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ABSTRACT

In recent years there has been a considerable amount of attention devoted by
experimental economists to the study of dictatorship and ultimatum games. This interest is
stimulated by two main concerns. First there is the game theoretical question of whether
laboratory subjects will behave in a manner consistent with the backward induction logic
called for by rational agents in such strategic situations. Second, to the extent that the
answer to the first question is negative, investigators have asked whether notions of eqmty
or fairness have intervened and guided the behavior of sub_]ects in a manner that is
contradictory to the prescnptlons of game theory.

Fairness, however, is not a concept that is deveoid of context. What may be
considered unfair when two people meet face to face or in a bilateral manner may be
considered fair in a market context where economic survival is ‘at stake. For example, it
may be considered unfair in isolation to charge a high price for prescription drugs to people
in need but one’'s opinion of such an act might change if the economic survival of the
company might be threatened if they failed to do so. Putting the survival issue aside, the
act seems brutal, including it allows one to make a justification.

The morality of economic agents embedded in a market context may therefore be
quite different form their morality in isolation. While we are not claiming that people
change their nature when they function in markets it may be that the competition inherent
in markets and the need to survive offers justifications for actions that, in isolation, would
be unjustifiable. In the experiments that follow we test this hypothesis. While we give
considerable support to it, there are still a number of unresolved issues.




Section 1: Introduction

In recent years there has been a considerable amount of attention devoted by experimental
economists to the study of dictatorship and ultimatum games (see Thaler (1988) fbr a review of the
literature up to 1988). This interest is stimulated by two main concerns. First there is the game
theoretical question of whether laboratory subjects will behave in a manner consistent with the
backward induction logic called for by rational agents in such strategic situations. Second, to the
extent that the answer to the first question is negative, investigators have asked whether notions of
equity or fairness have intervened and guided the behavior of subjects in a manner that is
contradictory to the prescriptions of game theory. In short, while the game theoretical solution may
be rational, it may not be considered fair, since in the context of these experiments the backward
induction solution often had one agent receiving all of the gains from trade during the experiment
leaving his or her partner with nothing.

The poor performance of game theory in the early experiments of Guth et al. (1982) on this
topic has led Binmore and Shaked (1985) to ask whether subjects are playing like "gamesmen" or
"fairsmen" when performing the task asked of them. In other words, were their actions guided
primarily by the precepts of game theory or by some inner notion of morality which often prescribed
strikingly different forms of behavior. But fairness is not a concept that is devoid of context, What
may be considered unfair when two people meet face to face or in a bilateral manner may be
considered fair in a market context where economic survival is at stake. For example, it may be
considered unfair in isolation to charge a high price for prescription drugs to people in need but
one’s opinion of such an act might change if the economic survival of the company might be

threatened if they failed to do so. Putting the survival issue aside, the act seems brutal, including it

allows one to make a justification.




The morality of economic agents embedded in a market context may therefore be quite different
form their morality in isolation. While we are not claiming that people change their nature when they
function in markets it may be that the competition inherent in markets and the need to survive offers
justifications for actions that, in isolation, would be unjustifiable. In the experiments that follow we
test this hypothesis. While we give considerable support to it, there are still a number of unresolved
issues.

In the remainder of this paper we will proceed as follows: In Section 2 we will review the
literature on dictatorship and ultimatum games. In this review it will become clear that all of the
experiments performed so far have been non-market or bilateral experiments in which two people
in isolation play either a dictatorship or an ultimatum game with no survival aspects attached. In
Section 3 we review the experiments we have performed and present our experimental design. In
Section 4 we present our results and finally in Section 5 we offer some conclusions and speculations

about the course of future research on this topic.

Section 2: A Review of the Relevant Literature

A dictatorship game is nothing more than a one-person income distribution problem in which
one agent has the power and ability to unilaterally determine the split of a fixed pie between two
people. Hence a dictatorship game in which two people must split $10.00 would involve one person,
designated as the chooser, announcing the split for both people. The other agent, called the receiver,
is totally passive and must accept whatever he or she is given. An ultimatum game is a game in
which the chooser has the ability to eliminate all but two actions available to the receiver leaving him

or her with a bilateral choice. For example, in an ultimatum game where the object is to split

$10.00, the chooser would first make an offer to the receiver in which he would demand $10.00 -




o for himself and offer the receiver o, 0 < o < $10.00. The receiver must then choose between
two alternatives, acceptance, in which case he or she would receive «, and the chooser $10 - o, and
rejection, in which case both the chooser and the receiver would receive 0. In an ultimatum game,
then, while the receiver has some strategic latitude, his or her options are limited to a "take-it-or-
leave-it" choice between two alternatives.

The first ultimatum game experiments in the modern experimental literature were those
conducted by Elizabeth Hoffman and Matthew Spitzer (1982)" on the Coase Theorem and those of
Werner Guth, Rolf Schmittberger and Bernd Schwarze (1982) whose purpose was explicitly to test
for rationality in such games. The Guth et al. experiment was run using 42 German undergraduates
who were divided into two groups of 21 choosers and 21 receivers and asked to divide ¢ German
marks between them using the rules of the ultimatum game described above. ¢ was made to vary
between 4 and 10. Guth et al.’s results indicated that while backward induction clearly indicates
that the offers made by the choosers should approach ( and be acceptable to the receivers, in fact
offers tended, on average, to be in the vicinity of .32¢ to .37c with a modal response closer to the
equal split division of .50c. In addition to offers being more generous than predicted, the acceptance
behavior of receivers was also at odds with the theory in that positive but small offers tended to be
rejected despite the theory’s prediction of acceptance. Guth et al. interpreted these data as suggesting
that experimental choosers might form their choice of the correct offer by employing some notions
of equity which are at odds with the rationality of backward induction while receivers reject offers
that offend their basic fairness instincts.

One possible explanation for Guth et al.’s data is that since receivers could expect to get nothing

! Actually, Hoffman, et al. (1982) credit Fouraker and Siegel (1963) with running the first
ultimatum games, but we will start our review with Hoffman and Spitzer (1982) since we consider
that paper to be the first in which the concerns addressed here are investigated.
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at the sub-game perfect equilibrium, rejection was a cheap alternative. Hence choosers had to offer
more than zero in order to increase the opportunity cost of a rejection. Under this explanation the
behavior of choosers had little to do with feeling of equity and fairness but was simply a strategic
ploy of selfish individuals. One way to counter this claim is to run a dictatorship game as did
Forsythe, Horowitz, Savin and Sefton (1988), (FHSS), since in these games there can be no fear of
rejection so such strategic matters could not intervene. Their results seem to support the equity
interpretation of the original ultimatum bargaining game results since in their dictatorship games,
dictators (or choosers) offer significantly more than zero -- the unique sub-game perfect equilibrium
offer.

A number of other avenues of explanation were pursued by investigators in order to try to
straighten out the puzzling results of the early ultimatum experiments. One pursued by Binmore,
Shaked, and Sutton (1985), Neelin, Sonnenschein and Spiegel (1988) and Harrison and McCabe
(1990) was to try to uncover whether the irrational behavior of choosers and receivers could be
explained by the fact that they had not learned the game sufficiently well to see the backward
induction solution. Consequently, Harrison and McCabe (1990) proposed a design in which players
were given repeated experience with all of the subgames separately of a larger multi-stage bargaining
game in order to familiarize them with the strategic aspects of the problem they faced. Binmore,
Shaked and Sutton (1985) had subjects switch strategic roles in the middle of the experiment to given
them experience in all of the roles, while Neelin, Sonenschein and Speigel (1988) had subjects play
a nested set of multi-stage bargaining games in an effort to disentangle their behavior. While
Harrsion and McCabe (1990) and Binmore et al. (1985) claim support for rationality once subjects

have had a chance to learn, Neelin et al. (1988) left the issue in considerably more doubt.

Another interesting avenue of pursuit on this problem has been taken by Hoffman and Spitzer




(1982) and more recently by Hoffman, McCabe, Shachat, and Smith (1991) where the framing of
the problem is investigated. In this work two issues are investigated. One deals with the question of
property rights where it is suggested that choosers in ultimatum games offer so much to their
receivers because they feel they have arbitrarily been assigned to the role of chooser (this
determination is made randomly) and therefore do not have the right to get more than half of the pie
to be divided. They attempt to instill a sense of property rights on the parts of choosers by having
them play a pre-game before the ultimatum game in which one subject could earn the right to be a
chooser and this value laddened language was used to further instill a sense of entitlement. Once this
has been earned, Hoffman and Spitzer (1982) expect choosers to feel empowered to take more for
themselves and receivers to give it to them. The second issue addressed by Hoffman, McCabe,
Shachat, and Smith (1991) is whether the fact that the experimental administrator is watching their
demands affects their behavior by way of shaming them into making more generous offers than they
otherwise would. To investigate this they ran a double-blind experiment where no subject or
experimental administrator was capable of knowing how much a chooser decided to demand for him
or herself. They also mixed this double blind treatment with a single blind treatment as well as a set
of treatments depicting different property rights systems. Ultimatum experiments under these
circumstances were also run. Their results were contrasted with those of Forsythe, Horowitz Savin
and Sefton (1988) where ultimatum and dictatorship games were run using a random determination
of roles (minimal property rights) single blind design with value-free language.

They conclude that when the right to be a chooser is earned and such value-laden language is
used in the instructions, choosers make significantly higher demands for themselves. In addition, the

double blind treatment was significant in increasing the demands of subjects in dictatorship games.

In their conclusions, Hoffman, McCabe, Shachat, and Smith (1991) come down on the side of




rationality as against equity as an explanation for the behavior of subjects in ultimatum and
dictatorship games. In summation, then, it is probably safe to say that no consensus has been reached
in the gamesmen versus fairsmen controversy. While each side has had its victories, each has

suffered defeats.

Section 3: The Experiment and Experimental Design

One feature to note in all of the experiments described in Section 2 is that choosers and
receivers made their choices in bilateral pairs and were not subject to any survival pressures during
the course of the experiment. In other words, their performance early in the experiment was not used
to qualify them for participation in later rounds of the experiment where they could earn more
money. In markets, however, this is common. Firms who do not do well in the early stages of an
industry are weeded out during the "shake-out" stage, while managers who do not impress their
bosses are passed over for promotion. In markets it is commonly believed that only the strong
survive.

It was our conjecture that the fact that previous experiments were not performed in a setting
that highlighted these survival pressures might be responsible for the observed generosity of choosers
and possibly even the willingness of receivers to reject non-zero offers. We felt these survival
pressures would be decisive even in a setting in which property rights were minimally induced and
in which the experiment was run in a single blind fashion. Our reasoning was simple. Self-regarding
behavior will be tolerated as long as it can be justified. In ultimatum games, low offers which are
seen as unjustified will be rejected. In non-survival games, it is hard to justify taking a large part of

the pie especially when the role of chooser was randomly assigned. In survival games, however, a

chooser can always justify his or her greedy choice by claiming that survival pressures made it




necessary and receivers may even be convinced by such arguments since if they were suddenly
placed in the role of the chooser they too might behave in that manner. In short they can feel that
they are not selfish but rather that the institution they are placed in has forced them to behave that
way. Hence choosers in such survival games may have found it easier to justify smaller offers and
feared rejection less since they assumed that receivers would more easily understand why they
behaved in such a manner. Even in dictatorship games, choosers, by feeling justified in making small
offers, may feel less social embarrassment in front of experimental administrators for being greedy.

To operationalize these conjectures we ran four different sets of experiments, all run on
undergraduates at New York University during the Spring of 1992. Two of the sets replicated earlier
experiments in one-stage ultimatum and dictatorship games in which subjects played either an
ultimatum or dictatorship game once and only once against a randomly chosen and anonymous
opponent, The experiment was conducted by hand by having choosers write offers on pieces of
paper which were then distributed to their anonymous receiver partners. These experiments used the
FHSS (1988) instructions so that we attempted to control for property rights issues in a manner
identical to the way employed by them. The two other sets of experiments were two-stage survival
ultimatum and dictatorship games. In these experiments students were brought into a room and
randomly divided into three groups. Group 1 was designated as choosers in stage 1 of the
experiment, group 2, as receivers in stage 1 and group 3 as receivers in stage 2 of the experiment.
In a typical experiment there were either 10 or 8 stage 1 choosers playing against a comparable
number of stage-1 receivers, while group 3, consisting of stage-2 receivers, always contained half
the number of stage 1 choosers.

In stage 1 of the experiment the choosers and receivers played a one-stage uitimatum or

dictatorship game in a manner identical to the subjects in the first two experiments and using the




FHSS instructions. It was common knowledge that at the end of this stage choosers would be ranked
by their payoffs and those in the top half with respect to earnings stayed in the room to play another
identical round of the game with the receivers in group 3 (who had waited in isolation while stage
1 was being conducted). In other words, stage-1 receivers were finished with the experiment after
stage 1 of the experiment while half of the stage-1 choosers, those whose payoffs were lowest, were
also eliminated. Stage two was played between surviving stage 1 choosers and group-3 receivers. As
a consequence, chooser subjects needed to have high demands accepted in stage 1 in order to proceed
to stage 2 (if they were playing an ultimatum game) or simply make large demands if they were
playing a dictatorship game.

Qur experimental design is presented in Table 1:

TABLE 1;
EXPERIMENTAL DESIGN
Experiment Type of Experiment Number of Subjects
Experiment 1 1-Stage Ultimatum Game 34
Experiment 2 1-Stage Dictatorship Game 32
Experiment 3 2-Stage Ultimatum Game 45
Experiment 4 2-Stage Dictatorship Game 40

3.1: Expectations and Conjectures

Our expectations about the results of our experiments can be summarized by the following three

hypotheses.

Stage-1 Demands
Hypothesis 1: Survival Pressures and Stage-1 Demands

Choosers in two-stage ultimatum and dictatorship game experiments (Experiments 3 and 4) will




make higher demands for themselves in stage 1 than will choosers in one-stage ultimatum and
dictatorship games (Experiments 1 and 2).

According to the theory of games, there should be no difference in the demands of choosers
in one-stage games and stage one of two-stage games. If differences occur, it must therefore be due
to the different institutional setting that subjects are placed in and the way these differing institutions
affect their perceptions of fairness. Hypothesis 1 is predicated on the following argument: We expect
choosers in two-stage games to make greater stage-1 demands than their counterparts in one-stage
games for two reasons. First, if choosers in two-stage games wanted to proceed to the second stage,
they would simply have to make higher demands for themselves in stage 1 or else face elimination.
Whatever the attitude toward equity was of the chooser, placing him or her in a survival institution
was expected to lead to more self-regarding behavior. Ceterus paribus, a two-stage survival game
should evoke more apparently selfish behavior in stage 1 than a simple one-stage game. Second,
and possibly more importantly, since survival pressures are common knowledge, receivers should
consider greater stage-1 demands by choosers as being more justifiable and hence should be more
willing to accept them. Knowing that greed is more easily rationalized in such a setting, self-seeking
subjects should be tempted to make larger stage-1 demands.

While the argument above lumps dictatorship and ultimatum games together, there are actually
differences between them which modify our predictions here. In dictatorship games the decision of
the chooser depends only on his own perception of fairness. If he thinks it fair to offer more in the
first stage because he will earn more in the second stage, he will do so. However, such a desire
clearly has its costs since it may lead to a failure to survive. In the ultimatum game survival

considerations may appear to be consistent with considerations of fairness since demands which are

too high may be rejected and consequently minimize survival possibilities. Low demands, while




apparently fair, may also serve to enhance survival since they increase the probability of the receiver
perceiving such demands as fair and hence accepting them. These considerations make the

predictions of Hypothesis 1 less persuasive at least with respect to ultimatum games.

Stage-2 Demand

Hypothesis 1 deals exclusively with stage-1 demands. However, what is expected of the
demands of those subjects who succeed in moving to stage 27 Should they, upon reaching the second
stage, simply revert to the type of behavior observed in 1-stage games or should we expect
something different from them? The main difference between stage 2 of Experiments 3 and 4 (our
two-stage ultimatum and dictatorship game experiments) and stage 1 is that there are no survival
pressures in stage 2. As a result one might be led to conclude that demands in stage 2 should be
smaller than were those in stage 1 since the lack of survival pressures would make high demands less
justifiable. On the other hand, however, if only the greedy manage to survive stage 1 then there is
a selection process at work here which would imply that the set of choosers remaining in stage 2 are
precisely those that have proven themselves to be the most selfish subjects recruited. This would lead
to demands which are equivalent to the ones observed in stage 1. To sort out these two conflicting

predictions, we have formulated the following null hypothesis.

Hypothesis 2: Stage 2 Demands

Demands of choosers in stage 2 of experiments 3 and 4 should be equal to the offers made in stage

1 of those game experiments.

Rejection Behavior
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Our final hypothesis concerns the rejection behavior of receivers in two-stage ultimatum
experiments (Experiment 3). Here we conjectured that these receives would be more accepting of
high demands ( i.e. accept lower offers) than receivers in our 1-stage experiment (Experiment 1),
Our reasoning was simple. Receivers are willing to accept any offer, no matter how low, if they see
that offer as reasonable. The fact that choosers in two-stage experiments functioned under survival
pressures made their relatively low offers more justifiable in the eyes of receivers. As a result we
predicted that lower offers would be made and accepted. This intuition is formulated as Hypothesis

3.

Hypothesis 3: Rejection Behavior

The mean offer rejected by receivers in Experiment 1 will be higher than the mean offer

rejected by receivers in Stage 1 of Experiment 3.

Section 4: Results

The presentation of our results will consist of describing the results of our three hypotheses.

Hypothesis 1; Survival Pressures and Stage-1 Demands

Hypothesis 1 predicts that demands in stage 1 of our two-stage ultimatum and dictatorship
survival experiments (Experiments 3 and 4) will be higher than demands in our one-stage ultimatum
and dictatorship games (Experiments 1 and 2). Before we actually perform a statistical test on the
data here consider Table 1 and Figures 1 and 2 where we present the actual demands made by our
choosers in stage 1 of Experiments 3 and 4 as well as the demands made by choosers in the one

stage of Experiments 1 and 2.
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From Table 1 and Figure 1 it should be clear that demand behavior changed substantially as we
move from the one-stage to the two-stage game experiments. This is seen in both figures 1 and 2 as
a shift in the distribution of demands to the right as we move from one-stage to two-stage
experiments. From Table 1 we see that while the mean demand in the one-stage dictatorship
experiments was 6.48 the mean in stage 1 of the two-stage dictatorship game was 8.2, after outliers
were removed. For ultimatum games the increase in the mean was from 5.51 to 6.66. While one-
stage game experiments presented uni-modal data distributions, two-stage games typically had many
modes. However, all of these modes were at least as high as the one mode existing in one-stage
experiments -- accounting for the observed shift in histograms of Figures 1 and 2.

Using a Wilcoxon non-parametric rank-sum test we tested whether the observed demands for
one-stage and stage-1 demands for two-stage ultimatum and dictatorships games came, respectively,
from populations with the same mean. For both dictatorship and ultimatum games we could not
accept the equality of means between one-stage games and stage-1 of two-stage games at the 1% and
9% significance levels, respectively. In addition, using a Kolmogorov-Smirnoff test we tested
whether the distribution of demands were the same across these experiments. While for dictatorship
games the hypothesis that these distributions were equal can be rejected at the 10% level of

significance, it could not be rejected at this level for ultimatum games.

Hypothesis 2: Stage-2 Demands

As indicated in Section 3, we did not have precise predictions as to what we expected of our
choosers in stage 2 of our two stage games. There are some complicated issues in how to analyze
the data, however. For example, in ultimatum games it is not necessarily true that subjects who made

large demands passed on to the second stage since their demands could have been rejected. Hence,

12




