Expectations and Reputations in Bargaining:
An Experimental Study

By ALVIN E. ROTH AND FRANCOISE SCHOUMAKER*

One task of a theory of bargaining is to
specify those factors which ultimately re-
solve the indeterminacy inherent in bar-
gaining. Even if we expect bargainers to
reach agreement in the region of individ-
ually rational, Pareto optimal contracts—
which F. Y. Edgeworth (1881) called the
contract curve—it is still necessary to analyze
the factors contributing to the selection of a
specific agreement.

Game-theoretic models rest upon the as-
sumption that the outcome of bargaining
among rational, fully informed agents is de-
termined by the strategic possibilities avail-
able to the bargainers, and their preferences
as represented by their expected utility func-
tions. Indeed, games in which the players
have this information are called games of
complete information. A long-standing ob-
stacle to testing the descriptive power of
these models has been the requirement that
the utility of the bargainers be known for
each potential agreement. An experimental
design permitting this problem to be cir-
cumvented in a laboratory setting was intro-
duced in Roth and Michael Malouf (1979).
In that experiment, the outcomes of bargain-
ing under controlled conditions were ob-
served to systematically deviate from the pre-
dictions of theory. Subsequent experiments,
(Roth and Malouf, 1979; Roth, Malouf and
J. Keith Murnighan, 1981; Roth and Mur-
nighan, 1982) indicated that the outcome of
bargaining is decisively influenced by factors
other than the strategic possibilities and pref-
erences of the bargainers, and isolated the
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cause of the observed deviations from the
predictions of classical models, sufficiently
so that a specific hypothesis could be pro-
posed to account for them. This paper ex-
amines the hypothesis that those missing fac-
tors concern the subjective expectations of
the bargainers about the behavior of their
opponents. The results of the experiment
reported here support the hypothesis and
demonstrate that distinct, stable, self-fulfill-
ing sets of expectations are compatible with
a given bargaining situation as determined
by the preferences and strategic possibilities
of the bargainers.

I. Review of Three Earlier Experiments

To test theories which depend on the ex-
pected utilities of the players, it is desirable
to design experiments which allow the par-
ticipants’ utility functions to be determined.
A class of games allowing this was intro-
duced in Roth and Malouf. In that experi-
ment, players bargained over the probability
that they would receive some monetary prize,
possibly a different prize for each player.
Specifically, they bargained over how to dis-
tribute “lottery tickets” to determine the
probability that each player would win his
personal lottery (i.e., a player who received
40 percent of the lottery tickets would have a
40 percent chance of winning his monetary
prize and a 60 percent chance of winning
nothing). The rules of the game specified
which distributions of lottery tickets were
allowable. If no agreement was reached in
the allotted time, each player received noth-
ing. We call such games, in which each player
has only two possible monetary payoffs, bi-
nary lottery games.

To interpret the outcomes of a binary lot-
tery game in terms of each player’s utility for
money, recall that if each player’s utility
function is normalized so the utility for re-
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ceiving his prize is 1, and the utility for
receiving nothing is 0, then the player’s util-
ity for any lottery between these two alterna-
tives is the probability of winning the lottery.
The set of feasible utility payoffs in such a
game equals the set of allowable divisions of
lottery tickets. Thus binary lottery games can
be used to experimentally test theories of
bargaining which depend on the set of feasi-
ble utility payoffs. Note that the set of feasi-
ble utility payoffs does not depend on the
prizes, so a binary lottery game in which the
players know the allowable divisions of lot-
tery tickets is a game of complete informa-
tion, regardless of whether each player also
knows the other’s prize. The classical models
of bargaining that follow the work of John
Nash (1950) and depend only on the set of
feasible utility payoffs to the players (see
Roth, 1979) thus predict that the outcome of
a binary lottery game will not depend on
whether the players know their opponent’s
prize.

The experiment of Roth and Malouf was
designed to test this hypothesis, among
others. Participants played binary lottery
games under either full or partial informa-
tion. In the full information condition, each
player knew his own potential prize and his
opponent’s potential prize. Under partial in-
formation, each player knew only his own
prize. Contrary to the predictions of the
classical models in the tradition of Nash
(1950), the outcomes observed in the two
information conditions exhibited dramatic
differences: under partial information, out-
comes tended to be very close to an equal
division of the lottery tickets, while under
full information, outcomes showed a pro-
nounced shift toward equal expected pay-
offs.

Of course, other classical models describe
games in greater detail. The strategic form of
a game describes not only the feasible utility
payoffs, but also the strategies available to
the players. In the games described above,
strategy choices concern the formulation of
messages and proposals during negotiations.
Since the strategies available to the players
depend on the information they possess, we
must consider whether the observed results
can be accounted for by the different strate-
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gies available to the players in the two infor-
mation conditions.

The experiment of Roth, Malouf, and
Murnighan was designed to address this
question and involved binary lottery games
with prizes stated in terms of an intermediate
commodity. Prizes were expressed in chips
having monetary value, and each player
played four games under either high, inter-
mediate, or low information. In each condi-
tion, each player knew the number of chips
in his potential prize and their value, but a
player’s information about his opponent’s
prize varied with the information condition.
In the high information condition, each
player knew the number of chips in his op-
ponent’s prize and their value. Under inter-
mediate information, each player knew the
number of chips in his opponent’s prize, but
not their value. Under low information, each
player knew neither the number of chips in
his opponent’s prize, nor their value. In the
latter two conditions, players were prevented
from communicating the missing informa-
tion about the prizes.

The experiment took advantage of two
kinds of strategic equivalence relations. Bi-
nary lottery games with prizes expressed in
both chips and money, played in the low
information condition of this experiment, are
strategically equivalent!' to binary lottery
games with the same monetary prizes ex-
pressed in money alone, played in the partial
information condition of the previous experi-
ment, because under the rules of the two
information conditions, any legal message in
one kind of game would be legal in the other.
So the strategy sets are the same for both
kinds of games, as are the utility functions
and the underlying set of alternatives. Also,
games expressed in both chips and money,
played in the intermediate information con-
dition of this experiment, are strategically
equivalent to games expressed in money alone
played in the full information condition of

ITwo games are strategically equivalent if they can
both be represented by the same game in strategic form.
Thus, any theory of games which depends only on the
strategic form of a game yields the same prediction for
strategically equivalent games. (Compare Roth, Malouf,
and Murnighan, 1981.)
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the previous experiment, so long as the
monetary values of the two prizes in each
money game are in the same proportion as
the numbers of chips in the prizes in the
corresponding chip game. This is because
any legal message in one kind of game can
be transformed into a legal message in the
other kind of game by substituting references
to chips for references to money (or vice
versa) in any message concerning the value
of the prizes.

If the observed difference between the par-
tial and full information conditions of the
previous experiment was due to the players’
different strategy sets in the two conditions
(the “strategic hypothesis”), then a similar
difference should be observed between the
low and intermediate information conditions
of this experiment. The observed results did
not support the strategic hypothesis. The low
and high information conditions replicated
the partial and full information conditions of
the previous experiment, but the outcomes
observed in the intermediate information
condition did not differ significantly from
those in the low information condition. In
the intermediate information condition, the
observed agreements tended to give both
players equal probabilities, regardless of the
size of their prize in chips. Thus, information
about the artificial commodity, chips, did
not affect the outcomes in the same way
as did strategically equivalent information
about money.

Both the above experiments revealed an
effect of information which cannot be ex-
plained by existing models. The experiment
of Roth and Murnighan was conducted to
separate this effect into components result-
ing from the possession of specific informa-
tion by specific individuals, and to assess the
extent to which the observed behavior can be
characterized as equilibrium behavior.?

In the two earlier experiments, either both
bargainers knew their opponent’s prize, or
neither bargainer knew his opponent’s prize.
Also, it was always common knowledge
whether the bargainers knew one another’s
prizes. Information is common knowledge in

*We refer here to the familiar noncooperative equi-
librium of Nash (1951).
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a game if it is known to all of the players,
and if every player knows that all the players
know, and that every player knows the others
know that ke knows, and so forth (compare
David Lewis, 1969; Robert Aumann, 1976;
and Paul Milgrom, 1981). Two bargainers
can be thought of as having common knowl-
edge about an event if the event occurs when
both of them are present to see it, so that
they also see each other seeing it, etc. In
these experiments, a set of instructions pro-
vides common knowledge to the bargainers if
it contains the information that both of them
are receiving exactly the same instructions.

Each game of the third experiment was a
binary lottery game in which one player had
a $20 prize and the other a $5 prize. In each
of the eight conditions of the experiment,
each player knew at least his own prize. The
experiment used a 4 (information)X2 (com-
mon knowledge) factorial design. The in-
formation conditions were: 1) neither knows
his opponent’s prize; 2) the $20 player knows
both prizes, but the $5 player knows only his
own prize; 3) the $5 player knows both prizes,
but the $20 player knows only his own prize;
and 4) both players know both prizes. The
second factor made this information com-
mon knowledge for half the bargaining pairs,
but not common knowledge for the other
half.

The results of this experiment permitted
three principal conclusions. First, the effect
of information on the agreements reached is
primarily a function of whether the player
with the smaller prize knows both prizes.
Second, whether this information is common
knowledge influences the frequency of dis-
agreement, with more disagreements oc-
curring in the noncommon knowledge condi-
tions. Third, in the noncommon knowledge
conditions, the relationship among the out-
comes showed virtually no departure from
equilibrium.

Together, these three experiments permit
us to speculate fairly specifically on the cause
of the observed information effects. The first
experiment demonstrated an effect of in-
formation about the prizes which could not
be accounted for in terms of players’ prefer-
ences over consequences (lotteries). The sec-
ond experiment showed that this effect could



VOL.73 NO. 3

not be accounted for by the set of available
actions (strategies). The third experiment
showed that the effect is consistent with ra-
tional (equilibrium) behavior. Thus, if we
continue to hypothesize that the players are
(approximately) Bayesian utility maximizers,
it must be that the effect of information is
due to a change in the players’ subjective
beliefs. For example, information about the
prizes, and whether this information is com-
mon knowledge, may influence the players’
subjective probabilities concerning what
agreements are likely to be acceptable to
their opponents.

To see how the bargainers’ expectations
might influence the outcome, consider the
following “thought experiment.” A ran-
domly selected individual plays some large
number of games in which he bargains over
how to divide a certain sum of money. Al-
though he doesn’t know it, all his opponents
are confederates of the experimenter, and
they all allow him to obtain, say, 80 percent
of the available money. After he has gone
through this experience, you have the oppor-
tunity of bargaining with him on your own
behalf (i.e., not as a confederate). His past
success is common knowledge. It will be
difficult to bargain with him on an equal
basis, since he expects (and has every reason
to expect) to receive 80 percent of the avail-
able money, and since he expects (and has
every reason to expect) that you will concede
it to him. Suppose the rules of the game are
that, after completing any negotiations, the
players each separately write down their de-
mands. They receive their demands if they
are compatible, and otherwise receive noth-
ing. If this is the only time you will be
bargaining with him, the fact that this ran-
domly selected individual now expects to get
80 percent will make it very risky for you to
write down a demand of more than 20 per-
cent.

To make precise how such subjective ex-
pectations can affect the decisions made by
bargainers, consider a simple model of
bargaining in a two-stage binary lottery game.
In stage one, each individual i/ makes a de-
mand: he states the probability p; (of win-
ning his prize) which he wants and offers
1— p, to his opponent. In stage two, each
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bargainer chooses between repeating his de-
mand or accepting his opponent’s offer. An
agreement occurs whenever the probabilities
demanded add up to no more than 1. No
messages can be exchanged.

If, in stage one, the two bargainers’ de-
mands add up to no more than 1, an agree-
ment is reached at which each bargainer i
wins his prize with probability p,. If the
probabilities in stage one add up to more
than 1, the outcome depends on the players’
decisions in stage two. If each repeats his
demand, a disagreement results and each will
have a zero probability of winning his prize.
If player i repeats his demand p, and player j
accepts his opponent’s offer, there is an
agreement on i’s terms: i will win his prize
with probability p, and j will win his prize
with probability (1— p;). If both i and j
accept the other’s offer, i will win his prize
with probability (1— p;) and j will win his
prize with probability ( = D)

Having both stated their demands in stage
one, each bargainer must decide in stage two
whether to repeat his demand or accept the
other’s offer. His expectations as to his oppo-
nent’s behavior play a crucial role. The hy-
pothesis which the experiment described in
the next section is designed to test is that the
expectations of the bargainers can be manip-
ulated independently of the strategic possi-
bilities and feasible outcomes of the bar-
gaining situation. This is at odds with the
traditional view, perhaps most explicitly
stated by John Harsanyi (1977), who con-
siders two-stage bargaining games of essen-
tially this form, and argues that rational
players’ subjective probabilities are deter-
mined by the data of the game.

II. The New Experiment

Agreements in the previous experiments
tended to cluster around two divisions of the
lottery tickets: one kind of agreement split
the lottery tickets equally between the bar-
gainers, the other gave the bargainers equal
expected monetary payoffs. This experiment
investigates whether, by manipulating the
bargainers’ expectations, one or the other of
these two kinds of agreements can be ob-
tained as a stable equilibrium.
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Each player played 25 identical two-stage
binary lottery games, of the kind discussed
above. Although players were told that they
bargained with another individual in each
game, each individual in fact played against
a programmed opponent (the computer) in
the first 15 games, as in the thought experi-
ment. Half the participants had a prize of
$40 and half a prize of $10; both players
knew both prizes, and players whose prize
was $40 always bargained against players
whose prize was $10 (each player had the
same prize in all 25 games). Subjects were
divided into three experimental conditions.
The first was a 20-80 condition in which the
computer was programmed to promote a
20-80 division of the lottery tickets, which
yields equal expected payoffs. The second
was a 50-50 condition in which subjects
bargained with a computer programmed to
promote the equal division of lottery tickets.
The third condition was the control: subjects
never bargained with the computer but al-
ways with other members of that group.

In the 20-80 condition, the agent whose
prize was $40 bargained with a computer
programmed to randomly select a first de-
mand between 75 percent and 80 percent,
and to repeat its demand in the second stage.
The programmed opponent of the $10 player
randomly selected a demand between 20 and
25 percent, and in stage two it accepted any
offer giving it at least 20 percent of the
lottery tickets. In the 50-50 condition, the
programmed opponent of the $40 player ran-
domly selected a first demand between 70
and 75 percent of the lottery tickets and in
stage two accepted any offer giving it at least
50 percent. The $10 player bargained with a
computer that randomly selected a first de-
mand between 45 and 50 percent of the
lottery tickets, and in stage two always re-
peated its demand.

In trials 16 to 25, subjects in each group
bargained with other members of that group.
Each game was played with a different anon-
ymous opponent. Bargainers also received
additional information, about their oppo-
nent’s reputation as established in trials 11
through 15. They were told their opponent’s
first demand, whether he repeated it or
accepted his opponent’s offer, and which
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agreement, if any, was reached in each of
trials 11 to 15, that is, in the final 5 games
played against the computer, (when each
player’s behavior reflected his experience
against a programmed opponent). In trials
16 to 25, every bargainer’s experience against
the programmed opponents was made com-
mon knowledge in this way, as in the thought
experiment.

Two elements influence the expectations
of a pair of bargainers: their experiences and
their reputations. Consider a typical pair in
the 20-80 condition, at trial 16. The $40
player has never obtained an agreement in
which he received more than 25 percent of
the lottery tickets. He knows his opponent is
aware of his reputation as established in
games 11 to 15. Thus a $10 player, whose
own experience has led him to expect that
his opponent will capitulate to a demand for
equal expected monetary payoffs, has his
expectations reinforced when he confronts a
$40 player whose reputation indicates that he
has, in the past, given in to such demands.
Similarly a $40 player, whose experience is
that opponents are adamant about an equal
division of expected payoffs, will have his
expectations confirmed by a reputation indi-
cating that his current opponent has previ-
ously behaved in this way.

The experiment is designed to distinguish
between two competing hypotheses. The

3Players were not informed, until after trial 15, that
their reputations would be displayed. So reputation in
this experiment serves only as an indicator of a player’s
past bargaining experience (in periods 11-15). This is in
contrast with models in which the players know in
advance that they are building a reputation. Robert
Rosenthal (1979), and Rosenthal and Henry Landau
(1979) consider repeated games with complete informa-
tion in which players can strategically build and main-
tain reputations in the course of play, in order to
influence future encounters. David Kreps and Robert
Wilson (1982b), Milgrom and John Roberts (1982), and
Kreps et al. (1982) consider games of incomplete infor-
mation in which players may seek to play in early
encounters in such a way as to build a reputation that
will mislead future opponents about their true objective
function. However, in the games played in this experi-
ment, the fact that players are not aware that they are
building a reputation in periods 11-15, and cannot
subsequently alter the reputation established in those
periods, removes any possibility that an incentive to
alter his reputation can influence a player’s bargaining
behavior.
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classical game-theoretic hypothesis, which
states that the outcome of a game can be
predicted from the set of feasible utility pay-
offs and strategic possibilities, implies that,
in this experiment, the different experimental
conditions should have no continuing effect.
Specifically, if this is correct, we would ex-
pect to observe that, starting with trial 16,
any differences between the two experimen-
tal conditions and the control condition
would begin to disappear and the outcomes
in the three conditions should converge over
time, as continued play removes any tran-
sient effects due to the initial experience of
players in the 20-80 and 50-50 conditions.

But if the expectations have a critical role
in determining the outcome, as suggested by
the earlier experiments, then we should ex-
pect to see divergent outcomes, established
in the first 15 trials, persist in a stable fash-
ion in each of the three conditions. We would
expect the first condition’s mean agreement
to be near 20-80 and the second condition’s
to be near 50-50. The control condition’s
mean agreement should be somewhere be-
tween these two. This would be consistent
with the hypothesis that the players’ expecta-
tions were the uncontrolled factor account-
ing for the results of the previous experi-
ments.

II1. Method

Each participant was seated at a visually
isolated terminal of the PLATO computer
system at the University of Illinois. Par-
ticipants received all instructions and con-
ducted all communication through the termi-
nal. There were ten participants in each of
the three conditions, which were conducted
simultaneously. Subjects were undergradu-
ates. Pretests were run with the same subject
pool (but different subjects) to ensure that
the instructions were easily understandable.

Background information including a brief
review of probability theory was presented
first. The rules of the game were then intro-
duced. A demand p; was a number which
was the sender’s probability of winning his
prize; 1— p, was the probability offered to
his opponent. As in the previous experi-
ments, probabilities were presented in terms
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of the division of lottery tickets. The PLATO
system computed the expected value of each
demand and associated offer for both bar-
gainers. After being made aware of these
computations, a bargainer was given the op-
tion of cancelling his demand before its
transmittal. After both demands were trans-
mitted, stage two began. In stage two, each
player had the choice of repeating his own
demand or accepting his opponent’s offer.
When both decisions were made, the bar-
gainers were informed of the outcome.* Par-
ticipants were told that they bargained with
a different individual in each game. In both
stages, the bargainers were not informed of
their opponent’s decision until their own de-
cision had been transmitted.

The bargainers in the 20-80 and 50-50
condition were paired with the appropriate
programmed opponent for the first 15 trials.
The instructions led them to believe they
were bargaining with other individuals. The
members of the control group were paired
with other members of the control group.
After trial 15, new instructions appeared on
the screen and introduced the notion of rep-
utation. Note again that as a bargainer was
establishing his reputation, in trials 11 to 15,
he did not know he was doing so. Trial 16
began with each bargainer’s screen display-
ing both his own reputation and his oppo-
nent’s. Each $40 player bargained twice with
each $10 player. The value of the prizes was
common knowledge.

After game 25, the payoffs were computed
as described in the initial instructions: for
each bargainer, one of games 1 to 25 was
randomly selected; the corresponding lottery
was then conducted with the specified prizes
and the probabilities agreed upon in that
randomly selected game. The players were
directed to the monitor who paid them.

IV. Results
Figure 1 shows the mean agreements, by

trial, for each of the three conditions for the
$40 player. The figure makes clear that the

4There was a time limit of two minutes for the first
stage and one minute for the second stage.
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TABLE 1 —MEAN OUTCOMES: ALL NEGOTIATIONS INCLUDED; TRIALS 16-25

20-80 Control 50-50 Mean
$40 Player 224, 3024, 40.8,, 31.1
$10 Player 57.0, 39.04, 41.1, 45.7
Mean 39.7 34.6 40.9

Note: Cells with common subscripts are not significantly different from one another at
the .05 level using the Newman-Keuels procedure.

% of
lottery

tickets

50 350-50
o _— ————~
48

46
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FIGURE 1. AVERAGE PERCENTAGE OF LOTTERY TICKETS
OBTAINED BY $40 PLAYER WHEN AGREEMENT
WAS REACHED IN TRIALS 16-25

agreements reached in the three conditions
differ markedly.

Preliminary analyses yielded no significant
effects for trials for the total set of bargain-
ing outcomes and for the set that excluded
disagreements. Thus, the remaining analyses
combined the data from the ten bargaining
sessions. Analyses of variance for players
(high prize vs. low prize) and condition
(20-80, 50-50, and control) were conducted
for the outcomes over all negotiations (in-
cluding disagreements), for the outcomes ex-
cluding disagreements, and for the first and
second offers made by the players. All the

TABLE 2— MEAN AGREEMENTS:
DISAGREEMENTS EXCLUDED; TRIALS 16-25

20-80 Control 50-50
$40 Player 27.3, 4324 49.7,
$10 Player 69.5, 55.7, 502,

Note: See Table 1.

analyses yielded significant effects for condi-
tion and for the interaction between players
and reputation (F-ratios in each case ex-
ceeded 16, with p <.001 in each case). The
mean outcomes are shown in Tables 1 and 2,
along with the results of post hoc tests on the
significant interactions indicating that, in
each case, outcomes in the 20-80 condition
were significantly different from the 50-50
or control condition. The agreements that
were reached in the control condition (with
disagreements excluded) were between those
of the other two conditions. The compelling
nature of a 50-50 agreement in the 50-50
condition is highlighted by the extremely low
variance in the 50-50 condition in contrast
with the high variance in the 20-80 condi-
tion (see Table 3, which lists all final out-
comes).

Generally, the demands reflected the repu-
tations established (see Table 4): in the con-
trol condition, most of the offers centered
around 50-50. There were 9 disagreements
in each of the 50-50 and 80-20 conditions,
and 15 disagreements in the control condi-
tion. Although these frequencies are not sig-
nificantly different from one another (x2(2)
= 2.18), they suggest that the experimental
treatment contributed to a reduction in the
number of disagreements and an increase in
efficiency of the bargaining, as compared to
the control condition.



TABLE 3— UNAGGREGATED DATA

Control 50-50 Condition 20-80 Condition
Trial Outcome Player Outcome Player Outcome Player
16 44-52 1-6 0-0 1-10 20-80 1-10
45-55 3-8 50-50 3-2 50-50 3-2
0-0 5-10 0-0 5-4 0-0 5-4
0-0 7-2 50-50 7-6 25-75 7-6
42-58 9-4 49-51 9-8 0-0 9-8
17 47-53 1-10 50-50 1-8 22-62 1-2
50-50 3-2 53-47 3-10 35-50 3-4
45-50 5-4 0-0 5-2 30-70 5-6
40-60 7-6 50-50 7-4 25-60 7-8
40-60 9-8 45-51 9-6 20-80 9-10
18 50-50 1-2 50-50 1-6 20-79 1-8
45-55 3-4 0-0 3-8 0-0 3-10
0-0 5-6 50-50 5-10 30-70 5-2
40-60 7-8 50-50 7-2 50-50 7-4
37-63 9-10 48-52 9-4 25-70 9-6
19 45-53 1-4 0-0 1-4 20-80 1-6
50-50 3-6 50-50 3-6 0-0 3-8
0-0 5-8 50-50 5-8 12-88 5-10
35-65 7-10 50-50 7-10 21-79 7-2
46-50 9-2 49-51 9-2 25-70 9-4
20 41-59 1-4 50-50 1-10 22-65 1-4
50-50 3-6 50-50 3-2 25-50 3-6
35-65 5-8 50-50 5-4 25-70 5-8
0-0 7-10 50-50 7-6 21-79 7-10
46-50 9-2 0-0 9-8 20-80 9-2
21 34-66 1-10 50-50 1-2 20-80 1-6
50-50 3-2 0-0 3-4 50-50 3-8
0-0 5-4 50-50 5-6 0-0 5-10
45-50 7-6 50-50 7-8 50-50 7-2
35-65 9-8 49-51 9-10 32-65 9-4
22 50-50 1-2 50-50 1-6 0-0 1-10
45-55 3-4 50-50 3-8 11-89 3-2
0-0 5-6 50-50 5-10 33-66 5-4
0-0 7-8 50-50 7-2 0-0 7-6
34-66 9-10 49-51 9-4 25-65 9-8
23 40-55 1-6 50-50 1-4 21-78 1-2
0-0 3-8 0-0 3-6 35-50 3-4
0-0 5-10 50-50 5-8 30-70 5-6
0-0 7-2 50-50 7-10 25-75 7-8
0-0 9-4 50-50 9-2 0-0 9-10
24 0-0 1-8 0-0 1-8 20-80 1-8
45-55 3-10 50-50 3-10 0-0 3-10
50-50 5-2 50-50 5-2 24-76 5-2
45-55 7-4 50-50 7-4 50-50 7-4
41-58 9-6 47-53 9-6 30-70 9-6
25 50-50 1-2 50-50 1-2 20-80 1-10
0-0 3-4 50-50 3-4 20-80 3-2
40-60 5-6 50-50 5-6 30-70 5-4
0-0 7-8 50-50 7-8 25-75 7-6
34-66 9-10 49-50 9-10 25-175 9-8

Note: For each condition, for each trial, each line gives the outcomes for the player
(with the $40 player’s outcome first) and the players’ number. Notice that odd
numbered players are the $40 ones. For example, the first line in the control condition
reads: ($40) player 1 bargained with ($10) player 6 and the outcome was 44 percent of
the lottery tickets for 1 and 52 percent of the lottery tickets for player 6.
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TABLE 4 — REPUTATION?
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Control Condition

50-50 Condition

20-80 Condition

First Second

Player Trial Demand Demand Outcome

First

Demand Demand Outcome

Second

First

Second

Demand Demand Outcome

11 62 35 35
12 55 55 55
‘13 55 51 51
14 47 47 0
15 55 35 35
11 49 49 49
12 49 49 49
13 49 49 49
14 49 49 49
15 55 50 50
11 50 50 50
12 50 50 0
13 50 50 50
14 50 40 40
15 50 50 50
11 68 68 68
12 62 62 62
13 85 50 50
14 65 65 0
15 56 56 50
11 51 32 32
12 51 51 0
13 51 51 0
14 50 40 40
15 50 45 45
11 75 75 0
12 75 45 45
13 75 75 0
14 60 50 50
15 60 56 56
11 90 90 0
12 50 50 50
13 55 40 40
14 75 75 0
15 55 44 44
11 65 65 0
12 60 60 0
13 60 60 60
14 60 60 60
15 65 65 65
11 45 45 0
12 44 38 38
13 43 43 0
14 50 50 50
15 44 40 40
11 65 65 65
12 70 70 0
13 76 76 0
14 66 66 0
15 69 50 50

50
0
50
0
50

51
52
52
50
53

50

50

#0dd numbered players had a $40 prize, even numbered players had a $10 prize.
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V. Discussion

The results of this experiment provide
strong support for the hypothesis that the
outcome of the bargaining is influenced not
only by the preferences and strategic options
of the bargainers, but also by their expecta-
tions. By manipulating these expectations, it
proved possible to consistently produce out-
comes which differed significantly from those
observed when the players’ expectations were
not manipulated. The fact that there was no
significant difference over trials indicates that
these expectations were self-reinforcing, so
that the outcomes which resulted in the ex-
perimental conditions were stable and self-
sustaining. Players who expected their oppo-
nents to expect equal payoffs (or an equal
division of lottery tickets) continued to meet
such opponents, and consequently those ex-
pectations were reinforced.’

These results also lend support to the hy-
pothesis put forward in Section I to explain
the results of the previous experiments. Since
those experiments involved no artificial ma-
nipulation of the bargainers’ expectations, it
must be that the (common) expectations
which bargainers formed when different
kinds of information were available resulted
in large measure from their previous experi-
ence. This suggests that there must be many
kinds of potential conflict in which individu-
als have common expectations which permit
them to efficiently reach agreement. The
benefits to a society of fostering such com-
mon expectations are obvious, since other-
wise many bargaining situations would end
in disagreement.

The data from the present experiment sug-
gest that individuals entered the experiment
with more or less mutually consistent prior

5The experimental conditions can be interpreted as
having changed the strategic risk posture of the players,
as measured by the certain payoff which they would
regard as equivalent to the (risky) opportunity to engage
in the bargaining. The notion of strategic risk posture
(introduced in Roth, 1977a,b), and studied in the con-
text of bargaining games in Roth (1978, 1979) plays a
role parallel to ordinary risk posture in determining an
individual’s utility for engaging in a game. The role of
ordinary risk posture in bargaining models is explored
in Roth and Uriel Rothblum (1982).
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expectations about what kinds of agreements
would result, and that they updated these
expectations in response to their experience
in the experiment. These prior expectations,
as reflected in the control condition, yielded
outcomes closer to 50-50 than to 20-80. It is
perhaps for this reason that the outcomes in
the 50-50 condition showed so much smaller
variance than those in the 20-80 condition.

These results have several implications for
the development of the theory of bargaining.
The most striking is that it may be necessary
to incorporate the expectations of the bar-
gainers into any description (or definition) of
equilibrium outcomes, and that there may in
general be multiple equilibria supported by
different sets of mutually consistent expecta-
tions. Some models consistent with this
suggestion have already been explored, and
the notion that agents’ beliefs play a role in
determining outcomes is not a new one.°
However, the results of this experiment sug-
gest that, because of the role which agents’
beliefs play in determining the outcome of
bargaining, it may be necessary to look to
models in which at least some elements of
the expectations which players bring to the
bargaining will be empirically determined ex-
ogenous variables.

®An interesting paper in which a general definition of
equilibrium in games is proposed which explicitly in-
volves certain beliefs of the players is Kreps and Wilson
(1982a).
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