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ABSTRACT: In typical experiments on ultimatum bargainirftg game is described verbally
and the majority of subjects deviate from subgamdegt behavior. Proposers typically offer
significantly more than the minimum possible anspanders reject “unfair” offers. In this

work, we show that when the ultimatum bargainingngas presented as an abstract game tree,
the vast majority of behavior is consistent witbiindualistic preferences and subgame-
perfection. This finding raises doubts about thesothat ignore the potential influence of social

context and experiments that do not control foradaontext.

! We are grateful to Gary Bolton, Colin Camerer, @iox, David Cooper, Catherine Eckel, Dan FriedmidrRoth,
Larry Samuelson, and Vernon Smith for helpful comtae
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1. Introduction.

In ultimatum bargaining, one party (the Proposeskes an offer to another party (the
Responder), who can accept or reject the offeacdkepted, the parties split a pie according to
the agreed terms; otherwise, neither party getthargy The subgame perfect solution is for the
Proposer to offer the minimum feasible amount eoResponder, and for the Responder to
accept all positive offers. However, in laboratexperiments most Proposers offer close to an
equal split, and most Responders reject offerssd than 30%. See Guth, Schmittberger and
Schwarze (1982) for the original experiment, andl&h(1988) and Roth (1995) for an overview
of ultimatum game experimerts.

There are several potential explanations for teigation from subgame perfect
behavior. Subjects may have an intrinsic prefezdac an equal split (Bolton, 1991; Fehr and
Schmidt, 1999; Bolton and Ockenfels, 2000; Chara@ssRabin, 2002, Stahl and Haruvy, 2002)
or they may exhibit envy (Kirchsteiger, 1994). Bbpreferences may be influenced by culture
(Rothet. al, 1991; Slonim and Roth, 1998), by the languagetiith the game is presenfety
the seemingly arbitrary assignment into rdles,by mood (Capra, 2004). The desire to be
judged favorably can also trigger social normserEin double-blind experimentsot all
subjects may be convinced that the experimentensotgudge them, and even if convinced,
many subjects may believe in a divine being thahisys observing and judging their behavior.
Subjects may be inexperienced at backward induatidime ultimatum gam@.g. Binmore, et.
al., 2002; Johnson, et. al., 2002) and may redeaming to do better. Gale, Binmore and
Samuelson (1995) argue that learning is espedéfigult in the ultimatum game and that
subgame perfection may be observed in the veryidongsee also Roth and Erev, 1995). Jehiel
(2005) proposed an analogy-based approach in wingthmovers discretize their own action
space into analogy classes and offer the loweemdrpoint of the analogy class that would
result in acceptance. The reader, undoubtedlyaddrto this list.

2 Experiments with sequential bargaining, such gsoBert, Erev and Zwick, 1995 and Zwick and Cherg9l9ind
similar results—subjects behave in a manner cangistith a taste for fairness.

3 For example, in the Binmore, Shaked and SuttoB)Lpaper, the subjects were told “You will be dpirs a
favor if you simply set out to maximize your wings”

* When adding a second stage (with subjects noghtield until after the completion of the first stdgin which
players reversed roles, Binmore, Shaked and S(t&@8b) found that the second stage (which is amatum
game) offers are in line with subgame perfectibloffman and Spitzer (1985) and Hoffman, McCabe,c8htand
Smith (1994) found that subjects who were told thagt earned (by winning a simple game) the rigietthe
Proposer offered significantly smaller amounts.

® Bolton and Zwick (1995) report that double-blimtbaymity raises equilibrium play from 30% to 46%hey
conclude this effect is small and explains only 28%on-equilibrium play.
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In the current paper we show that a simple gameegresentation of the ultimatum game
without suggestive language such as “dividing & psults in substantially more behavior
consistent with individualistic preferences andgarbe perfection. There is other evidence that
extensive-form representation can result in systieally different behavior (e.g., Cooper and
Van Huyck, 2003; Deck, 2001; Schotter, Weigelt vitson, 1994’

Related findings suggest that games describednmstef the complete set of contingent
payoffs to all players may result in less otherareling behavior. For example, research by
Charness, Frechette and Kagel (2004) on the gittamge shows drastically reduced reciprocal
behavior when payoff tables listing both playeraypff for every wage-effort combination are
given in addition to the description of the gamd #re explanation of the game.

The present work is the first to demonstrate thahs presentation effect can result in
near subgame perfection in ultimatum bargaininge d&scribe and report on a series of
experiments designed to examine the effect of ptegpan ultimatum games as a game tree
versus presenting it verbally. We also examinebiteavioral effect of the potentially suggestive
equal-split option.

Our results do not imply that the game-tree predenmt is the only proper experimental
design for the ultimatum game. Rather, since ptesien definitely affects behavior, the proper
design depends on the question being asked. liscasking how well game theory predicts the
behavior in the abstract ultimatum game, thenvita that the experimenter induce the payoff
structure of that game. Our results show thagtme-tree presentation significantly reduces the
influence of unintended social context. On thesotiand, if one is asking how people behave in
a socially rich context of dividing a pie that aeties social norms and social judgments, then
obviously a context-sparse game-tree presentatmiidibbe inappropriate.

2. Experimentsand Results.

Six experiments were conducted at the Univerdififaxas in a Unix computer
laboratory. The subjects were third and fourthr yeslergraduate students and non-economics
graduate students with no previous experience thithgame. The actual instructions for each
experiment are given in Appendices B-E.

The first experiment was a single-task designgiiie discrete ultimatum game tree
shown in Figure 1, which was presented as a haryl kandout. The payoffs points give the

percentage chance of winning $5. Three sessiors mua with 14, 22 and 22 participants each.

® Consistent with our hypothesis, Schotter, Weigett Wilson (1994) find that subjects are far lesgeptible to
incredible threats in the extensive form relativ&ormal form representation of a particular 2xéhga
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Figure 1. TheDiscrete Ultimatum Game Tree

Each participant received $5 to compensate thément just for showing up. The binary
lotteries provided an additional $0 or $5 for eparticipant. The second experiment replaced
the binary-lottery payoff with an “exchange raté’5ocents per point. Thus, the monetary values
of the potential offers were ($4, $1), ($3, $2R,($3), and ($1, $4). Two sessions with
exchange-rate payoffs were run with 20 and 24 @péints each.

Figure 2. Choicesby Treatment Aggregated Across Sessions.
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The choices by session are given in Appendix Ayufé 2 is a bar chart of the
distribution of Proposer choices and the distrinuiof Responder choices at node A (80:20)
aggregated across all sessions of experiments.1 Bhs aggregation is justified by the fact that
the Fisher’s Exact Test for the difference betwidenproportion of proposer choices with
binary-lottery payoffs and with exchange-rate péybhs a two-sided p-value of 1.00
(aggregating the B-D choices gives the same resiifttilarly, for Responders, the largest
treatment difference is for the responder choidlevieng the 20:80 offer, with a p-value of 0.43.
The p-value for the 80:20 offer is 1.00. Therefove cannot reject the hypothesis that the
binary-lottery, relative to exchange-rate payofgkas no significant differeeén Proposer or
Responder behaviorSummarizing experiments 1 and 2, 69% of Propgodense the 80:20
branch, and only 4% of Responders rejected that.offhat 31% of Proposers made more
generous offers does not imply other-regardingguesices, since every Proposer choice can be
rationalized by some belief about the Respondeancd, 96% of the observed behavior is
consistent with individualistic preferences.

This behavior is sharply different from the usuahavior in ultimatum games, but the
game is usually presented verbally without a’tréé test whether the behavior in experiments
1 and 2 can be attributed to the tree presentatierconducted two additional experiments using
a typical verbal description without a tree.

The third experiment maintained the singe-taskuieatand the exchange-rate payoff
feature of the second experiment, but replacedrégepresentation with a typical verbal
presentation. The key phrase warhé First Mover will choose a proposal on how toidi
100 points between him or herself and the SecongeMo Three sessions were run with 18, 18
and 16 participants each. The fourth experimerst id@ntical to the third except that instead of
exchange-rate payoffs, the payoffs were given dirém dollar terms: ($4, $1), ($3, $2), ($2,
$3), and ($1, $4. Two sessions were run with 24 participants each.

Figure 2 displays the distribution of Proposericés and the distribution of Responder
choices at node A (80:20) aggregated across aisesof experiments 3 & 4. This aggregation
is justified by the fact that Fisher’'s Exact Testthe difference between the no-tree Proposer
choices with exchange-rate payoffs versus dollgofia has a p-value of 0.76. Further,
aggregating the B, C and D choices into one cajegioe Fisher's Exact Test has a p-value of

" When we refer to a pure tree format we allow foegbal description of how to read tree payoffswatdo not
allow any bargaining-related or division-relateds.

8 Boles and Messick (1990, pp. 375-389) found tHaemresponders physically saw dollar bills, lovecsfwere
accepted more readily. As such, there is a poggithilat presenting payoffs as dollars can havefect.
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0.73. Similarly, for Responders, the largest défece is in the choice following the 80:20
branch, but it has a Fisher’'s Exact Test p-valu@.41. Thereforeye cannot reject the
hypothesis that the exchange-rate payoff, relabwdollar payoff, in the no-tree treatment makes
no significant differenein Proposer or Responder behavidBummarizing experiments 3 and 4,
23% of Proposers chose the 80:20 branch, and 5IRésdonders rejected that offer.

Comparing the aggregated tree treatments (expetsnie& 2) with the aggregated no-
tree verbal treatments (experiments 3 & 4), whdéoe6of Proposers chose the 80:20 offer in the
tree treatments, only 23% chose the 80:20 offéihemo-tree treatments. This difference is quite
apparent in Figure 2 and has a Fisher's Exactf-esiue < 10. While only 4% of Responders
rejected the 80:20 offer in the tree treatment$p Bdjected in the no-tree treatments, with a
Fisher’s Exact Test p-value <10 Thereforewe can strongly reject the hypothesis that the
presentation treatment makes no significant diffeean Proposer or Responder behavior.

Guth et al. (2001) found evidence that the presehtiee equal-split option makes a
difference in behavior. In particular, they comt#d that fairness concerns may be less
pronounced when splitting equally is not possiblEo examine the effect of an equal-split
option on the tree versus verbal presentation &sfféwo additional experiments were run, in
which we replaced the 60:40 and 40:60 options wisimgle 50:50 option. Experiment 5 used
the tree presentation of experiments 1 and 2, gperanent 6 used the verbal presentation of
experiments 3 and 4. Experiment 5 entailed fissie@s with 24, 20, 14, 24 and 20 subjects
each, and experiment 6 entailed five sessions2@{H4, 24, 24 and 22 subjects each. Both
experiments used exchange-rate payoffs.

Figure 3 shows a bar chart of the distribution @28 offers by Proposers and the
distribution of Responder choices to that offeor Eomparison purposes, experiments 1 & 2 and

experiments 3 & 4 are also shown, but with the Byn@ D proposals lumped together.

° Brandts and Sola (2001) presented related evideneehat they termed “menu dependence.” Thahis payoff
associated with alternative outcomes in the ultimagame presented “reference points” which affeatéitly and
choice.
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Figure 3. Choice distributionsin the experiments.

Proposer Choice Distribution Responder Choice at A
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Under the tree format (experiments 1 & 2 versueerment 5), while there was a higher
proportion of egalitarian offers when a 50:50 optwas available, the difference in proportions
of A choices vs. non-A choices is not statisticallynificant at the 5% significance level.
Fisher’s exact test for equal proportions gives@sided p-value of 0.16, and a one-sided (due
to prior findings by Guth et al. 2001) p-value 0®®. Similarly, there was higher proportion of
Responder rejections of the “A” offer when a 50dp@ion was available, and this difference has
a two-sided Fisher’'s Exact Test p-value of 0.0%né&theless, the rejection rate is still below
20%. Under the verbal format (experiments 3 & ¥sus experiment 6), the two-sided Fisher’s
Exact Test for Proposer and Responder choice priopatifferences yielded p-value=0.45 and
p-value=0.69, respectively. Thus, it appearstiaiaddition of the equal-split had no significant
effect under the no-tree verbal treatment.

The differences between the tree versus the nosmdal treatments remain dramatic
and significant. While 52.9% of Proposers chose8:20 branch in the tree treatments, only
15.4% chose the 80:20 offer in the no-tree treatm&he Fisher’'s Exact Test for this difference
yields a p-value of710°. While only 17.6% of Responders rejected the @@1er in the tree
treatments, 46.2% rejected in the no-tree treatmé&heé Fisher's Exact Test for this difference is
yields a p-value of 0.003. Therefovee can strongly reject the hypothesis that thegrtgion
treatment makes no significant differengé>roposer or Responder behavior even with an

exactly equal-split option.

3. Discussion.
Our series of experiments demonstrate that wheeditrete ultimatum bargaining game,

without an exactly equal-split offer, is presenésdan abstract game tree using no language
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about “dividing” or “allocating” a pie, virtuallylathe behavior is consistent with individualistic
preferences, and the vast majority of behavioorssstent with subgame perfection. Further,
the standard ultimatum game results were replicasgt) the same game but with a standard
verbal presentation instead of a tf&dn addition, the equal-split option was showmtmge
behavior in the direction of a more egalitariantsplt the presentation effect remains
significant. One might suggest an intermediategeeis which a tree would be presented along
with the standard non-neutral verbal descriptiosde which one drives the result. We choose
not to study this design because such a designl d®usensitive to where the emphasis is placed
in the instructions, both written and spoken, idahg tone of voice, position on the page, size,
color, etc. However, we refer the interested re&m®olton and Ockenfels (2005) who
accompanied their tree presentation with a verbatdption of the game as a “bargaining game”
and the Responder branches were labeled AccefReyedt. They find no presentation effect in
the ultimatum game between a tree-plus-verbal sgptation in a mini-ultimatum game and

their past studies with verbal descriptions.

It is helpful to compare the behavior in our expemts with other experiments that have
used similar discrete ultimatum games. The closgs¢riment to ours is by Falk, Fehr and
Fischbacher (2003). They used a multi-task desijmfour discrete ultimatum-like games. In
the game with feasible divisions of (8, 2) and5§5,31% of the Proposers chose (8, 2), while
44% of the Responders rejected that offer. Thigrasts with their game with feasible divisions
of (8, 2) and (2, 8), in which 73% of Proposersseh(8, 2) while only 27% of Responders
rejected that offer. Thus, the absence of an gxaqual-split option leads to more subgame
perfect behaviot! Note that our ultimatum game closely resemblesFdik et al. (2003) game,
with (8, 2) and (2, 8) being the extreme pointg,\eith two additional intermediate choices (6,
4) and (4, 6). While we found a similar proportmiselfish behavior on the part of Proposers
(69%), we found significantly less spiteful behavom the part of Responders (4% vs. Falk et.
al.’s 27%). The difference could be attributedh® multi-task design used in their experiments,
whereas we obtained our results in a single-taskgde While Stahl and Haruvy (2005)

19 Deck (2001) found that a tree presentation ofrgpks trust game, without any verbal descriptiothef game
other than describing how to read the tree payoéfgjlted in second movers mostly behaving selfistih contrast
to previously published results and in contrashtonormal form presentation studied in the sam&wg€ox and
Deck (2005) find similar presentation effects.

1 Guth, Huck and Muller (2001) reported similar effeforsequentiablay of a discrete ultimatum game in a
single-task design. They also ran a small experimasing thestrategy methoébr Responders and found similar
results (although their small sample size limits plower of statistical tests).
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obtained mostly selfish behavior in a multi-taskige'?, Charness, Haruvy and Sonsino (2004)
show that a multi-task design may result in mor@addoehavior than standalone games.

Brandts and Sola (2001) also implemented a treeepiire in ultimatum bargaining
games. In one game, where the feasible divisiare (80:20) and (25:75), 82% of proposers
made offers of (80:20) and 33% of responders regetttat offer. In another game with feasible
divisions of (80:20) and (50:50), 57% of proposeesie the (80:20) offer and 17% of
responders rejected. As in Falk et al. (2003) etingal split option appears to have made a
difference, although not in the same directionrésponders. The proposer offers appear to be in
line with our results and those of Falk et al. @Q@lthough a bit on the high side, meaning that
proposers appear even more selfish in their exgetimThe responders, however, are more
spiteful than ours. This could be attributed te fdct that subjects played each game repeatedly
for eight rounds, although against different oppaseach tim€ as well to the small sample
size (16 subjects per game).

An abstract ultimatum game in a laboratory expenintgcks the context of naturally
occurring bargaining situations. There is no mstbat would explain where the pie came from,
or legitimize the Proposer’s first-mover advantays, the Responder’s power to commit to a
once-and-for-all rejection. In such a contextwduwum, humans may attempt to recall past
situations that resemble this setting and reatitéslightest cues to fill in the blanks. Words
such as “bargaining,” “accept,” “reject,” “divider “allocate” or the presence of an exactly
equal-split option could easily create a sociakerinand activate social norms regarding
distribution and equity, and participants in expemts may care about how they could be
judged by those norms.

The Hoffman et al. (1994) study tested a “neutvaliation which had participants in the
role of buyers and sellers engaging in exchangeravbellers made a take-it-or-leave-it offer to
the buyer, and compared it to a “divide $10” fragirThe framing was studied in a 2x2 factorial
design with variation in entitlement framing. hetno entitlement conditions, the exchange
framing resulted in a significant lowering of firsibver offers, which is somewhat comparable

to our result. However, in the entitlement comahf, the exchange framing made no significant

12 Stahl and Haruvy (2003) conducted multi-task eixpents in which one of the games was the disciétaatum
game of Figure 1. Using a similar University of@e subject pool, the observed behavior was nostatally
significantly different from the tree treatmentpoged here. It could be that a multi-task desigrates the
perception of a "level playing field," which relievthe participants of responsibility for otherscei competition on
a level playing field is commonly presumed to ke depriori (Barron and Yechiam, 2002; Darley aratdne, 1968;
Fleishman, 1980). However, experiments 1 andtBerpresent work demonstrate that the tree prasamtather
than the multi-task design is the driving force.

13 In most sessions and games, the number of rejsatise in the beginning and fell at the end, sstijggethat if
these games were one-shot, the result would harediéerent.
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effect on first mover choice. Since the Hoffmamletstudy did not use the strategy method,
there is no way to determine what effect the exgadraming had on second movers’ would-be
rejections to low offerd. Larrick and Blount (1997) studied a relativeutral social dilemma
game with an ultimatum game structure. In thateyamo players sequentially made a cfaim
and each got her claim if the sum did not exceegté. They found that second movers were
more willing to accept lower amounts, includingeaaamount, than in the ultimatum game
parallel. However, even in the social dilemma espntation nearly half of second movers
rejected offers greater than the minimum positifero They attributed the framing effect to the
greater neutrality of the social dilemma game,ipaldrly perceptions of control and
responsibility and the perception of the acceptargtion as an expression of approval or
disapproval.

Consistent with this conjecture, our results sugtiex the verbal-framing of typical
ultimatum game experiments introduces a socialeednthich significantly distorts the expected
utility payoffs from those assumed by the theorpeéaested. In contrast, when the ultimatum
game is presented as a game tree with no suggéstyeage, the vast majority of behavior is
consistent with individualistic preferences andgarbe perfectiolf.

Other research on framing effects in games may atddional light on our results. For
example, Dufwenberg, Gachter and Hennig-Schmidd§2@elve deeper into the reasons for
framing effects. They propose that such effectsbEarelated to first- and second- order beliefs-
- what people expect others to do, and what thégumeothers expect them to do-- which are
influenced by the framing of the game. By alterihg labels of the game (linear public good
game) and the actions, they show drastic effeat®ironly actions, but also in first and second
order beliefs, which they argue could influencecans through guilt-aversion and reciprocity. In
the present ultimatum game framework, we did ntraek beliefs, but this is an interesting
direction for future research that could shed frrfight on why behavior is so different across
framing treatments.

Finally, we are in no way suggesting that humaesat social or that socially motivated

behavior is not economically relevant. Indeedapplaud the efforts to discover how social

' That is, since most offers were at or above 3h@, cannot determine if a responder would havetegjean offer
of 1 or 2. In our design, a responder statesitiseestrategy profile and so such determination lwa made.

15 Bardsley (2005) studied an expanded dictator gaheze dictators may claim some of their countegpart
endowments. He found that dictator game givinggiieared entirely and dictators began taking morstgad of
giving it.

'8 The few deviations from subgame perfect behavianir setting are not inconsistent with purelyisklbehavior.
The Proposer deviations are easily rationalizedddefs that Responders might be spiteful. Theod®Responder
deviations could be attributed to mistakes andhateinusual for laboratory experiments. .
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context and other framing features affect percepaybffs. Nonetheless, any theory that
purports to account for violations of individuaiispreferences and subgame perfection must
also be able to account for behavior in the sedtengplored in this work.
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Appendix A.

Table1l. Choicesby Treatment Aggregated Across Sessions.

N A RA B RB C RC RD

1 | Single-task 58 | 20 1 7 1 2 0 0
Binary Lot.

5 | Single-task 44 15 1 3 0 3 0 1
Exchange Rate

Totals for Exp 1 & 2 102 35 2 10 1 5 0 1
No_Tree 52 5 12 12 2 9 0 3
Exchange Rate

4 | No_Tree 48" | 6 14 8 2 8 0 2
Monetary

Totals for Exp. 3 & 4| 100 11 26 20 3 17 0 5

5 | Equal-Split 102 | 27 9 23 1 na na 2
Tree

6 | Equal-Split 104 8 24 42 1 na na 3
Verbal

" Due to a computer network malfunction, two Propadsservations were lost; hence, there are 22 Baopo
observations and 24 Responder observations.
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Proposer Choice Distributions

100%
-
[ ] 0D
40% —— mB
@A
20% -
0% I I I I I

Expl Exp2 ExpS Exp3 Exp4 Exp 6

For experiments 5 & 6, “B” denotes the 50:50 offather than the 60:40 offer.
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APPENDIX B. Instructionsfor Participants (Tree Treatments)
WELCOME [Introduce self and helpers. Say how enegywas recruited."]

This is an experiment about economic decision mgakif you follow the instructions
carefully you might earn a considerable amount ofey. This money will be paid at the end of
the experiment in private and in casiWdve cash.]

This experiment will last about 1/2 hour. Everganmill receive $5 for showing up for
this experiment. Additional payments will dependlee decisions that you and other
participants make in the experiment; how these magswill be determined will be explained in
detail momentarily.

It is important that during the experiment you rem3ILENT. If you have any
guestions, or need assistance of any kind, RAISERYBAND but DO NOT SPEAK. One of the
experiment administrators will come to you and ymay whisper your question to him. If you
talk, laugh, or exclaim out loud, you will be askedeave and will not be paid. We expect and
appreciate your cooperation.

You will be making choices using the computer mausl keyboard. You may reposition
the mouse pad so it is comfortable for you. Yoowse cursor should move when you slide the
mouse on the pad. If not, please raise your hdal NOT click the mouse buttons or use the
keypad until told to do so.

[The screen will be blank until everybody clickstba begin button - but not yet.]

You will be making one decision, which will bealé®d by a TREE and displayed on
the overhead. | will now display an exampfea Tree in order to explain what it means. Bka
look at the overheadhile | describe the tree. CAUTION, this is aareple and is NOT the
Tree for any of your decision tasks.

A Tree consists of nodes and branches. The(fop) node and its branches are Red,
while the second (lower) nodes and branches are.BHalf of the participants in this room (12)
will choose among the Red branches and we willtb@in "First Movers", and the other half of
the participants will choose among the Blue braschied we will call them "Second Movers".
RED
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In the example Tree displayed, if you are the Rulsiver, you choose between A, B, and C. If
you are the Second Mover, you make tlthséinct choices: one choice between LA and RA tha
will be carried out if and only if the First Movehooses A; one choice between LB and RB that
will be carried out if and only if the First Movehooses ; and one choice between LC and RC
that will be carried out if and only if the Firstdwer chooses C.

Final payments will be determined as follows. Toenputer will randomly divide
everyone into pairs one member of each pair will be the First Moaed the other will be the
Second Mover. The decisions of each matched plagetermine a unique path in the tree. For
example, in the above tree suppose the First Mokese A; and the Second Mover chose (LA,
RB, RC), the unique path will consist aghgw new dide with these branches highlighted)]

BLUE BLUE BLUE

LB/ RB LC/ RC

LA \ RA /
20 40 0 90 70 30
35 15 20 75 50 50

the A branch, followed by the LA branch, endinghi@ box with the number&(, 35). In this
case, the First Mover will receive 20 points and 8econd Mover will receive 35 points. Note
that the payoffs for the First Mover will always slgown first and in red, while the payoffs for
the Second Mover will always be shown second aibtliz

On the other hand, if the Second Mover had choRéy) (B, RC) the unique path would
have been dhow new dide with these branches highlighted]

branch A, followed by branch RA, ending in the ath numbers 40, 15) In this match, the
First Mover would have received 40 points while 8seond Mover received 15 points.
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From the point of view of the Second Mover, suppegshe chose (LA, RB, RCphéw
new side with these branches highlighted]

P B ~C
BLUE BLUE BLUE
\ LB/ RB LC/ RC

90 70 30
75 50 50

Then when matched with a First Mover, if that papant chose A, the path would be (A, LA),
ending in R0, 35) for (First/Second Mover) respectively; if thakiMover chose B, the path
would be (B, RB), ending i8(, 75); and if the First Mover chose C, the path wolbé&l(C, RC),
ending in B0, 50). Notice that each of the three choices of theoS& Mover is important,
because A, B or C could be chosen by the First Move

At the end of the experiment your point payoff el converted to dollars in a lottery in
which you can win $5 or nothing, and the probapilif winning is equal to your payoff; in
other words, a payoff of 75 points will give yo@%26 chance of winning $5. Thus, the higher
your payoff for each decision, the greater yourridea of winning $5. The lotteries for each
participant will be separate and independent. Tisatf you have a payoff of 75 points and the
participant with whom you are paired has a paydfb points, then you get the outcome of a
lottery with a 75% chance of winning $5, and th&eotparticipant gets the outcome of a
separate and independent lottery with a 25% chance of winning $5. [Recakittin addition you
will receive $5 for showing up.]

[For the monetary payoff treatment, the above peapf was replaced by the following
paragraph.] At the end of the experiment your ppayoff will be converted into dollars at the
rate of 5 cents per point; in other words, a payafffL00 points will convert to $5.00. [Recall
that in addition you will receive $5 for showing.up

Your computer screen will tell you whether you ar€irst Mover or a Second Mover.
Click on Pg Dn now.

You are now looking at the screen that will recgadir choices for the decision task. If
you are a First Mover, there is one row of 4 bustolabeled A, B, C and D. To make a choice,
click on one of these buttons. If you are a Seddader, there are 4 rows of two buttons each.
You must make a choice for each row by clicking on the button of your choice.

You will have 1.5 minutes which to make your decisions. NO furthernastions will
be given. If during these 1.5 minutes you wamrhimge a choice you have already made,
simply click on a different button. The clock @uryscreen will display the time remaining.
When the clock shows 0:00 and not before, the SUBitton will be active, and you should
click on it to record your choices.
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[Begin passing out hard copies, with a front cotfext says DO NOT TURN PAGE UNTIL
TOLD TO DO SO. Pause until all hard copies aregealsout.]

Enter 555 in the password box at the top of youeen, and click on ENTER
PASSWORD. [Pause] You may now turn the page dfahdout and begin deciding how to
make your choices. [At end], click the SUBMIT butif you have not already done so.

Your screen now displays the Results. Your resorgen shows you,, your role, your
choice, the choice distribution of the participavith whom you were paired, the number of
points you received, and the computer generatedaannumber that determines the lottery
outcome. If the points you earned is greater tthenrandom number, then you win $5 for that
decision; otherwise, $0. Your $5 show-up paynmeatided to the lottery outcome and printed
at the bottom of this Result screen.

[Pass out the Post-Experiment Questionnaire anceipe¢ We are now passing out a
guestionnaire that will aid us in improving the @gsof this and other experiments. First,
please fill in your Participant Number (which istae top of your Screen), and fill in today's
date. Also fill out the Receipt. If anyone amptates earning more than $450 in experiments like
this over the next year, please raise your hand.

When we ask you to turn in the questionnaire a&oeipt, we will give you an envelope
corresponding to your Participant Number; this elope will contain your $5 participation
show-up payment + any other earnings (as indicategour Record Screen).

Call each participant one at a time to receive thegivelope.
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APPENDIX C. Instructionsfor Participants (“No_Tree” Treatment, Exchange-Rate Payoff)

WELCOME [Introduce self and helpers. Say how exszywas recruited."]

This is an experiment about economic decision mgakif you follow the instructions
carefully you might earn a considerable amount ofay. This money will be paid at the end of
the experiment in private and in casiWdve cash.]

This experiment will last about 20 minutes. Ewagywill receive $5 for showing up.
Additional payments will depend on the decisiolas$ ylou and other participants make in the
experiment; how these payments will be determinkdevexplained in detail momentarily.

It is important that during the experiment you rem38ILENT. If you have any
guestions, or need assistance of any kind, RAISERYBAND but DO NOT SPEAK. One of the
experiment administrators will come to you and ymay whisper your question to him. If you
talk, laugh, or exclaim out loud, you will be askedeave and will not be paid. We expect and
appreciate your cooperation.

You will be making choices using the computer moléeu may reposition the mouse
pad so it is comfortable for you. Please click anPh now. You are now looking at the screen
that will record your choices. Beside you is aetheith written instructions. Please turn over
this sheet and follow along as | read these insions.

The computer has divided everyone into pairs. Ydunet know with whom you are
paired either during or after the experiment. Abo anonymity and privacy will be
maintained.

One member of each pair is designhated the Firstevland the other is designated the
Second Mover.The First Mover will choose a proposal on how to divide 100 points between
him or herself and the Second Mover. A proposal is in the form of the amount offeredhe
Second Mover At the end each point will be converted intohcasthe rate of 5 cents per point.

If you are a First Mover, there is a line that ieddour offer”, followed by four radio
buttons labeled 20, 40, 60 and 80, indicating tinalver of points you are offering to the Second
Mover. To make a choice, click one of the buttons.

Your offer: O 20
Your offer: O 40
Your offer: O 60
Your offer: O 80
If you are a Second Mover, there are 4 rows, gatthtwo buttons as follows:

If the First Mover offers 20 points:O A O Reject
If the First Mover offers 40 points:O  ActepO Reject

If the First Mover offers 60 points:O  ActepO Reject
If the First Mover offers 80 points:O  ActepO Reject

Whatever offer the First Mover makes,
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e if the Second Mover accepts, then the Second Meitereceive the amount offered and
the First Mover will receive 100 points minus theaunt offered;

e if the Second Mover rejects, both will receive Onpa
The Second Mover must choose to Accept or Rejeckdah of the four possible offedsefore

knowing which offer is actually made by the Firsowér. In other words, you must click one of
the buttons on each of the four rows.

At the end of the experiment, points will be congdrinto cash at the rate of 5 cents per point,
and added to the $5 for showing up.

You will have 1.5 minutes which to make your choices. NO further instions will
be given. If during the 1.5 minutes you want tangfe a choice you have already made, simply
click on a different button. The clock on youreser will display the time remaining. When the
clock shows 0:00 and not before, the SUBMIT butitinbe active, and you should click on it to
record your choices.

Enter 555 in the password box at the top of youeen, and click on ENTER
PASSWORD. [Pause] [At end], click the SUBMITtduif you have not already done so.

Your screen now displays the Results. Your resoreen shows you,, your role, your
choice, the choice distribution of the participavith whom you were paired, and the number of
extra dollars you will receive. Your total earngngre shown at the bottom and include your $5
show-up payment.

[Pass out the Post-Experiment Questionnaire anceipe¢ We are now passing out a
guestionnaire that will aid us in improving the @gsof this and other experiments. First,
please fill in your Participant Number (which istae top of your Screen), and fill in today's
date. Also fill out the Receipt. If anyone amptates earning more than $450 in experiments like
this over the next year, please raise your hand.

22



APPENDIX D. Instructionsfor Participants (“No_Tree” Treatment, Dollar Payoff)

WELCOME [Introduce self and helpers. Say howyaree was recruited."]

This is an experiment about economic decision mgakif you follow the instructions
carefully you might earn a considerable amount ofiey. This money will be paid at the end of
the experiment in private and in casiWdve cash.]

This experiment will last about 20 minutes. Ewagywill receive $5 for showing up.
Additional payments will depend on the decisiolas ylou and other participants make in the
experiment; how these payments will be determinkdevexplained in detail momentarily.

It is important that during the experiment you rem38ILENT. If you have any
guestions, or need assistance of any kind, RAISERYBAND but DO NOT SPEAK. One of the
experiment administrators will come to you and ymay whisper your question to him. If you
talk, laugh, or exclaim out loud, you will be askedeave and will not be paid. We expect and
appreciate your cooperation.

You will be making choices using the computer moléeu may reposition the mouse
pad so it is comfortable for you. Please click anPh now. You are now looking at the screen
that will record your choices. Beside you is aetheith written instructions. Please turn over
this sheet and follow along as | read these insions.

The computer has divided everyone into pairs. Ydunet know with whom you are
paired either during or after the experiment. Abo anonymity and privacy will be
maintained.

One member of each pair is designated the Firstevland the other is designated the
Second Mover.The First Mover will choose a proposal on how to divide $5 between him or
herself and the Second Mover. A proposal is in the form of the amount offeredtie Second
Mover.

If you are a First Mover, there is a text box l&getYour offer”. To make a choice, click
in the text box and type in your offer. Offerg dimited to integer amounts from $1 to §&he
computer will reject all entries except 1, 2, 3dpand prompt for a correct entry.]

Your offer:| $

If you are a Second Mover, there are 4 rows, eatthtwo buttons as follows:
If the First Mover offers $1:0  Accep® Reject
If the First Mover offers $2:)  AcceptD Reject

If the First Mover offers $3:0  AccepO© Reject
If the First Mover offers $4:~  Accepty Reject

Whatever offer the First Mover makes,

23



e if the Second Mover accepts, then the Second I\/Mvilérgceive the amount offered and
the First Mover will receive $5 minus the amourfecdd;

e if the Second Mover rejects, both will receive 8@dditional payments. *

The Second Mover must choose to Accept or Rejecih ed the four possible offerdbefore
knowing which offer is actually made by the Firsowér. In other words, you must click one of
the buttons on each of the four rows.

You will have 1 minuten which to make your choices. NO further instiens will be
given. If during the 1 minute you want to changshaice you have already made, simply click
on a different button. The clock on your scredhdigplay the time remaining. When the clock
shows 0:00 and not before, the SUBMIT button velbbtive, and you should click on it to
record your choices.

Enter 555 in the password box at the top of youeen, and click on ENTER
PASSWORD. [Pause] [At end], click the SUBMITtduif you have not already done so.

Your screen now displays the Results. Your resoreen shows you,, your role, your
choice, the choice distribution of the participavith whom you were paired, and the number of
extra dollars you will receive. Your total earngngre shown at the bottom and include your $5
show-up payment.

[Pass out the Post-Experiment Questionnaire anceipe¢ We are now passing out a
guestionnaire that will aid us in improving the @gsof this and other experiments. First,
please fill in your Participant Number (which istae top of your Screen), and fill in today's
date. Also fill out the Receipt. If anyone ampates earning more than $450 in experiments like
this over the next year, please raise your hand.

When we ask you to turn in the questionnaire @oeipt, we will give you an envelope
corresponding to your Participant Number; this elope will contain your total earnings.

Call each participant one at a time to receive thegivelope.

" These amounts will be added to the $5 for showing
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APPENDIX E. Instructionsfor Participants (“No_Tree” Treatment, Exchange-Rate Payoff)

WELCOME
[Introduce self and helpers. Say how everyone waguited."]

This is an experiment about economic decision mgakif you follow the instructions
carefully you might earn a considerable amount ofay. This money will be paid at the end of
the experiment in private and in casiWdve cash.]

This experiment will last about 20 minutes. Ewagywill receive $5 for showing up.
Additional payments will depend on the decisiolas ylou and other participants make in the
experiment; how these payments will be determinkdevexplained in detail momentarily.

It is important that during the experiment you rem38ILENT. If you have any
guestions, or need assistance of any kind, RAISERYBAND but DO NOT SPEAK. One of the
experiment administrators will come to you and ymay whisper your question to him. If you
talk, laugh, or exclaim out loud, you will be askedeave and will not be paid. We expect and
appreciate your cooperation.

You will be making choices using the computer moléeu may reposition the mouse
pad so it is comfortable for you. Please click anPh now. You are now looking at the screen
that will record your choices. Beside you is aetheith written instructions. Please turn over
this sheet and follow along as | read these insions.

The computer has divided everyone into pairs. Ydunet know with whom you are
paired either during or after the experiment. Ab anonymity and privacy will be
maintained.

One member of each pair is designated the Firstevland the other is designated the
Second Mover.The First Mover will choose a proposal on how to divide 100 points between
him or herself and the Second Mover. A proposal is in the form of the amount offeredhe
Second Mover At the end each point will be converted intohcasthe rate of 5 cents per point.

If you are a First Mover, there is a line that ieddour offer”, followed by four radio
buttons labeled 20, 40, 60 and 80, indicating tinalver of points you are offering to the Second
Mover. To make a choice, click one of the buttons.

Your offer: O 20

Your offer: O 40

Your offer: O 60

Your offer: O 80

If you are a Second Mover, there are 4 rows, gatthtwo buttons as follows:
If the First Mover offers 20 points:O A O Reject
If the First Mover offers 40 points:O  ActepO Reject
If the First Mover offers 60 points:O  ActepO Reject

If the First Mover offers 80 points:O  ActepO Reject
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Whatever offer the First Mover makes,

e if the Second Mover accepts, then the Second Meitereceive the amount offered and
the First Mover will receive 100 points minus theaunt offered;

e if the Second Mover rejects, both will receive Onpa
The Second Mover must choose to Accept or Rejeckdoh of the four possible offedsefore

knowing which offer is actually made by the Firsowér. In other words, you must click one of
the buttons on each of the four rows.

At the end of the experiment, points will be congdrinto cash at the rate of 5 cents per point,
and added to the $5 for showing up.

You will have 1.5 minutes which to make your choices. NO further instions will
be given. If during the 1.5 minutes you want tangfe a choice you have already made, simply
click on a different button. The clock on youreser will display the time remaining. When the
clock shows 0:00 and not before, the SUBMIT butitinbe active, and you should click on it to
record your choices.

Enter 555 in the password box at the top of youeen, and click on ENTER
PASSWORD. [Pause] [At end], click the SUBMITtduif you have not already done so.

Your screen now displays the Results. Your resoreen shows you,, your role, your
choice, the choice distribution of the participavith whom you were paired, and the number of
extra dollars you will receive. Your total earnggre shown at the bottom and include your $5
show-up payment.

[Pass out the Post-Experiment Questionnaire anceipg¢ We are now passing out a
guestionnaire that will aid us in improving the @gsof this and other experiments. First,
please fill in your Participant Number (which istae top of your Screen), and fill in today's
date. Also fill out the Receipt. If anyone amptates earning more than $450 in experiments like
this over the next year, please raise your hand.

When we ask you to turn in the questionnaire @oeipt, we will give you an envelope
corresponding to your Participant Number; this elope will contain your total earnings.
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