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Abstract

We invedtigate two recent models incorporating fairness considerations into the economics literature
based on agents' concerns about the digtribution of payoffs between themselves and others, dong with
their own absolute earnings (Fehr and Schmidt, 1999; Bolton and Ockenfels, 2000). We extend the
models predictionsto athree- person ultimatum game in which one person alocates a sum of money to
two others, one of which is randomly chosen to accept or rgect the offer. Rejection gives both the
responder and the proposer zero income, but yields a consolation prize for the non-responder. If
digtributional concerns are the primary driving force behind rgections of offersin ultimatum games, as
both models argue, rgjections should be eliminated, or sharply reduced with a positive income
consolation prize, Snce rgection establishes strong income inequality between the responder and the
non-responder, with no income to offset the resulting inequaity. The data show essentidly no
reductions in rgection rates, holding offers constant, with and without positive consolation prizes. We
briefly explore aternative explanations for the results reported.

! This research has been partially supported by agrant from the Economics and DRM S Divisions of the National
Science Foundation. We thank Bob Slonim and David Cooper for many thoughtful discussions on the issues under
study here and suggestions regarding the experimental design. We thank seminar participants at SUNY Stony Brook,
the Economic Science Association Meetings at L ake Tahoe and the ASSA meetingsin Boston for helpful comments.
Any errors are our own responsibility.
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One of the more exciting recent developments in the economics literature has been the effort to
incorporate notions of fairness into economic models. Much of thiswork has been motivated by results
from ultimatum game and dictator game experiments which clearly show that economic agents base their
decisgons on more than their own narrow sdlf-interest. Two of the most ambitious attempts along these
lines have been papers by Fehr and Schmidt (1999) and Bolton and Ockenfels (2000). Both models
are based on the notion that in addition to the usud concerns about own payoffs, agents are motivated
to reduce differences in payoffs between themselves and others. Further, these distributional concerns
arelargdy df-centered, with greater distaste for having lower, rather than higher, earnings than others.
What is most impressive about these two closely rdated modelsistheir ability to organize avery large
body of experimenta data, both for games where distributiona /fairness cons derations gppear to play a
very important role (such as dictator and ultimatum games) and for games in which the standard, narrow
sf-interest modd organizes the data quite well (for example, market games with proposer competition
or public good games).

Aswith any model designed to fit an existing set of data, these two models have embedded
within them new and interesting predictive consequences that have yet to be investigated. As such the
guestion becomes how well do these models do in these new Situations and what sorts of
modifications, if any, are needed to account for the additiona data? The present paper is desgned to
test the Fehr-Schmidt (FS) and Bolton and Ockenfels (BO) modd s through a very smple extension of
the standard ultimatum game to three players. Thetest is centrd to both models because it is (1) based
on the same platform (the ultimatum game) centrd to the models' development and (2) focuses directly

on the modds' explanation for rgections of offersin the ultimatum game, averson to income inequdity.



Our experiment works as follows. Player X offers to plit a sum of money between hersdf and
playersY and Z. One of the latter is chosen at random to accept or rgect the offer. If the responder
accepts, than the proposed dlocation is binding, asin the sandard ultimatum game. However, if the
responder rejects, both she and X get zero payoffs, but the non-responder receives a payoff. Inthe
case of asufficiently large positive payoff for the non-responder, both models call for all postive offers
to be accepted asrgection calsfor giving up own income while Smultaneoudy establishing strong
income inequdity between the responder and the third player.

We rgect both strong and weak versions of the FS and BO models. There are frequent
rgjections of offers when both mode s call for acceptance. In addition, the effect of positive payoffs for
the non-responder on the probability of responders accepting offersis smal, and failsto incresse
monotonicaly with size of the “consolation prize’ as aweek versgon of both modes would suggest.
Further, the introduction of negative payoffs for the non-responder in the case of regjections has no effect
aswel. Modifications of FS and BO models required to account for our data consst of either (1)
specifying a very narrow reference group againgt which income inequdity is compared, which sharply
limits their predictive consequences and/or (2) attaching amuch greater role to negative reciprocity

(Rabin, 1993; Levine, 1998) than either modd does.

Observed Anomaliesin Dictator and Ultimatum games
In an ultimatum game one bargainer (player X) makes a proposa on how to divide asum of
money with another player (player Y) who has the opportunity to either accept or rgject the proposed

divison. If the proposed division is accepted, each player earns the amount proposed. If the proposa



is rgected, then both players earn zero. The unique sub-game perfect equilibrium outcome for this
game (under the assumption that players only seek to maximize their own income) isfor player X to
dlocate dl of the money to hersdf (or dmogt dl of it, if payoffs are discrete) and for player Y to accept
this proposed split. However, experimentd evidence clearly showsthat in games with symmetric
payoffs and full information about both players payoffs, that offers of podtive amounts are routindy
rejected. For example, Roth et al. (1991) found that positive offers were rgjected 28% of thetimein
ther U.S. $10 ultimatum experiment, with reatively low offers rgjected quite frequently (inthe U.S,,
offers of 30% or lesswere rgjected at least half the time).

Dictator games differ from the ultimatum game by diminating the opportunity for player Y to
rgect X'soffer. Rather, player X dictates her offer to player Y who has no choice but to accept the
proposed offer. In games of this sort, dictators commonly offer more than the smallest possble amount.
For example, Forsythe et al. (1994) found that more than half of their subjects gave positive amounts
to player Y when splitting $5 or $10. (However, the amounts alocated to player Y are considerably
less, on average, than those offered in corresponding ultimatum games.)

Reaults from ultimatum and dictator game experiments clearly violate the sandard (own) sdif-
interest model of economics, asthismodd predicts the sub-game perfect equilibrium outcomein the
ultimatum game and zero offersin the dictator game. Results from these gameslie at the heart of the FS

and BO modéls.

Using Digtributional Considerationsto Explain Anomaliesin Two-Person Dictator and
Ultimatum games



Although the FS and BO modd s differ in anumber of importart details, centrd to both isthe
notion that at least some agents in the population are motivated by both own income earnings and
concerns about the digtribution of income between themselves and other playersin the game. This
concern for the digtribution of income expressesitself through these agents attaching some weight in their
utility function to the digtribution of earnings, with particular emphasis placed on own reative payoffs.
Detalls, asthey relate to our experiment, follow.

Bolton and Ockenfds (1998, 2000) proposed a utility function which measures fairness as the

individud’ s share of the totd payoff:
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The BO modd readily accounts for the outcomes of two- person dictator games and ultimatum
games. In atwo-person dictator game the dictator, X, will choose an dlocation (x*, y*) between

himsdf and player Y which maximizes Uy (X, y). BO assume that the optima share of the total payoff



for playeriisé (x*) 3 1/n, so that the dictator will never give avay more than haf the totd amount to
be dlocated (which, indeed, rarely happens). In atwo-person ultimatum game where X proposes and
Y responds, Y will have argection threshold ry, where, for y/c<r, U, (0,0) =V, (0,1/2) > Uy (X, y) =
vy (Y, y/o); i.e,, Y gets more utility from having an even share of nothing than from having a postive
payoff but avery smdl share of the pie.

Fehr and Schmidt (1999) proposed a utility function which measures fairness by comparing the

individua’ s payoff to other’ s payoffs:

1 3 1 2
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They separate, disadvantageous inequdity where the individua receives alower payoff than some
othersdo from advantageousinequaity wheretheindividua receives ahigher payoff. They usean
additively separable utility function where both types of inequdity are negatively weighted, with
disadvantageous inequality more heavily weighted than advantageous inequdity. When everyoneis
receiving the same amount, there is no diautility from inequdlity.

The FS modd aso accounts for the outcomes of two-person ultimatum games. In atwo-person
ultimatum game where X proposes and Y responds, Y will have argection threshold r, where, for y/c
<ry, Uy (0,0)=0>U, (X, =Y - &, (x); i.e, the disutility of theinequdity [&, (x-y)] outweighs the

vaue of the positive payoff y. FS modify their utility function by alowing the disutility componentsto be



nonlinear in % -x; to account for dictator game results. In the dictator game, the dictator X chooses the
dlocation (x*, y*) which maximizes U, (X, y). Notethat X will never choose'y > x because for any

point wherey > X, by increasing X, X can increase utility from hisor her direct payoff and decrease the
disutility from the disadvantageous inequality. So, asin BO, the dictator will never give hersdf less than

half of the pie

Three-person ultimatum games— sometheor etical predictions

For two-person ultimatum games both BO and FS are able to organize the basic experimentd
outcomes. But a three-person game dlows for more possibilities in varying payoffs and inequdity,
which provides the basis for our experimental design. Giith and van Damme (1998; hereafter GvD) firgt
suggested the possibility of using a three-person ultimatum game to examine fairness issues in ultimatum
games.

In GvD player X proposed asplit (X, y, z) of 120 pointsfor players X, Y, and Z. Player Y then
accepts or regjectsthis split. If player Y accepts, the money is dlocated as player X proposed. If player
Y reglects, dl three playersreceive zero. GvD found that X took advantage of Z's“dummy” Satus,
essentidly dividing the money between hersdf and Y, with Z receiving very low offers. Further, when' Y
hed full information about the proposed split, these offers were virtualy never rejected.

Bolton and Ockenfels (1998) argue that these results provide strong support for their model of
sdf-centered inequality aversion. Consistent with their mode’ s prediction, offers of 1/3 or more, the
socid reference norm applicable to this game, were never rgected. In contrast, offers of less than 40%

of the pie are frequently regjected in two-person ultimatum games. |n addition, they argue that concern



for Z's payoff had no impact on the rgjection decision, since proposers dlocated such smal amounts to
the “dummy” and “there is not asingle rgection that can be attributed to alow share for the dummy
(GVD, p. 230).” These low regjection rates can be rationdized within the FS modd by a utility function
where the weight on advantageous inequdity (8) is not large enough for Y to rgject X’s offerson
account of the smal amounts offered to Z, in conjunction with the reatively large payoffs offered to Y.

In what follows we modify the GvD game to provide a much stronger and more demanding test
of the FS and BO models.
Experiment 1: A modified three person ultimatum game

We make two basic changes to the GvD game: Firs, the responding player is randomly
selected to be either Y or Z in each round, with the actua sdlection determined after X has made her
dlocation. Allocating between Y and Z from behind avell of ignorance as to which one will be
responding prevents X from margindizing the non-responding player in order to buy off the responding
player. Other things equd this should result in lower offers to the responding player than in GvD, and
the lower the dlocation the higher the probability of rgection in a sandard ultimatum game. Second,
the rgection outcome for the nonresponding player is varied so that she does not always get a zero
payoff in cases where the responding player rgjects X' s dlocation. The payoff for the non-responding
player varies between experimental sessions taking on valuesof $0, $1, $3 and $12, dl in games where
X dlocates $15. Changing the rejection outcome so that the non-responding player receives a positive
“consolation prize’ diminates dl possihility of rgjections of positive offers within the BO modd and, for
the $12 consolation prize, should effectively iminate al rejections within the FS model. We daborate

on these differentia predictions for the FS and BO modes. In doing so we will refer to the responding



player as'Y and to the non-responding player as Z, regardless of whether or not Y or Z was actudly
chosen to be the responding player.

For BO the existence of a positive consolation prize should diminate all regjections, no matter
how smdll the payoff to Y. For example, consder a proposed dlocation of (9, 3, 3). If Y acceptsthe
alocation she obtains utility v, (3, 1/5). However, if she regjects, and the non-responder (Z) receives a
positive consolation prize, no matter how small, then Y’ s utility would be reduced to v, (0,0), so that
accepting clearly dominates rgjecting. In contrast, without the positive consolation prize, Y’ s utility
would be v, (0, 1/3), which permits rgjection since it may be greater than v, (3, 1/5).

In contrast to BO, the FS model permits some rgections with a positive consolation prize. For
example, consider the proposed dlocation (9, 3, 3), so that there is no advantageous inequdity between
Y and Z, but disadvantageous inequaity between X and Y. With any consolation prize less than $6 the
amount of disadvantageous inequdity that would result from argection of X’ s offer isless than the
disadvantageous inequality resulting from accepting the offer. As such the offer can be accepted or
regjected without violating the mode’ s predictions, depending on the weight that Y places on the
disadvantageous inequdity that will result from accepting the offer. For example, with a$3 consolaion
prize, acceptance yields utility of 3 —0.5a,(6), while rgection yields 0 — 0.5a (3) so that depending on
thevadueof a, Y will accept or rgect the offer. However, with this same dlocation and a consolation
prize for Z greater than $6 (6+), the FS modd no longer permits rgjections, since Y forgoes the benefit
of apaodgtive payoff, and the disadvantageous inequdity resulting from reection is now greater than had
she accepted the offer; i.e.,, 3—0.5a,(6) dominates 0 — 0.5a,(6+). Further, once the amount of

disadvantageous inequdity from rgjection is greater than from acceptance the offer must be accepted,



regardless of the amount of advantageous inequality the offer provides Y compared to Z. 2 The $12
consolation prize is desgned, in part, to be large enough that virtudly al dlocations will have to be

accepted according to the FS modd.

Experimental Procedures

Player X divided $15 among three people. There were four sessions, differing only in the
consolation prize that the non-responding player got if X's offer was rejected: $12, $3, $1, $0. The $1
session was run fird, with adight modification in the procedures as noted below.

For each session, 30 subjects (27 for the $3 session) were randomly assigned to the roles of X,
Y, and Z, with these roles fixed throughout the sesson. Each session had 10 rounds with the
responders X was paired with rotating after each round and with the pairings of Y and Z rotating as
well. In the sesson with 27 subjects there was one rematch, but subject ID numbers changed between
rounds so that there was no way subjects could identify that they were paired with the same partners as
in aprevious round, and the rematch was sdlected at random. X was required to propose a minimum of
$0.10to both Y and Z. The minimum ensured that in choosing to reject, the responding player is
actudly giving up some positive payoff.

In the $1 session, the responding player was sdected prior to Y or Z seeing the alocations and
then only the selected players got to see the offer and respond to it. In the other sessions, both Y and Z

players received a copy of the proposed alocation, made their decisons, and then one set of decisions

% For example, consider the following extreme alternative to the examplein the text, (9, 6, 0). Acceptance yields utility
of 6—0.5a,(3) — 0.5b,(6) and rejection with a consolation prize greater than 3 (3+) yields 0 - .5b(3+). But under FS's
assumptionthat O £ b £ 1 the negative effect of the advantageous inequality associated with acceptance cannot
offset the loss of income ($6) associated with rejection. Aswe will be shown, relaxing this assumption has very little
impact on our analysis since the overwhelming majority of offers provided Y and Z with the same amount of money.



(Ysor Zs) was randomly selected to determine the outcome of that round. However, only the sdected
decisons were returned to X players. Further, Y and Z players only knew what decision they made,
but not the other’s choice. So, for example, if YS decisons were chosen as binding in a given round,
Xsonly got to see Y'sdecison for the Y player they were paired with for that round, and Zs would not
know their dlocation for that round until the experiment ended (if that round was chosen for payment).
These procedures preserve the traditiond information structure underlying two- person ultimatum games
whereby subjects only know their own outcomes. Findly, by having both Y and Z decide prior to
determining which choice is binding provides twice as many responder observations.

To ensure that subjects were familiar with the rules of the game, especidly the consegquences of
rgjecting an offer, there was a pre-test in which al players were required to eval uate the consequences
of an offer being accepted or rgjected, including the consolation prize that Z would get in case of
rgection.® Subjects were asked to record the outcome of each round. Payoffs were made at the end
of the session for one randomly selected round. Subjects also received a show up fee of $5. Sessions
were conducted by hand, with the typica session lasting alittle over one hour. Subjects were recruited
from a broad cross-section of undergraduate and graduate students (dlong with an occasiond staff
member) a the University of Fittsburgh and Carnegie Melon Universty.

Results from Experiment 1:
Responder Behavior:
Table 1 and Figure 1 summarize the offers received by the responding players and their decisons. The

rgjection rate for the $0 consolation prize session is 21% compared to an overall rejection rate of 19%.

®The X player’s quiz had them fill in an offer and then eval uate the consequences of acceptance or rejection. The Y
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In dl treatments the rgjections follow the same pattern as in the two- person ultimatum game, being
concentrated on those offers that are less than haf of the socid norm of an even split among dl players
(1/6 of the pie; less than $2.50): Eighty percent of al offers less than $2.50 were rgjected, compared to
12% of dl offers greater than or equa to $2.50.

[Insert Table 1 and Fig 1 here)

We can immediately reject the point predictions of both the BO and FS models. Contrary to the
BO prediction of zero rgjections, there are non-negligible rgection rates for al positive consolation prize
treatments, with these rejection rates gpproximately the same as with the $0 consolation prize trestment.
For the FS model, the cleanest test is with the $12 consolation prize, sSince this trestment provides the
largest number of observations for which the disadvantageous inequaity associated with argection is
greater than the disadvantageous inequality associated with X’ s offer (97% of dl offers). Of these, 20%
(39/193) were rgected, essentidly the same overdl rgection rate (21%) as in the zero consolation prize
trestment.* Further, the rgjection rates fal right in line with the overdl rgjection ratesin the other
treatments (75% for offers between $1.75-$2.24, 28% for offers between $2.75-$3.24, 10% for
offers between $3.75-$4.24, and 0% for offers greater than or equal to $4.25; see Table 1).°

The point predictions for these two models are indeed tough criteriato satisfy. Further, both

sets of authors note that there is some role for other factors such as negative reciprocity (awillingnessto

and Z player’squiz gave (7, 5, 3) as asample offer with them eval uating the consequences of acceptance or rejection.
* Although last period data are quite thin, they areright in line with these results as well: 67% (2/3) last period offers
of less than $2.50 were rejected under the zero consol ation prize treatment versus 100% (2/2) with positive
consolation prizes. For offers greater than or equal to $2.50 6% (1/17) were rejected with no consolation prize versus
11% (5/46) with positive consolation prizes.
®The other treatments involve much weaker tests of the FS model. For example, with the $3 consolation prize, 38.3%
of all offers had disadvantageous inequality of $3 or less, with very few of these offersrejected (2.9%). However,
these offers give the responder at least $4, which isvery close to the social norm of an equal split, so that thereis
very little likelihood of rejection under any circumstances.
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punish others who knowingly harm you) to affect responders behavior that their models do not capture.
Rather they argue that these other factors are likely to be of secondary importance and that inequaity
aversonisof primary importance. As such perhaps a more relevant question to ask isif either modd is
a least quditatively condggtent with the data; i.e.,, holding offer rates constant, are responders
ggnificantly more likely to accept offers under the positive consolation prize trestment and are they more
likely to accept the larger the consolation prize?

Table 2 addresses these questions. Al of the regressions are probits with the dependent
varidble taking on avaue of 1 when the offer is accepted, and zero otherwise. They dl employ a
random effect error term, with subject as the random component. The first two probits serveasa
basdline, showing the effects of the amount offered, and the square of the amount offered, on the
likelihood of acceptance. Not surprisingly, in the first probit the OFFER coefficient is positive and
ggnificant a better than the 1% level, as higher offers increase the likelihood of acceptance. Asthe
second probit indicates, higher offers are accepted with increasing probability as the square of the
amount offered is dso positive and significant a the 1% levd. The next probit introduces adummy
variable, CDUM, that takes on avaue of 1 in games with a postive consolation prize, and O otherwise.
The coefficient vdue for CDUM is pogitive and sgnificant a the 10% leve indicating thet there are
marginaly more acceptances, other things equd, in the positive consolation prize treetments. However,
the introduction of separate dummies for each treatment shows that the probability of acceptance does
not increase monotonicaly as the amount of the consolation prize increases, with the coefficient for the
$12 trestment not significant at anything approaching conventiond levels. The last two probits employ

the dollar amount of the consolation prize as a continuous varigble. The dollar amount offered
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(CAMOUNT) by itsdlf has a coefficient value that is essentidly zero. CAMOUNT and
CAMOUNTSQ (the dollar amount squared) are individudly significant a very close to the 1% levd,
but oppositein sign with CAMOUNT positive and CAMOUNTSQ negative. Thisistotaly at odds
with the spirit of both models, and common sense. Perhaps the most charitable conclusion to reach on
the basis of the results reported is that the existence of a positive consolation prize might increase the
likelihood of acceptance, other things equd, but that the impact is not terribly robust asit hasits smallest
impact with the $12 trestment, precisdy where itsimpact should be the largest. ©

We can summarize the results of this section quite succinctly. The point predictions of both the
BO and FS models are rejected as responders routinely rgect offers that are less than haf the socid
norm regardless of the fact that these rgections result in even greater income inequdity releive to the
non-responding player. The probits suggest that the existence of a pogitive consolation prize might have
some margina impact on the probability of acceptance, other things equd, but that this effect, if it isred,

is not terribly robust asit fails to increase monotonically as the amount of the consolation prize increases.

Proposer Behavior:
Seventy-one percent of the 460 offers had equa amountsfor Y and Z. Overdl, the modd offer

was a the equa distribution norm of ($5, $5, $5), with the median offer ($7, $4, $4). The amount that

®We tried other specifications as well. Dropping OFFERSQ and repeating the analysis the CDUM variable by itself is
positive but small in value and not significant at anything approaching conventional levels (p > .40). Resultsfor the
other specifications remain essentially unchanged. We al so tried specifications more consistent with the structure of
the FSmodel. In some of these specifications we included amount offered to the other player along with amount
offered to self. These regressions also provided no support for the positive consolation prize treatments materially
increasing the probability of acceptance.
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Xskept for themselves decreased dightly over the course of the ten rounds under al treatments (see
Figure 2 and Table 3).
[Insert Table 3 and Figure 2 here]

One point to note in Figure 2 and Table 3 isthat Xs keep is quite Smilar across treatments,
beginning with the first round. Pairwise t-tests confirm the fact that there are no sgnificant differencesin
the average keep vaue between any of the treetments in ether the first or the last period of play (p 3
25indl cases, two-taled tests). Most importantly, the average keep in the $12 consolation prize
trestment is not noticeably different from the other treatments, so that few proposers thought to take
advantage of the protection offered by any responder inequdity aversion afforded by thislarge
consolation prize. 1t winds up that proposers were correct on this point, but it does provide further,
abeait indirect evidence, that the FS and BO moddsfail to organize the data very well.

Table 4 shows the rgjection rates and expected vaues associated with different offers.
Expected vaue drops rather sharply once offers are less than haf the sociad norm (10, 2.50, 2.50), and
when closest to the even didtribution of (5, 5, 5). They are a a maximum between these vaues, with
the moda digribution of (7, 4, 4) yidding nearly maximum expected vaue with relatively few rgections
(11%).

[Insert Table 4]

Experiment 2:
The results of experiment 1 can be interpreted in one of two ways reldive to the self-centered

inequaity averson modds of BO and FS: (1) The models are smply incorrect in how they capture
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behavior or (2) Responders frame their choices as one between themselves and X, largdly ignoring Z in
their deliberations. As such we decided to conduct an additiona experiment to possibly tease gpart
these two aternatives.” To do this we introduced a negative corsolation prize for Z in casesswhere Y
rgected X'soffer. Our thinking here was that the negative consolation prize might get respondersto
take fuller account of the impact of their decisonson Z. That is, its one thing to rgect an offer that
helps Z when exercising one' s disdain for X’ s offer, its quite another to exerciseit when it harms an
innocent third party.? Of course, it is quite possible that most responders are willing to harm Z to get a
X if X getsthem angry enough. As such this experiment can only sort out between these two
dternatives in cases where a negative consolation prize leads to fewer rgjections, holding offers
congtant.

Procedures were the same as in experiment 1 with the following differences: All subjects
received a starting capital balance of $15 in place of the $5 show up fee. In caseswhere Y turned
down X’soffer, Z lost $10. Further, theingructions were purposdaly couched interms of Z losing $10
in caseswhere Y rgected X's offer (with losses subtracted from Z's starting capital baance). A totd
of 21 subjects arrived for this sesson.

Figure 3 reports the distribution of offers and rgectionsrates. The average rgjection rateis
down abit relative to experiment 1, 14% versus average rejection rates of between 15% and 22%
across trestments in experiment 1. Random effect probits testing for differences between experiment 1

and the negative consolation prize treatment are reported in Table 5. As expected, offersto Y (OFFER

"This experiment was suggested by Bob Slonim.
8| n the choice under uncertainty literature there is a distinction between responses to gains versus losses (see, for
example, Kahneman and Tversky, 1979). Although a different behavioral mechanism would be at work between this
setting and the risky choice decisions, it isinteresting to ook for such effectsin other contexts as well.
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and OFFERSQ) play acriticd role in responders  decisions to accept or regject offers. Further,
contrary to our conjecture, the dummy variable distinguishing between experiment 1 and the present
experiment, athough posgitive, is not sgnificant a conventiond levels (p > .40). As such we conclude
that changing the “consolation prize’ so that it produces damage to an innocent third party, at lesst to
the limited extent involved in this experiment, does not result in a dramétic increase in acceptance rates,
other things equdl..’

[Insart Figure 3 and Table 5 here]

Summary and Conclusions:

This paper provides a direct test of two recent models designed to explain breskdownsin the
standard self-centered, utility maximizing modd that underlies much of economic theory (Fehr and
Schmidt, 1999; Bolton and Ockenfels, 2000). Both models incorporate fairness consderations into
some agents’ utility functions in the form of concerns about the distribution of income between
themsdlves and other playersin the game. We test these models through a smple extension of the two-
person ultimatum game, the game that motivates much of these modding efforts. In our three person
ultimatum game when responders rgect an offer, athird player (the dummy) gets a positive consolation
prize, which establishes income inequdity between the responder and the “ dummy” following rejections.

Thisin turn should, according to the Bolton-Ockenfels modd, diminate all rejections, provided the

offer is positive, and, according to the Fehr- Schmidt modd, diminate virtudly dl rgjections with the $12

® These results do not appear to be terribly promising for the Charness and Rabin (2000) model. In that model, agents
attempt to minimize the harm they do to the worst off agent in the reference group while balancing concernsfor their
own payoff, thetotal social surplus, and the intentions underlying other agents actions (reciprocity concerns).
Although the Charness and Rabin model is consistent with our resultsif reciprocity concerns play an important
enough role, if the do not (and there islittle evidence to suggest that they matter to this extent), it can only be that
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consolation prize. Although we did not expect the point predictions of the two models to be satisfied,
we were unprepared for the limited (one might argue non-existent) drawing power of the underlying
concept of inequaity aversion when extended to this setting. Most devastating in this respect isthe $12
consolation prize treetment which had no significant effect on rgection rates, even though these
regjections establish strong income inequality between responders and the dummy. Further, the
introduction of negative payoffs for the “dummy” does not induce responders to reject less often either.
What accounts for the near invighbility of the third player in terms of responders reactions to
X’soffers? Although a complete answer to this question goes well beyond the scope of the present
paper, there are a couple of obvious directionsin which to look. One explanation, within the
framework of the two modelsin question, isthat there is some sort of framing effect, so that
respondents do not account for the inequdity resulting from their rgecting positive offers. As Fehr and
Schmidt note “ The determination of the rlevant reference group and the relevant reference outcome for
agiven dass of gamesis ultimatey an empiricd question.” They go on to note, as we have assumed
here, that the “naturd reference group is Smply the set of subjects playing againgt each other and that
the reference point is equaity.” One way for both models to reconcile with the data reported hereisto
amply abandon thislast assumption. However, this would be most ungppedling, as it implies getting
bogged down in ad hoc specifications of the relevant reference group for each setting, thereby robbing
the moddls of two of their most attractive features, generdity to awide class of games and parsmony.
Abandoning this assumption to explain our results is particularly ungppeding sncein many waysthe

three-person ultimatum game operationdized here is one of the Smplest and most direct extensions of

people don’t really care that much about third parties. And thisisnot really in their model.
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these models to a new game that they were not originaly designed to explain.

An obvious dternative explanation is that intentionaity plays a much more important role than
ather modd suggests. That is, income inequdity resulting from an intentiond action (the proposers low
offer) istreated quite differently from unintentiona income inequdity (that between the responder and
the dummy resulting from rgecting the offer). Both Bolton and Ockenfels and Fehr and Schmidt
recognize tha intentiondity plays somerole in the data their models are desgned to explain (in
particular, see the experiments reported in Blount, 1995; Charness, 1998; and Kagel, Kim and Moser,
1996). But they argue that these represent second order effects, not needed to explain the bulk of the
data.’® This, however, would not appear to be the case for our three-person game.

This concern for intentiondity is captured in the reciprocity modds offered in Rabin (1993) and
Levine (1998). One outstanding criticism of these moddsisthat they are not able to explain dictator
game results very wdl, with many agents giving significant shares to totd strangers who they can expect
no reciproca favors from. However, a paper by Oberholzer-Gee and Eichenberger (1998) suggests
that these contributions may be largely artifactud, as giving in dictator gamesis sharply reduced if
dlocators are given an additiond, but normally not preferred, choice.™ This condusion is reinforced by
the results of the Guth and van Damme (1998) experiment, which essentidly combined an ultimatum
game with a dictator game, with the third agent, Z, playing the role of the passve agent in the dictator
game. Two of the striking results from this experiment are the very smdl dlocations to player Z, and the

fact that not a single rgection could be attributed to the low share Z received.

1 The small role attributed to intentionality in the Fehr-Schmidt model standsin marked contrast to Fehr’s research
on gift exchangein labor markets (see, for example, Fehr, Kirchsteiger, and Riedl (1993).

" One can also appeal to the common belief that “what goes around comes around” to explain giving in dictator
games.
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We would like to make one find point in closng. Although our experiment (and no doubt
others) will reved holesin the fairness models offered by Bolton and Ockenfels and Fehr and Schmidit,
these shortcomings do not diminish their usefulness. Both have been able to systematicdly organize a
large dice of exigting experimentd data (with minima exclusion of embarrassng results) and suggest new
ways of looking at theworld. Thefact that neither getsit quiteright at first pass should be hardly
surprisng. The important thing is that they set the table for new ways of looking at the world and for
conducting new and interesting experiments that will degpen our understanding of the important issue of

how fairness congderations affect interactions between economic agents.
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Table 1. Rgection Rates by Consolation Prize Amount

Reection rates (# of rgjections and # of offers made in parentheses)

Amount offered Overall C=%0 c=s1 c=53 C=$12

to responder

(0.10, 0.74) 81% (21/26) 83%  (10/12) na (0/0) 86% (6/7) 71% (5/7)
(0.75, 1.24) 85% (17/20) 88% (7/8) 80% (4/5) na (0/0) 86% (6/7)
(1.25, 1.74) 75% (3/4) na (0/0) 50% (1/2) 100% (2/2) na (0/0)
(175, 2.24) 76% (16/21) 50% (1/2) 80% (4/5) 100% (212) 75% (912)
(2.25, 2.74) 32% (10/32) 50% (1/2) 11% (1/9) 40% (8/20) na (0/0)
(2.75, 3.24) 28% (32/113) 47% (7/15) 21% (3/14) 23% (7/31) 28% (15/53)
(3.25, 3.74) 22% (15/68) 43% (6/14) 33% (1/3) 13% (6/47) 50% (2/14)
(3.75, 4.24) 12% (14/115) 23% (6/26) 11% (19 5% (U22) 10% (6/58)
(4.25, 4.74) 6% (2/35) 13% (2/16) 0% (0/8) 0% (0/8) 0% (0/3)
(4.75, 5.24) 1% (2/214) 1% (1/93) 0% (0/141) 3% (1/40) 0% (0/40)
(5.25+) 0% (0/33) 0% (0/112) 0% (0/4) 0% (0/1) 0% (0/16)
Tota 19%  (132/680) 21%  (41/200) 15%  (15/100) 18%  (33/180) 22% (43/200)




Figure 1
Rejection rates by amount offered to responder
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Table?2
Effects of Consolation Prize on Probability of Acceptance

Log Likdihood
Accept=-275 + 1.21 OFFER
-185.3

(-0.348)**  (0.12)**
Accept=-1.99 + 0.52 OFFER + 0.12 OFFERSQ 1823

(0.44)* (0.30)+ (0.05)* '
Accept=-2.41 + 0.37 OFFER + 0.15 OFFERSQ + 0.71 CDUM 1807

(0.51)** (0.30) (0.06)** (0.40)+ '
Accept=-2.36 + 0.32 OFFER + 0.16 OFFERSQ + 1.01C1 + 107C3 +  050C12 1795

(0.49)** (0.30) (0.06)** (0.56)+ (0.49)* (0.41) '
Accept=-1.92 + 0.52 OFFER + 0.12 OFFERSQ - 0.008 CAMOUNT 1823

(0.46)** (0.30)+ (0.05)* (0.028) '
Accept =-2.27 + 0.38 OFFER + 0.15 OFFERSQ + 0.46 CAMOUNT - 0.04 CAMOUNTSQ 1801

(0.47)** (0.29) (0.05)** (0.19)* (0.01)* '

**Sgnificantly different from O at better than the 1% level.
* Sgnificantly different from O a better than the 5% leve.
+ Significantly different from O a better than the 10% levd.

OFFER = Amount offered

OFFERSQ = OFFER sguared

CDUM = 1if podtive consolation prize, =0 otherwise

C1l=1if $1.00 consolation prize, = 0 otherwise

C3=1if $3.00 consolation prize, = 0 otherwise

Cl12 =1if $12.00 consolation prize, = 0 otherwise

CAMOUNT = amount of consolation prize (as a continuous variable)
CAMOUNTSQ = CAMOUNT squared

78 subjects, 680 observations




Table3
Keep for Proposer - Mean amount by round

round c=0 c=1 c=3 c=12 average
1 706 710 820 8.18 7.62)
2 707 715 820 8.01 7.59
3 6.45 6.80 7.00 7.70 6.99
4 6.40 6.63 7.82 7.35 7.03
5 6.60 6.63 7.61 8.50 7.33
6 6.60 653 7.91 7.01 6.99
7 655 7.05 7.93 7.20 7.16
8 6.88 7.75 7.93 6.95 7.36
9 6.45 7.65 810 7.35 7.37
10 6.75 6.78 7.79 7.01 7.06
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Table 4:

Proposer’s Expected Value Calculations

Regection | Expected Vaue
Offer rate to Proposer
$13.00, $1.00, $1.00 85% $1.95
$12.00, $1.50, $1.50 75% $2.75
$11.00, $2.00, $2.00 67% $3.67
$10.00, $2.50, $2.50 36% $6.44
$9.00, $3.00, $3.00 30% $6.26
$8.00, $3.50, $3.50 22% $6.24
$7.00, $4.00, $4.00 11% $6.24
$6.00, $4.50, $4.50 6% $5.67
$5.00, $5.00, $5.00 1% $4.96




Figure 3

Rejection rates by amount offered to responder
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Table5
Random Effects Probit for Negative Consolation Prize

Log Likelihood

Accept=-195 + O0430FFER + 0.14 OFFERSQ + 0.40 DNEG10

(0.43)**  (0.29) (0.05)** (0.47) -209.8

**Sgnificantly different from O at better than the 1% levd.
OFFER = Amount offered

OFFERSQ = OFFER sguared

DNEGI10 = 1if consoletion prizeis-$10, = 0 otherwise

92 subjects, 820 observations




