An Experimental

Solidarity Game

R EINHARD S ELTEN A XEL O CKENFELS

1

Rheinische-Friedrich-Wilhelms-Universität Otto-von-Guericke-Universität

Bonn Magdeburg

Abstract

120 subjects played a three-person-game in which each player could win DM 10,00 with probability2/3 or nothing with probability1/3. Before the three independent random decisions were made, the players had to decide how much theywere willing to give to one loser or each of two losers in the case of their winning. The experimental setup secured double blin d ness.

The great majorityof subjects were willing to make substantial conditional gifts. Five types of gift behavior can be distinguished. The most common type (36% of the subjects) gives the same positive total amount to one loser and to two losers. This behavior does not lend itself to a straightforward interpretation as the result of altruistic utility maximization.

Subjects were also asked to estimate the average gifts of others. There is a significant positive correlation between the estimates and the subjects´ own gifts. This is similar to false conse n - sus effects known in literature ( R

OSS ET AL ., 1977).

Among male subjects, those studying economics show a more "egoistical" behavior than ot h - ers. Among female subjects, no such "education effect" can be found. Females tend to give more than males .

1 Financial support bythe Deutsche Forschungsgemeinschaft through SFB 303 is gratefullyacknowledged. Co r - respondence concerning this paper should be addressed to Axel Ockenfels, Otto-von-Guericke-Universität Ma g - deburg, Fakultät für Wirtschaftswissenschaft, Lehrstuhl Volkswirtschaftslehre III, Postfach 4120, D - 39016

Magd e burg, Germany; phone: (0391) 6712197, fax: (0391) 6712971, e-mail: axel.ockenfels@ww.unimagdeburg.de.

1. Introduction

In experiments in which subjects are motivated bymoneypayoffs one often observes that subjects are motivated not onlybytheir own payoffs but also bythose of others and the rel a - tionship between the payoffs of the players of the game. Such other-directed motivations have been explored in the context of ultimatum games ( G

ÜTH AND T IETZ , 1990), dictator games

( F ORSYTHE ET AL ., 1994), and games which appeal to reciprocity( F

EHR ET AL ., 1993) . In ult i - matum games, resistance to unfairness seems to be the driving force behind the usual devi a - tions from subgame perfect equilibrium. Altruism can account for giving behavior in dictator games.

This paper also reports on experiments concerned with other-directed motivations. It is the purpose of the experimental setup to create a situation in which subjects can show solidarityin the sense that theyare willing to help others who bychance came to a much worse position than theythemselves. It seems to us that the everydayuse of the word solidarityis aimed at situations of this kind. Solidaritymeans a willingness to help people in need who are similar to oneself but victims of outside influences such as unforeseen illness, natural catastrophes, etc. To some extent solidarityis similar to reciprocity, a motivation which urges you to give something in exchange for something you have received, even if you are not compelled to give anything. However, solidarityis different. Gifts are made but not reciprocated. Theyare made to recipients who presumably, if one were in need oneself, would have made a gift to oneself. Solidarityaims at a reciprocal relationship, but a more subtle one than giving after one has received.

In our experiments each subject participates in exactlyone three-person-game in which each of the subjects can independentlywin either DM 10,00 with probability2/3 or zero with pro b - ability1/3. Before the random draws are made, the subjects have to decide how much in the case of their winning theyare willing to give to a loser who is the onlyone in the group and to each of two losers. Of course no gifts are made if there is no loser in the group. The pledge to help a loser is conditioned on winning and on the presence of losers. In this sense we speak of conditional gifts.

2. Procedure

Subjects were recruited in a students´ restaurant and the experiments were performed on the spot. Leaflets which invited the students to announce their willingness to participate without information about the nature of the game were distributed. Translations of all directions, which were given in German, can be found in appendix A. Students who wanted to playfirst had to give us their names and addresses. Theythen received an explanation of the rules and an envelope with a questionnaire and decision form, and an identification card carrying a code name. The rules explained the situation in a neutral form. The word "solidarity" was not used.

After having received the envelope, the subjects sat behind a cardboard box which provided protection from being seen bythe experimenter and other participants. Having filled in ev e - rything, the subjects would keep their code name card but put the questionnaire and decision form into the envelope. The closed envelope would then be given to the experimenter. Each subject had to throw a dice and the experimenter noted the result on the closed envelope. The rule was that one, two, three, or four win and five and six lose.

After thirtyenvelopes had been collected, the experimenter randomlyformed ten groups of three players who played the game with each other. For each group the payoffs resulting from winning or losing and conditional gifts were computed for all players.

In order to conveythe impression to the participants that everybodywould come back to r e - ceive their payoffs, even in the case of their losing, an additional incentive was supplied bya lotterygiving DM 25,00 to one of the thirtysubjects. The rules specified that a loser winning the lotterywould not receive anyconditional gift. The lotterywas introduced in order to make it unlikelythat some people would not give anything in the expectation that losers would not bother to collect their payoffs believing that this would be anticipated by the winners.

Each subject’s payoff was put in a closed envelope with the code name written on the outside.

After having their meals, the subjects got their payoffs. Each subject first put his or her code name card through a slit in a cardboard wall hiding the subject from the experimenter. Then the subject had to sign a receipt with his or her code name and then a statement under a list of all code names which acknowledged that he or she had received a payoff under one of these code names. This acknowledgment was thrown into an urn in a waywhich made it impossible for the experimenter to see the signature. Finally, the subject received the envelope with his or her payoff. With this procedure we tried to secure as much double blindness as possible in a way which was accep t able to the university accountants.

The experiments were run on two separate days with sixtyparticipants in each session. We made sure that n o body participated twice.

3. The Distribution of Conditional Gifts

Table 1 shows the distribution of conditional gifts. The rows correspond to x

1

, the conditional gift for the case that there is exactlyone loser in the group, and the columns correspond to x

2

, the amount conditionallygiven to each of two losers in the group. Here and in the following, payoffs and gifts are always DM-amounts. The entries are numbers of subjects with the corresponding pair of gift parameters.

Table 1: Distribution of conditional gifts

The table excludes two of the 120 subjects. These two subjects gave DM 10,00 in the case of one loser and DM 5,00 to each of two losers. Both of them did not come back to collect their payoffs, even if there was a chance to get DM 10,00 in the case of no losers, or even DM

25,00 or DM 35,00 as a winner of the lottery. Obviously, these subjects participated out of curiosityand theywere not interested in the money. We exclude both subjects from all evaluations reported here. A third subject with x x

1 2

= = 2,50 also did not come to collect his payoff. We did not exclude this subject from our evaluations. A list of the complete data a p - pears in appendix B.

We computed prominence levels for the two sets of conditional gift data with the help of the method explained by S

ELTEN (1987). We obtained a prominence level of 1,00 both for the x

1 values and the x

2

values separately. Seven subjects made gifts of DM 3,33 in both conditions.

This is also a veryprominent gift combination but the prominence does not arise from the decimal system but from the equal split of DM 10,00 into three parts. If this type of behavior is followed byall three subjects in a group, the payoff to each of them will be 2/3 of DM

10,00 in the case of two winners and 1/3 of DM 10,00 in the case of one winner. One maysay

x x

1 2

\ 0,00 0,50 1,00 1,25 1,40 1,50 2,00 2,50 3,00 3,30 3,33 3,50 sum

0,00 25 - - - - - - - - - - - 25

0,50 - 1 - - - - - - - - - - 1

1,00 - 3 6 - - - - - - - - - 9

2,00 - - 17 - - 2 1 - - - - - 20

2,50 - - - 4 - 1 - 2 - - - - 7

2,80 - - - - 1 - - - - - - - 1

3,00 - - 2 - - 1 9 3 1 - - - 16

3,30 - - - - - - - - - 1 - - 1

3,33 - - - - - - - - - - 7 - 7

3,50 - - - - - - - 1 - - - - 1

4,00 - - - - - - 7 1 1 - - - 9

5,00 - - - - - - - 9 8 - 3 - 20

6,00 - - - - - - - - - - - 1 1 sum 25 4 25 4 1 4 17 16 10 1 10 1 118 that x x

1 2

= = 3,33 is the absolutelyegalitarian solution of the problem. Of course these co n - siderations neglect the possibility of wi n ning the lottery prize of DM 25,00.

Only25 subjects made no conditional gifts but all other subjects made positive gifts in both conditions. Surprisingly, x

2

was never greater than x

1

. A possible approach to the problem could have been that one wants to secure a minimum payoff, say, DM 2,00 to a loser. In order to achieve this, two winners would have to give DM 1,00 each to a single loser and a single winner would have to give DM 2,00 to each of the losers. Obviouslynobodytook this a p - proach.

The mean values x

1

and x

2

of the conditional gifts x

1

and x

2

to a single loser or to each of two losers, r e spectively, are as follows:

x

1

= 2,46 x

2

= 1,56

This means that a single loser can expect DM 4,92 in the mean since he receives gifts from two winners. However, one of two losers can onlyexpect DM 1,56 in the mean, a much lower amount (we do not count the winner of the lottery as a loser).

It is not unreasonable to expect that a loser who is the onlyone in the group will have a greater gift expectation than one of two losers. After all, in the first case DM 20,00 is won by the whole group whereas DM 10,00 is obtained in the second case. The egalitarian solution would therefore give double as much to onlyone loser than to each of two losers. However, a loser in fact receives more than three times as much on average if he or she is alone than if there is a second loser in the group. What is the reason for this discrepancy? The answer will b e come clear after a discussion of the observed types of conditional gift behavior.

4. Types of Conditional Gift Behavior

Table 2 shows a classification of the subjects with respect to different types of conditional gift behavior. The classification is not primarilyconcerned with the size of the gifts but rather with the question of whether they are positive and how x

1

and x

2

relate to each other.

* ) 9 times x

1

3 00 = , and x

2

2 00 = ,

8 times x

1

5 00 = , and x

2

3 00 = ,

** ) 2 times x

1

3 00 = , and x

2

1 00 = ,

Table 2: Types of conditional gift behavior

4.1 Egoistical behavior

The first group, called "egoistical", is formed bythe 25 subjects who give nothing whatsoever.

We are aware of the fact that maybe the name "egoistical" is not quite adequate because ex ante everybodyhas the same expectation of 2/3 of DM 10,00 even if no gifts are made. Risk neutral people who are onlymotivated byex ante considerations maysee no reason whyany gifts should be made even if they are not really egoistical.

In their paper on entitlements, rights, and fairness , H

OFFMANN AND S PITZER

(1985) report that random entitlements are perceived as unfair. In this light it seems to be plausible to assume that conditional gifts serve the purpose of mitigating ex post inequality. The subjects who do not give anything are not sufficientlymotivated bya desire to mitigate ex post inequalityand in this respect may be looked upon as egoistical.

Of course, in the presence of risk aversion, conditional gifts also increase efficiencyin a similar wayto a mutual insurance arrangement. In a repeated game context K

IMBALL

(1988) and C

OATE AND R AVALLION

(1993) emphasized this aspect in theoretical papers on a similar situation. However, here we are dealing with a one-shot game with anonymous interaction without communication.

4.2 Fixed total sacrifice

A verycommon behavior is shown byabout 36 % of the subjects. Theygive the same total amount x x

1 2

2 0 = > in both loser conditions. One can imagine that a subject of this type first

types egoistical fixed total sacrifice intermediate fixed gift exact up to rounding to loser x x

1 2

0 = = x x

1 2

2 0 = > 2 0

2 1

x x > > x x

1 2

2 0 > > 2 0

2 1 2

x x x > > > x x

1 2

0 = > num. of subjects

25 42 17* ) 2** ) 13 19 perc. 21% 36% 14% 2% 11% 16% decides how much he or she is willing to give and then distributes the amount decided upon among the losers. Consequently, these subjects give double as much to a loser who is the only one in the game than to one of two losers. Suppose that everyone in a group behaves in this way, all with the same gift parameters. Then a single loser receives four times as much as one of two losers. We call this behavior "fixed total sacrifice". The needs of the other players or the reduction of inequalitydo not seem to be the guiding considerations of these subjects.

"Fixed total sacrifice" behavior maybe interpreted as the result of a norm concerning what one can be expected to sacrifice for solidarity.

The behavior of some subjects for whom x x

1 2

2 0 = > does not hold exactlycan still be inte r - preted as following the principle of "fixed total sacrifice" up to rounding to an integer multiple of the prominence level 1,00. In 17 of the 19 cases classified in this way 2

2

x is greater than x

1

, and in onlytwo of these cases is 2

2

x smaller than x

1

. This means that the rounding is mostly done in a way which favors losers who are not the only ones in the game.

52% of all subjects conform to the principle of "fixed total sacrifice" either exactlyor up to rounding. This principle seems to have an important influence on the behavior of subjects in the solidarity game.

4.3 Fixed gift to loser

A minorityof 19 subjects give the same amount to each loser regardless of whether there are one or two losers in the game. We call this behavior "fixed gift to loser". It seems to be based on the idea that it is appropriate to give a certain amount to a loser. If everybodyfollows a fixed rule of this kind with the same gift parameter, a loser who is the onlyone in the group will receive double as much as one of two losers. However, in view of the fact that with two winners the total gain is double as high as with onlyone winner this can be seen as fair. The seven subjects who use the egalitarian rule of giving DM 3,33 in both conditions belong to this category .

4.4 Intermediate behavior

The category"intermediate" contains 13 subjects with 2 0

2 1 2

x x x > > >

. These subjects ne i - ther follow the principle of "fixed total sacrifice" exactlyor up to rounding nor the rule "fixed gift to loser". The behavior of these subjects is intermediate between these two norms since it differs from "fixed total sacrifice" insofar as the interests of the two recipients of the cond i - tional gift x

2

are considered more strongly, but not to the full extent of equalizing x

1

and x

2

.

Interestingly, we find onlytwo subjects with x x

1 2

2 0 > > and these subjects follow the pri n - ciple of "fixed total sacrifice" up to rounding.

The behavior of the subjects who are not egoistical can be interpreted as either guided byone of the principles "fixed total sacrifice" or "fixed gift to loser" or bya compromise between the two rules.

Let us now come back to the question whya loser who is alone in a group can expect more than three times as much than one of two losers. "Fixed gift to loser" would implya factor two and "fixed total sacrifice" a factor four. The actual factor 3.15 fits into this range.

5. Implausibility of Altruistic Utility Maximization as an Explanation of "Fixed Total Sacrifice" Behavior

As we have seen "fixed total sacrifice" behavior is quite common. Therefore, it maybe worthwhile to point out that "fixed total sacrifice" does not easilylend itself to an interpret a - tion as the result of straightforward utilitymaximization. Of course, a utilitymaximization interpretation can always be concocted, but if we speak of a straightforward one we mean that some additional assumptions are made which appear quite frequently in the literature.

Suppose that y

1

, y

2

, and y

3

are the gains of the three players 1, 2, 3 of the game. Let U be the total utilityof player 1 including the utilityof payoffs of the others. We assume separability and symmetry with respect to both other players:

U u y v y v y = + +

( ) ( ) ( )

1 2 3

In addition to this, we assume that u and v are differentiable, monotonicallyincreasing, and strictlyconcave, which means that player 1 is altruistic and also risk aversive both for him- or herself and the other two players. In the case of onlyone loser, we also have to introduce a cumulative subjective probabilitydistribution F of player 1 over the amounts ¢ x

1

given bythe second winner. We assume that this probabilitydistribution has a support in the interval

[0,10].

It is our aim to show that these assumptions are incompatible with exact "fixed total sacrifice" x x

1 2

2 0 = > . We shall do this both for the solidaritygame without anyadditional lotteryand with the lotterytaken into account bywhich one of thirtysubjects receives an additional prize of DM 25. Of course, if one wants to justice to the game as it was played the additional lottery cannot be neglected but one might argue that the subjects maysimplifythe task of utility maximization in this way. However, it makes no difference whether the additional lotteryis neglected or not. In the following, onlythe case without the lotterywill be discussed. The analysis of the case with the lottery taken into account can be found in appendix C.

Before we begin to derive the result in a formal way, we want to point out that it is intuitively clear whyexact "fixed total sacrifice" cannot be the result of straightforward utilitymaxim i - zation in the sense explained above.

Suppose that altruistic utilitymaximization yields x x

1 2

2 0 = > . Then, regardless of whether there are one or two losers in the group, the marginal utilityof 10 10 2

1 2

- = - x x with respect to u is the same. This marginal utilitymust be equal to the marginal utilitywith respect to v of increasing x

1

on the one hand, and to the marginal utilitywith respect to v of increasing x

2

on the other hand. Otherwise total utilitycould be increased in at least one of the two conditions.

If 10 2

2

- x is decreased bya small amount

e , then x

2 can be increased by e / 2 . The utility

gain of doing this is roughlyequal to the utilitygain of increasing x

2 for onlyone of the two

losers by e . Therefore the marginal utilityof 10 10 2

1 2

- = - x x must, on the one hand, be

equal to the marginal utilitywith respect to v of increasing x

1 and, on the other hand, to the

marginal utilitywith respect to v of increasing x

2 for onlyone of the two losers. However,

since the payoff x

2 for each of two losers is smaller than the payoff x

1 plus anyconditional

gift given bythe second winner in the group for onlyone loser, this is impossible in view of

the strict concavityof v . Of course, within the rules of the game, x

2 cannot be increased for

only one of the two losers, but this does not make the argument invalid.

The formal derivation of the result is little more than an elaboration of this idea. Let U

1 be the

expected utilityof player 1 in the case that he or she wins and onlyone of the others loses. We

have:

U u x v x x v x dF x

1 1 1 1 1 1

0

10

10 10

= - + + ¢ + - ¢ ¢ ò ( ) [ ( ) ( )] .

Similarly, U

2 stands for player 1´s utilityin the case that he or she wins and the other two

players lose. We have:

U u x v x

2 2 2

10 2 2

= - + ( ) ( ) .

We want to explain the behavior of a subject who selects positive gifts x

1 and x

2 which are

both smaller than ten. Therefore, we can proceed from the assumptions that U

1 and U

2 have

interior maxima.

In the case of x

1 we obtain the necessary condition:

dU

dx u x v x x dF x 1

1

1 1 1 1

0

10

10 0

= - ¢ - + ¢ + ¢ ¢ = ò ( ) ( ) .

Concavity of v implies:

¢ + ¢ £ ¢ v x x v x

( ) ( )

1 1 1

.

In view of this inequality, the necessary condition for x

1 yields the following conclusion:

- ¢ - + ¢ ³ u x v x

( ) ( )

10 0

1 1

,

or equivalently:

(*)

¢ - £ ¢ u x v x

( ) ( ) 10

1 1

.

We obtain the following necessary condition for x

2

:

dU

dx u x v x 2

2

2 2

2 10 2 2 0

= - ¢ - + ¢ = ( ) ( ) .

This yields:

¢ - = ¢ u x v x

( ) ( )

10 2

2 2

.

Assume that player 1 exhibits exact "fixed total sacrifice" behavior, which means

x x

1 2

2 0 = > . Instead of the last equation we can also write:

¢ - = ¢ u x v x

( ) ( ) 10

2 1

1 .

In view of the strict concavity of v this yields the conclusion:

¢ - > u x v x

( ) ’ ( ) 10

1 1

.

This contradicts the inequality(*) which has been derived above. Consequently, it is not po s -

sible that exact "fixed total sacrifice" behavior arises from utilitymaximization under the a s -

sumptions of altruism, separability, risk aversiveness, and symmetrywith respect to both

players.

On the basis of what we have found, we think that a utilityinterpretation of "fixed total sacr i -

fice" behavior is implausible. It is much more reasonable to assume a decision process which

first fixes the total amount to be sacrificed for solidarityand then distributes it (up to roun d -

ing) among the losers regardless of their number.

This idea is quite similar to the one proposed by B

OLTON ET AL

. (forthcoming) for the inte r -

pretation of behavior in which one dictator can make gifts to manypotential recipients.

B OLTON ET AL

. observed that in such situations the dictator often distributes his sacrifice quite

unevenlyamong the anonymous recipients. This could not happen as the result of altruistic

utility maximization under the assumptions made above.

B OLTON ET AL

. suggested that the decision process has two parts. In the first part the amount

to be distributed is fixed and in the second part the distribution is decided upon. In our case

there is no analogue to the second part because, in the case of two losers, we forced the su b -

jects to give the same amount to both.

6. Expectations about the Gifts of Others

In the questionnaire and decision form, the subjects were asked for the expected average

amounts

�x

1

and �x

2

about the conditional gifts of others for the cases of onlyone loser or two losers, respectively. Let �x

1

and �x

2

be the means of �x

1

and �x

2

, respectively. As before, x

1

and x

2

denote the means of the decisions x

1

and x

2

. It is interesting to compare the means of e x - pected gifts with the means of observed gifts:

Table 3: Means and variances of actual and expected gifts

The mean expectations are surprisinglynear to the mean decisions. The variances of the e x - pected gifts are about half as big as the variances of the corresponding actual gifts. The que s - tion arises: What is the reason for the fact that the expectation means are such good predictors of the actual means? In the next section we will report a false consensus effect which throws light on this problem.

Twentysubjects decided on a gift of x

1

5 00 = , for the case of onlyone loser. All these su b - jects expected positive average amounts to be given byothers in this situation. This means that for them x

1

5 00 = , is connected with the expectation that the loser will get more than they themselves, at least on average. One must suspect that these subjects were not reallyaware of this joint implication of their behavior and their expectations. All of them made "fixed total sacrifice" decisions. It fits into our image of the decision process underlying "fixed total sacr i - fice" behavior that somebodywho sees his or her problem onlyin the amount to be sacrificed mayeasilyneglect the joint consequences of behavior and expectations since he or she does not have to make judgments about the expected welfare of the losers and, therefore, does not need any expectations for his or her decisions.

In this connection it is interesting to note that in six of the fortygroups a loser ended up with a higher payoff than one of the winners.

conditional gift means variances x �x x �x for only one loser 2,46 2,47 3,02 1,60 for each of two losers 1,56 1,53 1,28 0,61

7. A False Consensus Effect

R OSS ET AL

. (1977) have shown that expectations about the behavior of others are positively correlated with one´s own behavioral inclinations. The words "false consensus" indicate that this involves an overestimation of the extent to which people behave similarly to each other.

As D

AWES ET AL

. (1977) have pointed out, it is not quite clear what the basis of the false co n - sensus effect is. Two explanations suggest themselves. It is possible that someone looks at his or her own behavioral inclinations in order to predict the behavior of others. We refer to this as "expectations based on own behavior". On the other hand it is also possible that someone predicts the behavior of others with the intention of making his or her own behavior depen d - ent on the behavior of the population. We refer to this as "behavior based on expectations".

In our data we find a Spearman rank correlation coefficient r

S

= .58 between the decisions x

1 and expectations �x

1

for the case of onlyone loser. The Spearman rank correlation coefficient of x

2

and �x

2

is r

S

= .55. Both coefficients are highlysignificant ( p < - 5 10 12 * , one-sided, for only one loser and p < - 6 10 11 * , one-sided, for two losers).

Figures 1 and 2 show the distributions of the deviations x x i i

- from the actual mean and x x i i

- � from the expected mean ( i = 1 2 , ). The data are aggregated over intervals of length one. Light bars show the number of subjects with actual deviations in the interval concerned and dark bars show the number of subjects with e x pected deviations in the interval.

0 0 0

26

9

28

25

9

20

1 2 1

4

11 12

51

27

6

2 2

[-5,00;-4,50]

(-4,50;-3,50]

(-3,50;-2,50]

(-2,50;-1,50]

(-1,50;-0,50]

(-0,50;0,50]

(0,50;1,50]

(1,50;2,50]

(2,50;3,50]

(3,50;4,00]

0

10

20

30

40

50

60

Figure 1: Distributions of x x

1 1

- (light bars) and x x

1 1

- � (dark bars)

0 0 0

25

29

26 26

12

0 0 0 0

3 4

26

62

18

5

0 0

[-5,00;-4,50]

(-4,50;-3,50]

(-3,50;-2,50]

(-2,50;-1,50]

(-1,50;-0,50]

(-0,50;0,50]

(0,50;1,50]

(1,50;2,50]

(2,50;3,50]

(3,50;4,00]

0

10

20

30

40

50

60

70

Figure 2: Distributions of x x

2 2

- (light bars) and x x

2 2

- � (dark bars)

It can be seen immediatelythat in both cases both distributions have a mean near zero but the actual deviations have much higher variances than the expected ones.

In section 5 we have alreadyseen that mean decisions and mean expectations are verynear to each other. On the basis of the false consensus effect and figures 1 and 2, one can understand whythis is the case. Regardless of whether the false consensus effect is due to "behavior based on expectations" or "expectations based on own behavior", it is easyto imagine a dec i - sion process which has the propertythat deviations of expectations from decisions are zero in the mean. A decision process in which expectations randomlyvaryaround actual decisions, or vice versa, will produce means of actual decisions and expectations that lie near to each other.

Table 4 shows the distribution of subjects with respect to the directions of deviations of dec i - sions from expectations. About 87% of the 118 subjects contribute to the cells in the main diagonal. This means that, with relativelyfew exceptions, in both conditions there are either no deviations of decisions from expectations, or deviations are in the same direction. This suggests that subjects usuallylook at themselves as either similar to the average of others, or as more "stingy" or more "magnanimous". Both views "expectations based on own behavior" and "behavior based on expectations" can be further elaborated bythe idea that a self-image of this kind connects expectations and behavior.

Table 4: Decisions and expectations

Let us first look at "expectations based on own behavior". According to this explanation of the false consensus effect, a subject first forms the behavioral inclination and then makes an a d - justment according to his or her self-image in order to obtain his or her expectations. Thus a subject who thinks that he or she is more magnanimous than the mean of the population will expect that this mean will be lower than his or her own conditional gift.

Now let us look at "behavior based on expectations". Here a subject first forms the expect a - tion of the population mean and then makes decisions which confirm his or her self-image.

Thus a subject who thinks of him- or herself as more magnanimous than the population mean will decide to make larger conditional gifts.

We now want to interpret our results on means and variances of conditional gifts in the light of both explanations of the false consensus effect. As we have seen, the mean expected gifts are almost equal to the corresponding means of actual gifts. The variances of the expected gifts are smaller than those of the corresponding actual gifts.

Let us first look at "expectations based on own behavior". Here we mayassume that the su b - jects have randomlydisturbed correct self-images in the sense that up to randomlydistributed individual deviations theycorrectlyassess the extent to which theyare more or less magnan i - mous than the population means. Theyform their expectations byadjusting their behavioral inclinations according to their self-images. The individual random deviations from correctness even out in the aggregate. This makes it understandable that mean actual gifts and mean e x - pected gifts are almost equal. To the extent that the self-images are correct, the expectations of the population means will be correct, too. This makes it understandable that the variances of expected gifts are smaller than those of the corresponding actual gifts.

Now let us look at "behavior based on expectations". We mayassume that, apart from random errors, subjects correctlyperceive population means. The random errors produce a variance of the expected mean gifts. Behavioral inclinations are formed byadjustments in order to achieve conformityto the self-image. Since the self-images of the subjects are different, the variance is increased in the transition from expectations to behavior. Here, too, it becomes understan d - able that the means of expected and corresponding actual gifts are almost equal and that the variances of expected gifts are smaller than those of corresponding actual gifts. "Behavior

numbers of subjects x x

2 2

< � x x

2 2

= � x x

2 2

> � x x

1 1

< � 28 2 0 x x

1 1

= � 4 39 1 x x

1 1

> � 1 7 36 based on expectations" also implicitlyassumes that self-images are correct apart from random errors. If, for example, everybodythought of him- or herself as more magnanimous than the population mean, actual gifts would have to be higher than mean expected gifts and popul a - tion averages would not be perceived correctly apart from random errors.

Unfortunately, we did not succeed in finding a wayof deciding which of both explanations is more plausible in the light of the data. The prominence levels for the �x

1

values and for the �x

2 values equal the corresponding prominence levels for the x

1

values and the x

2

values, being

1,00 for both data sets. Therefore the analysis of prominence of actual and expected gifts ca n - not reveal whether expectations are an adjustment of the decisions or vice versa. As far as we can see, our results are compatible with "expectations based on own behavior" as well as

"behavior based on expectations". It would be interesting to find out which of both explan a - tions is the better one. Of course, it is conceivable that the right explanation is a third one which might involve elements of both. It is also possible that different explanations applyto different subjects.

In both explanations we have elaborated above the idea of self-image plays an important role.

However, in "expectations based on own behavior" the self-image is onlyan instrument to form expectations whereas in "behavior based on expectations" the expectations are an i n - strument to achieve conformity to the self-image.

8. A Gender Effect

In the questionnaires, students did not reveal their names but theydid fill in gender, major field of study, and how manysemesters theyhad been studying including the present one. It turns out that gender has a marked influence on behavior. Table 5 shows that the egoistical behavior of giving nothing in both conditions is much more common among males than among females. Fishers exact test yields a significance of p < . 001 (two-sided).

Table 5: A gender effect

For x

1

and x

2

separatelywe also tested the null hypothesis that the conditional gift contrib u - tions of males and females are the same. The Mann-Whitney- U -test in both cases supports the alternative hypothesis that males tend to give lower amounts. One obtains a significance level

Numbers of subjects male female sum egoistical ( x x

1 2

0 = = ) 23 2 25 positive gifts ( x i i

> = 0 1 2 , , ) 52 41 93 sum 75 43 118 of p < .006 (two-sided) in the case of x

1

and p < .026 (two-sided) for x

2

. We conclude that the conditional gift behavior of males is clearlyless generous than that of females. In this sense, females show more solidaritythan males. In literature we find results on reward alloc a - tion experiments which also show more generosityin females than in males ( L

ANE AND

M ESSÉ , 1971 ). The gender comparisons made in connection with public good experiments

( B ROWN -K RUSE AND H UMMELS , 1993) yield mixed results. B

OLTON AND K ATOK (1995a) did not find gender differences in conne c tion with dictator games.

9. An Education Effect

In this section we examine differences in the conditional gift behavior of economic students and other students. A casual investigation of the data already suggests that economists are less generous than students of other fields. However, a closer look at the data reveals that the ph e - nomenon can be observed only among male students. Figures 3 and 4 show the arithmetic means of x

1

, the conditional gift in the case of one loser, and of x

2

, the conditional gift for each of two losers, for the four groups of male and female economists and non-economists.

Figure 3: Arithmetic means of x

1

2 ,4 3

3 ,1 0

1 ,0 0

2 ,8 9 m f

0 ,0 0

0 ,5 0

1 ,0 0

1 ,5 0

2 ,0 0

2 ,5 0

3 ,0 0

3 ,5 0 e c

n -e c

Figure 4: Arithmetic means of x

2

It can be seen that for both x

1

and x

2

there is a marked difference between male economists and male non-economists. However, in the case of female students these differences are small and in the case of x

2

in the opposite direction. For x

1

and x

2

separatelywe use a Mann-

Whitney- U -test in order to examine the null hypothesis that conditional gifts of male econ o - mists and male non-economists come from the same distribution. This null hypothesis can be rejected on a significance level of p < .004 (two-sided) for x

1

and p < .002 (two-sided) for x

2

. The corresponding tests for female economists versus female non-economists yield no significant results.

We also examine the gender effect for economists and non-economists separately. In three of the four cases we receive significance levels lower or equal to .10 (two-sided). The compar i - son for x

2

among non-economists is not significant on this level. However, as figures 3 and 4 show, the comparisons of the arithmetic means always go in the right direction. We think it is safe to conclude that the gender effect is a general phenomenon valid for both economists and non-economists whereas the education effect is restricted to males.

The education effect is similar to results reported in the well-known paper "Economists Free

Ride, Does Anyone Else? " ( M

ARWELL AND A MES , 1981 ). However, there nothing is said about distinctions between male and female subjects.

Economic students maybe less willing to make conditional gifts in the solidaritygame or contributions in public good experiments either because theyare indoctrinated to maximize profits or because of self-selection. Some empirical evidence seems to point in the direction of an indoctrination effect ( F

RANK ET AL ., 1993 ). On the other hand, those who are stronglyi n - terested in their own economic success maybe more likelyto studyeconomics than others.

However, there are also manyeconomic students who are motivated bythe desire to improve societyand economic institutions. It is not clear whyan education effect should be restricted

1,62

1,87

0,54

1,89 m f

0,00

0,50

1,00

1,50

2,00

2,50 ec

n-ec to males but maybe the reasons for studying economics have different distributions for males and females. It is, of course, also possible that men and women respond differentlyto the ed u - cational influences to which they are exposed in the study of economics.

10. Concluding Remarks

The solidarity game is similar to the dictator game but there are important differences. First of all, all players of the solidarity game have to decide on conditional gifts. All of them are both potential donors and potential recipients. The solidarity game has a motivational element of trust in reciprocity which is missing in the dictator game if it is looked upon in isolation. The solidarity game creates a situation in which ex ante everybody is in the same situation but the ex post distribution of payoffs may be very uneven unless the inequality is mitigated by pos i - tive conditional gifts. However, in a similar context B

OLTON AND K ATOK (1995 b ) found no evidence for the assumption that the gift behavior of subjects is influenced by their knowing or not knowing whether they are dictator or recipient in a dictator game.

The solidarity game also has some similarity to public good experiments in which everybody has the opportunity to make a contribution to a common pool which then is multiplied by a factor and divided equally among all participants. However, the conditional gifts in the sol i - darity game are different from the contributions in a public good experiment since gifts are specifically made from winners to losers and are not made at all if it turns out that there are no losers. Moreover, these gifts do not increase the total amount available but only serve to mit i - gate the inequality of the ex post distributions of payoffs. Of course, in the presence of risk aversion conditional gifts can increase efficiency even if they do not change total expected payoffs. But this effect is bound to be small in comparison to the gains available by cooper a - tion if the factor applied to the common pool is sufficiently high.

The examination of conditional gift behavior has shown that "fixed total sacrifice" behavior in the sense of x x

1 2

2 0 = > is the most common. As we have seen, this way of fixing cond i - tional gifts does not easily lend itself to a straightforward utility maximization interpretation.

Behavior seems to be guided by different principles arising from bounded rationality and s o - cial norms.

It would be desirable to clarify the interpretation of the false consensus effect by experiments directly addressed to this question. It would be of great interest to know whether the decision process in the solidarity game proceeds from expectations to behavioral inclinations or in the opposite direction.

The gender effect is an interesting phenomenon but it is not clear what are the reasons behind it. The same is true for the education effect and for the fact that it is restricted to male st u - dents. Here, too, further research is necessary.

Appendix A: Written Directions (translation from German)

1. Leaflet

Earning moneywith ease! We would like to conduct an experiment as part of a research pro j - ect in experimental economics in the students´ restaurant "Nassestraße". Everyparticipant of the experiment has to take two decisions only. The answers will be given anonymouslyand it is not possible to assign an answer to a certain person.

As a participant you have the chance to receive a moneypayoff without putting up a stake.

This payoff is on average DM 7,50, but it can be more, less, or zero.

Prior to your decision whether to participate you should consider that we need some time to calculate your payoff. Therefore, we propose that you take your meal after making the dec i - sions requested. Then you must come back to collect your payoffs. Payoffs will be made till

3.00 p.m.

If you want to take part, please follow the sign "ENTRY" at the stairwayof the students’ re s - taurant. There you will receive more information.

2. Explanation of the Rules

The decisions

Each participant of our experiment is a member of a three-person-group which is formed ra n - domly. Nobodyknows or gets to know the identityof the other members in his or her group.

Each subject has to throw dice once. If one of the numbers 1, 2, 3, or 4 appears, he or she wins

DM 10. If one of the numbers 5 or 6 appears he or she loses and receives nothing. Your dec i - sion is as follows: Prior to throwing the dice you have to decide how much you are willing to hand over voluntarily from your winnings to the losers in your group in the case of your winnning. Here you have to distinguish two cases. You have to decide on your transfer for the loser in the case that onlyone of the other members loses and you have to decide on the tran s - fer for each of the losers if both other members lose and you win.

The other members in your group have to take the same decisions.

Payoff

If you win, you receive DM 10 possiblyminus your voluntarilygifts to the losers in your group. If you lose, you receive the gifts of the members in your group who win.

In addition, an amount of DM 25 is given to one per thirtyparticipants. This participant will in no case receive anytransfers from the other members in his or her group, even if he or she loses when throwing the dice.

The Process

First you draw an envelope containing a questionnaire and decision form and an identification card carrying a code name. Please preserve this card carefullybecause you will need it to co l - lect your payoff. Fill in your code name on the questionnaire and decision form and answer the questions. Then put the questionnaire and decision form in the envelope. Now you have to throw dice. We will note the result on the closed envelope and throw the envelope into a ba l - lot box.

For everythirtyenvelopes we will draw the winner of the DM 25. Then we will randomly form three-person-groups and calculate the payoffs.

When we open the cash register, we will mark a cardboard wall with the sign "OPEN". Now you can collect your payoff with your identification card. You put your identification card through a slit in the cardboard wall and you receive your payoff. Consider that the exper i - menter cannot see you behind the cardboard wall.

Please keep in mind that - as in secret elections - no questionnaire and decision form can be assigned to a certain person during or after the experiments. The data will be analysed abs o - lutely anonymously .

3. Questionnaire and Decision Form

Cover name: ____________ _ Gender: