we test the following hypothesis which we expect to be able to reject:

Hj: y andx are uncorrelated.

We use thévlann-WhitneyU testbased on ranks testwhether thesamples off comes from
populations with thesame median. We do a pairwise comparisontregtments. The
nonparametric Mann-Whitney is appropriate because the distributionschearly not normal
(in fact, usingthe skewness and kurtosest fornormality we cameject thehypothesighaty

is normallydistributed at aignificance level 0of0007). InTable 5 wereport test results. A



number inthe intersection of eow and a column indicate®r the corresponding pair of
treatments, therobability ofgetting at least as extreme absolute valué¢seoteststatistic as

we observe, given thét; is true.

f4 7 f10 f13 f16
f4 - .1124 .6033 .3408 .3865
f7 - 0941 .7290 .4705
f10 - 2253  .3123
f13 - .3123
f16 -

TABLE 5: Mann-WhitneyJ tests with pairwise comparisons of mediang lof treatments.
(Prob >[J, wherezis the test statistic)

Table 5 conveys a result we find surprising. At the five percent ldye&d, notrejected for any

of the pairs of treatments. We discuss this finding further in Section IV.B.

Why is player 2choosingy>0 if she isnot motivated by reciprocity considerations of
the kind we discussed above? One explanatiay bethat she chooseg>0 because she is
"averse to letting 1 down". This would be the case if shedeéty if she chooseyg "too low"
relative to what she believes to be @&gectation ofy.1l We therefore test fopositive
correlation betweeg and 2’'s expectation of 1's expectationyafconditional on 1 choosing

Leave we henceforth suppress this qualification):

H,: y is positively correlated with 2's expectation of 1's expectatign of

11 An alternative butlosely related explanatiomnvould bethat player 2has apreference for "meeting 1's
expectations" becausetBen experiences a comfortable "warm glow". We it distinguistbetweenthis
explanation and thene involving guilt, although in whapllows we choose ttalk about guiltrather than a
warm glow. This way weavoid confusion withithe warmglow effects ofAndreoni (1990), which are not
related to expectations.



We first use the Spearman rank correlatemefficient () to test for theexistenceof
correlation betweey and 2's expectation of 1's expectationyofWe run the test for the
entire 60 observations because, as shown above, the hypdtiesése choices ofy in
different treatments come frothe same distribution canot berejected. Wdind thatr.=.36,
and hatH, cannot be recected at tHige percentlevel (infact, H, can be rejectednly at
levels smalletthan .0047). We interprahis assupport for thehypothesisthaty and 2’s
expectation of 1’s expectation phre correlated.

After ensuringthe existence of correlation, we measuredégree of correlation:
There is a positive correlation 33 betweely and 2’s expectation of 1's expectationyof
This is consistent with tineory ofguilt based on psychological garieory. In Section IV.C

we elaborate a bit on this issue with reference to our experimental results.

IV. DISCUSSION
In this section we discuss the three main results of this papdar(y) players hoosel.eave
even when their expectation ypfvas no greater than (ii) There is no correlation betwegn

andy. (iii) There is positive correlation betwegand 2's expectation of 1's expectatio. of

A. Trust?

With reference tour finding abouthypothesidH,, note that in the treatmentsth x equal to
f7,110,andf13 it wasnot trust in thesensehat player 1 expected 2 give backmore tharx
thatinduced 1 to chooskeave.lt is notjust material self-intereshat makes player 1 choose
Leave.Experiments in which subjects chose to give up moneyhersubjects ar@ot new in
the literature—see thdiscussion irnthe introduction about the dictatgame literature, or
witnessmanysubjects behavior ithe player 2 position afur game. However, as far as we
know, there idittle documented evidendgedicatingthat playersarewilling to give up money

in a way which increases monetafficiency insituation where they expect a co-player to

treat them unfavourabh.

12 The findings ofBolle (1995) on an experimental garsienilar to ours is in line with thisonclusion. He
asks player 1 "Whatill Player 2 give back?4nd 22out of 41 subjects who chotfe action similar th.eave



One may reasonably suspect thdtust” in thesense of "counting on others gove
back what one risks to losafay explairobservations abowfficient outcomes in cases were
the classicaltheory predictsnefficient outcomes. Bergt al (1995, p137discuss this issue.
However, the observations weake about theplayers 1's behavior indicatéisat such an

explanation is in need of qualification.

B. Reciprocity?

Player 2may think that player 1 ideing "nice" by choosingeave and shemay want to
reward 1 in proportion to howice she considerfsim. We strongly suspectethat a "the
higher isx, the nicer is 1 by choosingieavé effect would make 2's choice gfpositively
correlated withx across treatments. Therefore, we wereeh surprised ténd no support for
a connection betweenandy in the experimental data.

This resultmay becompared with findings of Bergt al (1995) that there appears to
be no connection between amount "sent" by player 1 andrhah player 2 "sends back" in
their experimental game. Also vder Heijdenet al (1996) report aimilar result. Arguably,
the moremoney issent, thenicer is player 1. lour set-up annot "choose howice to be".
He can only be nice in one way (by choodiegvg. However, to some extent, we control for
how nice 1 is by using as a treatmentariable. This difference betwe#me designgurns out

to be unimportant?

C. Guilt?

gave answers nhigher than(what corresponds t®. However,since Bolle'sand our questions differ (cf
Appendix 3),andsince he did not rewarslibjects for accuracyhe analogy should be interpreteslitiously.
We also note that our findings do not contradict the evidence that "trust is an economic primitive"eifderg
(1995). They use a definition of trust that does not explicitly relate to expectations (set 8@126).

13 These findings do not contradict Bexgals (1995, p122) clairthat"reciprocity exists as basic element of
humanbehavior”, becaustheir maindefinition of "reciprocity”" (see p126) is built on different ideas from
thosethat motivate our hypothesisl; (and theirhypothesisAg). We note alsdhat in Berg et als "social
history" treatmen(in which subject were informed abotlte choices made iearlier sessionsefore choosing
their own actions) thefind "an increase in the correlatiobetweenamounts senaind payback decisions"
(p135). The issue of whesnd in whasense reciprocity is important is apparently a delicate amé&more
research seem necessary in order to disentangle various aspects.



Our finding thaty is positivelycorrelated with 2's expectation of 1's expectation isfin line
with a theory of guilt based on psychological gaheory. Suppose that #¥s subgame is
reached, shevill feel guilty if she gives 1'too little" relative to what she expecthat 1
expects to get. And for a given such second-order expectatidesgh2 giveshe moreguilty
she feels unless she thinks sheets 1's expectation. To model a "guilt effect” of kinsl we

need the following notation:

y'lJ[0,1] is player 1's expectation pf
y"0[0,1] is player 2's expectation pf

I'(X) can now be transformed into the following psychological gamg

y
(1-y) - g'max{y"-y, 0} [1(X)

1's payoffs if1(x) depend only on what strategy profile is played, just B§din However, 2's
payoffsare "belief-dependent”. If @gofile (Leave, ¥ is realized, hepayoff isthe sum of two
terms. The first term reflects 2's monetary, just ds(x) The second term, which g is a
non-negative constant, 'lpsychological” anaaptures thguilt effect.g represents player 2's
sensitivity to experiencing disutility by guillthe effect of this second term is stlkht

wheneverg>1 player 2 has a unique optimum response if 1 cholosasge. Player 2will



choosey=y". This specificatiorsuggest that the correlation betwgeandy" should be equal
to 114

This model is obviously simplistic ande leavefor future research the task of
specifying a "realistic” model in which specifiarameters can be reasonably estimagaug
experimentaldata. Weemphasize, howevethat psychological effectg€annot be captured
using standard gamtheoretic techniquesThey are thereforegualitatively different from
several existing explanations of experimental findihg$ make reference to utility functions
that do notonly depend on self-oriented, monetary argum&ntBsychological games
distinguish themselves frostandard games ithat it is typically not possible to a priori
associat®ne specific utility vectorwith each possible strategy profiMultiplicity of possible
equilibria maythen be a muchmore frequent phenomenon than in standard games (see
Geanakoplos, Pearce, & Stacchetti (1989) and Rkan (1993) for morediscussion and
examples). Hopefully, experimental investigations can select whittesé are relevant (we

like to think that the results reported here indicate that this may be feasible).
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APPENDIX1
{When the subjects arrived they were directed to their seats. The subjects in Room A received
the following written instruction. The instruction in Roomv&sidentical except that "Room
A" was substituted for "Room B" everywhere in the text, and vice lversa.

Instruction for persons in Room A
You are about tparticipate in an experimental study of decision making. The expemvilient
last about an hour. In the experiment, each of you will be paired with a different persm
in another room. You will not be told whbis person is either during or aftbe experiment.
This isRoom A, the other person is in Room B. As you notice, there are other people in the
same room with you who are also participatinthia experimentyou will not bepaired with
any of these people.

After reading this instruction, we ask youdiaw one envelope fromhis box. In the
envelope yowvill find a notewith your 'registration numbeshich will be used throughout
the experiment. After observing this note, please put it back in the envelope soatsewnilie
see it. Youwwill be asked to show thisote later orwhen you will be paid. One envelope is an
exception to this rule. Instead of a number, this envelope cotitai@mnouncement ‘Monitor
A'. The monitorwill watch uswhile we carry out the experiment and assist us from time to
time. An analogouprocedure taletermine the 'registratiorumber’ and to sele@lonitor B’
is used in Room B. Every student wgktf 8 as a show up fee, and in addition yoay earn
money inthe experiment. Some of th@ney will be given tgou during the experiment, and



1/

the rest at thend of it. The monitor will receive @ayment equal tthe averageayoff of all
other students in the experiment. All the money will be payed in cash.

From the moment you have drawn an envelope you are no longer allowed to talk or
communicate witlthe other participants. If you have a questmease raise your hand and
one of uswill come to your table. As soon ageryone has taken his/her envelope,wie
distribute further instructions.

Are there any questions about what has been said up till now?

APPENDIX2
{ After the subjects had read the instruction they received upon their arrival and clarifying
guestions had be answered (these were rare), we distributed the following instruction
(identical in both rooms) in the session with the treatment in wiitth. Substitute "f 7, 10,
13, 16" for "f4" to get the instruction subjects received in the other segsions.

The Procedure
The decisiorprocedure will be as follows: Each person in RoorwilA get anadditionalf 4
and have two options:

(a) to take thé 4. In this case (s)he gives back an empty envelope, and the wéhson
whom he/she is matched in Room B does not get to split any money.

(b) to leavethef 4 in the envelope. Ithat case the person in Roomvwith whom
he/she is matched with wdlet tosplit f20 between théwo ofthem. Thats, the person in
Room B decides homuch of f20 to give tothe person in Room A, and howuch of it to
keep.

The remainder of these instructions weMplain exactlyhow this experiment is run:
Each person in Room A will get @mvelope withf 4 and anote,and then, one at a timill
go behind aurtain. Over there (s)he will be asked to whi@her registration number on the
noteandput the note back into thevelope. Then, (s)he will have to decide whether to "take
it or leave it". That is, whether to "take" (and keep)ftheand give back the envelope without
themoney, or to "leavethef 4 in the envelope. The person in Room A will be asked to put
the envelope in a box near the experimenter. If the person in Room A dectd&s tbe
money, therthe person with whom (s)he is matched in Room Bnwill getany money to
split. If the person in Room A decidesléavethe money inthe envelope, then the person
with whom (s)he is matched in Room B will ¢29 to split between the two of them.

If the person in Room A leaves thé, thenf20 will be made available to sptietween
thetwo paired players. The splitilwoe determined by the person in Room B. Each person in
Room B will be asked to decide how much money ouR6fto give to the person in Room A
with whom he/she is matched. The persons in Room B are asked to writeeth®ons on a
sheet of papewnhich is given tahem, and then tput this sheet of paper in their envelope,



and the envelope in a box near the experimenter. thatdhis decision bythe person in
Room B will be relevant only if the person in Room A chose to leaviedthe

Then, Monitor A will take the box from Room A, and Monitor B will take the box
from Room B. Together with an experimenter, they will match each envelope of Raatin A
the envelope of the person in RoomHhatthas thesame registration number, i.e. Al will be
matched with B1, A2 with B2tc. If theenvelope of the person in Room A will benpty,
then no additional money will be given. If the envelope of Room A will contaid thieen the
note in theenvelope from Room B ilv determine how tcsplit the f20 between the two
persons. The experimenter (with the monitors observing) will record the payoff of each of you.
You will be paid at the end of the experiment.

The experiment istructured so that, apart from tegperimenter, no one will know
the decisions of people in either Room A or Room B. Since your decision is private, we ask
that you do not tell anyone your decision either during or after the experiment.

APPENDIX3
{ After the subjects' choices had been collected, in each treatment they received instructions
as follows}

Question
{To subjects in Room A on}y:
Now we ask you to guess what was the average amount that persons in Room B givese to
back to the persons in Room A. Your reward will depend on your accuracy.
{To subjects in Room B on}y:
We asked the persons in Room A to guess hmwhthe person in Room B chose dive
back to them. We now ask you to guess what was the average of the guesses of the persons
in Room A, but we consideonly the persons thatiso chose tdeavethe money in the
envelope. lrother words, we do naonsider the the guesses of those who chosé¢o leave
the money. If no one in Room A chosddavethe money, then yowill be paidf5 regardless
of your choice. Otherwise, your reward will depend on your accuracy.
{For all subjects the instruction continued as follgws:

In order tocheck whether your guess is accurate, one of the experimeniters
calculate this average, frofime envelopes of the persons in RoonY8u will be rewarded in
the following way: You will startwith f5, and for every 1 cent of mistake, 1 cent will be
deducted from this. The mistake ithe absolutealue of (your guess - the actual average).
For example, if you will guess accurately, you wiét f5. If you miss by, say2, (i.e. your
guess is eithetwo guilderstoo high ortwo guilderstoo low), you will be paid f3. If your
mistake will be larger than or equalf¥ then you will not be payed at all for this part.



Please write your guess and your registration number oshbet, and wait for the
experimenter to collect the sheets.



x=f4

Subject Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All Al12 Average

T=0,L=1 1 1 1 1 1 1 1 1 1 1 1 1 12/12
Guess 8 8.5 4 8 8 10 8.5 10 8 5 8.45 8 7.87
x=f7
Subject Al A2 A3 Ad A5 A6 A7 A8 A9 A10 All Al2 Average
T=0,L=1 1 0 0 1 0 0 1 0 1 1 0 1 6/12
Guess 4.75 4.5 8 9 3 6 6 2.5 .75 8 7.5 4 5.33
x=f10
Subject Al A2 A3 Ad A5 A6 A7 A8 A9 A10 All Al2 Average
T=0,L=1 1 1 1 1 1 0 1 1 1 0 0 0 8/12
Guess 10 6 10 8 10 5 10 7 8 5 10 1.25 7.52
x=f13
Subject Al A2 A3 Ad A5 A6 A7 A8 A9 A10 All Al2 Average
T=0,L=1 1 0 1 0 0 0 0 1 0 1 0 0 4/12
Guess 9 3.5 6 6.25 9 0 5.5 4 0 9 4 0 4.69
x=f16
Subject Al A2 A3 Ad A5 A6 A7 A8 A9 A10 All Al2 Average
T=0,L=1 0 0 0 0 0 0 1 0 0 0 0 0 1/12
Guess 2 7 10 4 1.65 3 16.05 5.5 1 0 2.5 4 4.73

TABLE 1: Raw data on player 1. For each treatmentfiteerow indicatesthe registration
number ofthe subject, the secomttlicatesthe strategy choicd%€Take, |=Leavg, and the
third row indicates the guess of the avemage



Subject Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 B11| B12 Average

y 4 4 10 10 10 0 10 10 10 6 4 10 7.33
Guess 5 8 10 10 10 6.5 10 10 8.5 7 6 5 8.00
x=f7
Subject B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11| B12 Average
y 10 0 8 10 7 9 10 0 2 2 0 0 4.83
Guess 7 4.5 9 5 8 7.5 8 8 7 9 8 9.5 7.54
x=f10
Subject B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11| B12 Average
y 10 0 12 10 0 5 10 10 1 10 12.5 10 7.54
Guess 10 4.5 5 10 4 6 8.5 7 10 10 9 8 7.67
x=f13
Subject B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11l| B12 Average
y 10 5 1 16.5 8 10 8 0 7 8 0 0 6.12
Guess 8.5 5 6 7.5 8 7.5 8.45 7 8 3 0 13 6.83
x=f16
Subject B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11l| B12 Average
y 4 0 2 3 10 12 0 8 10 10 0 10 5.75
Guess 10 4.5 2 5 7.5 12 11 8 10 10 5 9 7.83

TABLE A2: Raw data on player 2. For each treatmentfiteerow indicatesthe registration
number of the subject, the secandicateshe strategy choice, and the thicdv indicates the
guess of the average guesy afade by the subjects in room A who chbsave



