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Abstract

We compare apartners condition where the same small group d subjeds plays arepeded pubic
good game to a strangers condition where subjeds play this game in changing group formations.
Subjeds in the partners condtion contribute from the first period onsignificantly more to the
public good than subjeds in the strangers condtion. In the strangers condtion, contributions
show a ontinual decay, while in the partners condtion, contributions fluctuate on a high level
urtil they deaease in the fina periods. We interpret subjeds behavior in terms of conditional
cooperation which is charaderized by bath future-oriented and readive behavior.
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|. Introduction

Sinceone of the ealiest experiments on freeriding by Bohm (1972 we know that people may be
willi ng to vduntarily contribute to the provision d puldic goods. Extensive surveys by Ledyard
(1995 and Davis and Holt (1993 of subsequent laboratory experiments show that, on average,
subjeds contribute between 40and 60 @rcent of their endovment to a puldic good rather than
use it for private adivities. When the game is repeaed, thisis true & least for ealy repetitions.
Later on, contributions typicdly dedine, and eventually approad the freeriding level in the final
repetitions. The adual level of the ntributions depends on various fadors, such as the number
of players and the per cepitarate of return of the puldic goodrelative to that of the private good.
In this paper, we report on an experimental study which focuses on anather fador which may be
relevant in this context. This fador concerns the andtion whether individuals are in a partners
or strangers situation. In the partners condtion the same group d subjeds played this game
repeaedly, while in the strangers condtion subjeds facal dfferent group members in eah
repetition o the game. Our mgor concern isto gain insights into subjeds dedsion grinciples.
The eisting experimental evidence regarding the (dis)similarity of the behavior of
subjeds in the partners and the strangers condtion is mixed. In a much cited article, Andreoni
(1988 observed that strangers contributed more to the pulic goodthan partners. A similar result
was found ly Pafrey and Prisbrey (1996. Weimann (1994, on the other hand, found no
difference in the @ntribution levels of the two condtions. Both Weimann and Palfrey and
Prisbrey observed a higher variance of contributions in the strangers condtion than in the

partners condtion. Recantly, Croson (1996 replicaed Andreoni's design bu obtained the



oppasite result. In her experiment, partners contributed more than strangers. Moreover, partners
exhibited more variancein their contributions than strangers.

The reason for this mixed evidence may be that the results of these studies are based on
few experimental sessons. Note that, strictly spe&king, in the strangers condtion, eat sesson
yields only one independent observation! Therefore, in our experiment we organized 6 strangers
sessons, yielding 6 independent observations. Together with 10independent observations in the
partners condtion, we have sufficient data to alow anayses based on nonprametric test
statistics. Moreover, in contrast with the dorementioned experiments that used 10fold
repetitions of the pullic good game, our experiment consists of 25 repetitions. In ou view, this
provides a better oppatunity for any differencein subjeds behavior to manifest itself.

After presenting the experimental design and procedures in Sedion 2 d this paper, we
give the main results in Sedion 3. We first offer a rigorous gtatisticd data analysis, based on
strictly independent observations. Our results yield strong evidence for Croson's (1996
observation that partners, onaverage, contribute more than strangers. This appeas to be the cae
bath in the first period and ower al periods. We do nd observe asignificant difference in the
variation d individual contributions within the independent groups in the partners condtion and
the strangers condtion. We do, havever, observe significantly more variation in the contribution
levels of the independent partners groups than in the contribution levels of the independent
strangers groups. In bah condtions, a strong positive crrelation between average group

contributions in the first period and average group contributions over al following periods is

1

Indirect links may be established: Through the interaction, subject A has an influence on
subject B, who influences subject C in alater repetition of the game, and so on.



observed. The second part of our data analysis more closely examines individual subject
behavior. One of the results is that we identify a significantly larger number of free riders, who
contribute nothing to the public good, in the strangers condition than in the partners condition.
Another result is that, whereas contributions in the strangers condition show a continual decay,
contributions in the partners condition stay at a relatively high level before they drastically
decrease toward the end of the game. We show that in both conditions this decrease is due to
end-game behavior by the mgority of subjects.

In Section 4 we offer a tentative explanation of individual behavior in the public good
situation. This interpretation is based on the concept of conditional cooperation, with the two
aspects of future-oriented and simple reactive behavior. The behavioral difference between
partners and strangers shows largely in the first period. In contrast to strangers, partners can
anticipate a prolonged interaction with the same subjects and this has a noticeable influence on
their initial contribution decisions. Future-orientation also shows up in the end-game behavior in
both conditions. In the final periods, subjects foresee or become aware of the ending of their
interaction. After the first period and before the end game, subjects in both conditions show
gualitatively the same simple reactive behavior, characterized by reciprocity.

In Section 5 we discuss in how far various theories that incorporate motivational aspects
in the standard neoclassical framework could explain the observed behavior. The paper is

concluded in Section 6.



1. The experiment

In the experiment, subjeds played 25 repetitions of the following constituent game. Four
subjeds form a group. Each o the subeds is endowved with 10 tokens, which have to be
allocaed between two adivities, cdled X and Y. Activity X has, for eat subjed, the nature of a
private good. Each token alocaed to adivity X eans the subjed an individua payoff of 10
Dutch cents. Activity Y has the nature of a puldic good. Each token all ocaed by any subjed of
the groupto adivity Y yields each subjed a payoff of 5 Dutch cents. Thus, asubjed may recave
a payoff from this adivity withou having contributed to it. The aggregate payoff from both
adivities determines asubjed’s payoff for the cnstituent game.

The game-theoretic solution to the cnstituent game is graightforward. Whatever the
dedsions of the other subjeds, a subjed’s individua return from adivity X exceels his
individual return from adivity Y. Thus, ead subjed has a dominant strategy to contribute dl
tokens to adivity X, assuming own-payoff maximization. Using badkward induction, the unique
subgame-perfed equili brium of the repeaed game is for eat subjed to contribute nothing to
adivity Y in ead repetition. The maximum payoff to the entire groupis attained, however, if in
ead repetition all subjeds contribute dl of their tokensto adivity Y.

The mputerized experiment was run at the CREED laboratory of experimental
ecnanmics at the University of Amsterdam. Subjeds were students magjoring in econamics (abou
50 percent) and various other fields. In total, we ran 6 strangers ssons and 2 @artners essons.
In the beginning of eat sesson, 20subjeds were randomly divided into 5 groups of 4 subjeds.

In contrast with the partners ssgons, where subjeds gayed in these groups during al 25



repetitions, in the strangers sssons new groups were randamly formed in ead o the foll owing
24 repetitions. Subjeds were never informed abou the identity of the other subjedsin the group.
In bah the strangers ssgons and the partners sssons, a the end o ead repetition ead subjea
was informed abou the total contribution to adivity Y in his or her own groupin the repetition
just finished. No information was given abou the others' individual contributions.

Before the experiment started,? written instructions (avail able upon request) were read
aoud. Then, the subjeds were given the oppatunity to ask questions before they individually
had to go through additional, computerized instructions. These included exercises to make sure
that the subjeds understood the rules of the game. No examples of alocaion cedsions were
given in these exercises in arder nat to bias the subjedsin any way. The dlocaion d tokens on
which the exercises were based had to be chasen by the subjeds themselves. Each subjed was
seded at a omputer terminal in a separate abicle. During the experiment eat subjed had the
results of the games he or she wasinvalved in avail able onthe computer screen. Communicaion,
other than through the deasions made, was not allowed. At the end d the experiment, eadh
subjed privately recaved, in cash, his or her payoff from the experiment. The average payoff,
eaned in abou one and a haf hou, was nealy 36 Dutch guilders in the partners condtion and

30 Dutch guildersin the strangers condition.

2 Prior to the experiment, the subjeds took part in atest on social value orientation. In this paper,
we make no wse of the results of the test. For a description d the test on social value orientation,
seeKeser and van Winden (1996 or Offerman et al. (1996.



I11. Results

In the first part of this section, we present a rigorous statistical data analysis focusing on
the partners-strangers comparison. This part of the analysis will, with one exception, be based on
datafor the independent subject groups. In the second part of this section, we try to identify some
features of individual behavior, in both the partners and the strangers condition. Following Siegel

(1987), nonparametric statistical test methods will be used.

Major results

Figure 1 shows the time paths of the average contributions to the public good (activity Y)
in the strangers condition and in the partners condition. We see that on average subjects in both
conditions make significant contributions to the public good. Moreover, partners contribute more
than strangers in each period. The average contribution, over al repetitions and all subjects, is
453 tokens (standard deviation 3.95) in the partners condition and 1.90 tokens (standard
deviation 3.05) in the strangers condition.

To show that this difference in the contribution levels is statistically significant, consider
Table 1. The second column of this table presents, for each independent subject group, the
average contribution to the public good over al 25 repetitions. Applying a two-tailed Mann-
Whitney U test, we can reject the null hypothesis that average contribution levels are the same at
the 5 percent significance level. We conclude that the contribution levels of strangers and

partners are significantly different.



Figure 1 further suggests that partners start out, already in the first period, with a higher
contribution level than strangers. Applying a Mann-Whitney U test, we can regject the null
hypothesis of no difference at the 5 percent level (two-sided test). We conclude that partners
significantly tend to contribute morein the first period than strangers.

From Table 1 it can aso be observed that average contributions to the public good vary
more among the independent partners groups than among the independent strangers groups. To
demonstrate, we consider for each independent partners group the absolute deviation of its
average contribution from the grand average of 4.53 and, similarly, for each independent
strangers group the absolute deviation of its average contribution from the grand average of 1.90.
These values are reported in column 3 of Table 1. Applying a Mann-Whitney U test, we can
rgiect the null hypothesis of no difference at the 5 percent level (two-sided test). As the average
absolute deviation is 2.12 in the partners condition and 0.52 in the strangers condition, we
conclude that the deviation tends to significantly be higher in the partners condition than in the
strangers condition.®

Having observed significantly more variation among the contributions of independent
partners groups than among the contributions of independent strangers groups, we now ask
whether the variation within the partners groups is different from the variation within the
strangers groups. Column 4 of Table 1 shows for each independent subject group the standard

deviation of contributions to the public good. Another interesting measure of variation within a

3 For further evidence, we apply a Moses test for the hypothesis that the average contributions of
partners groups are more extreme than those of the strangers groups. The null hypothesis that
there is no difference in the variation of the average contributions between the groups in the
partners and the strangers condition can be rejected at the 1 percent significance level.



subjed groupis presented in column 5 d Table 1. It is a measure of stability of the individual
dedsions. A subjed’s individual stability measure is defined as the average asolute dhange in
his contributions from one period to the next. The group stability measure is cdculated as the
mean of the group members individual stability measures. Applying Mann-Whitney U tests we
can rgjed at the 5 percent level neither the null hypothesis that the standard deviations of the
contributions within the independent subjed groups tend to be the same in bah condtions nor
the null hypothesis that the group stability measures tend to be the same in bah condtions.
Thus, we have no statisticd evidencefor a significant differencein the variation d contributions
within the independent subject groupsin bath condtions.*

These results ow that a significant behavioral difference is induced by the two
condtions. This difference does not only manifest itself in the aygregate cntribution levels,
showing that partners contribute more than strangers. It aso shows up in the variation d the
dedsions of the independent subjed groups. In the partners condtion we observe more variation
between the group contribution levels than in the strangers condtion. The high variation between
the group contributions in the partners condtion results from the existence of extremely
cooperative groups and d groups where only very littl e is contributed to the pulic good. One
might argue that this result is not interesting because in the strangers groups extremely high and
low contributions are likely to cancd out due to the aggregation ower 20 subjeds. If this were the
case, however, we shoud exped a higher standard deviation d contributions in the strangers

groups than in the partners groups. Thisis, however, na what we observe (see olumn 4 d Table

* Note that, if anything, the variation in the partners condtion tends to be greaer than in the
strangers condtion. Thisresult isin contrast to those of Palfrey and Prisbrey (1996 and Weiman
(1994 but in line with the observation made by Croson (1996.
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1).

Common to both conditions is the observation that the decisions of the group membersin
the first period are decisive for the average contribution level of the group over the remaining
repetitions of the game. We find a strongly positive correlation between the average contributions
of the independent subject groups in the first period and the average contributions of the
independent subject groups over al but the first periods. The Spearman rank correlation
coefficient is 0.91 for the partners and 0.94 for the strangers. Both rank correlation coefficients

are significantly positive at the 1 percent level (one-sided testing).

Further results

Figure 2 shows the distribution of individual contributions over al 25 periods. In
the strangers condition, we find a distribution with a unique mode at zero, while a bimodal
distribution is found in the partners condition with modes at zero and ten. Applying a two-sided
Kolmogorov-Smirnov test, we can regject the null hypothesis of no difference in the distributions
at the 1 percent level. This yields further evidence of more variation among the individua
decisions of partners than among the individual decisions of strangers.

Another observation showing a difference between the two conditions concerns free-
riding. As Table 2 shows, only 1 of the 40 subjects (2.5 percent) in the partners condition and 24
of the 120 subjects (20 percent) in the strangers condition play the dominant strategy of zero
contribution in all periods. We call them strong free riders. Moreover, another 12 of the 40

subjects (30 percent) in the partners condition and another 42 of the 120 subjects (35 percent) in



the strangers condti on make zero contributions in more than half but not all of the periods (i.e. in
at least 13 bu lessthan 25 periods.) We cdl them weak free riders. Thus, 33 percent of the
subjeds in the partners condtion and 55 mrcent of the subjeds in the strangers condtion are
(wed& or strong) freeriders making zero contributions in more than half of the periods. Dividing
our subjeds into (we& or strong) freeriders and others and applying a x? test, we can rgjed at
the 5 percent significance level (two-sided test) the null hypothesis of no dfference We
conclude that freeriders tend to occur more often in the strangers condtion than in the partners
condtion.

Table 2 also reports the number of subjeds who contribute dl ten tokens to the pulic
good in all periods (strong cooperators), as well as the number of subjeds who contribute ten
tokens in more than half but not in al of the periods (weak cooperators). Only in the partners
condtion do we observe a strong cooperator. Moreover, we find 7 we& cooperators (17.5
percent) in the partners condtion and oy 3 wed cooperators (3 percent) in the strangers
condtion. Dividing our subjeds into (we& or strong) cooperators and others and applying a x2
test, we can rgjed at the 1 percent significance level (two-sided test) the null hypothesis of no
difference We @nclude that cooperators tend to occur more often in the partners condtion than
in the strangers condtion.

Ancther interesting observation, illustrated in Figure 1, is that only in the strangers
condtion dowe observe the continual downward trend in the average contribution level which is
considered as typicd for this type of puldic good game. In the partners condtion contributions
fluctuate & a relatively high level until they deaease strongly toward the end d the game.

Espeaadly in the partners condtion, Figure 1 leads us to exped an end-game behavior as

10



described by Stoedker (1983 and Selten and Stoedker (1986 for finitely repedaed prisoner’s
dilemma games. For our pulic good game, we define a subjed’s end-game behavior as a
sequence of one or more zero contributions—courted from the final period d the game—given
that paositive anourts have been contributed in at least half of the prior periods. According to
this definition, there ae 24 subjeds in the partners condtion and 62 subjeds in the strangers
condtion who show end-game behavior (seethe last column of Table 2). Considering only those
subjeds who are neither strong freeriders nor strong cooperators it is 63 percent of the partners
and 64 mrcent of the strangers who exhibit end-game behavior. We have no statisticd evidence

for asignificant differencein the tendency to engage in end-game behavior in the two condtions.

V. Toward a dynamic theory: Conditional cooperation

Our results how that in ead period, including the first one, partners on average
contribute more to the pulic goodthan strangers. A continual downward trend is observed in the
strangers condtion bu nat in the partners condtion. In the final period(s) of the game, bah
partners and strangers tend to contribute nothing to the puldic good. These so-cdled end games
tend to be longer in the strangers condtion than in the partners condtion. There is no statisticd
evidence that the stability of individual contributions within the independent subjed groups is
different between the partners and the strangers condtions. Based onthese results and those of
related studies, we suggest an interpretation d subjeds behavior in the pulic good situation in
terms of conditional cooperation. We distinguish between two aspeds of condtional

cooperation. One s future-oriented behavior. The other is Smple reactive behavior.
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As future-oriented behavior we define aspeds of subjeds behavior that are induced by
their perception d future interadion. Evidence of this type of behavior particularly shows upin
the partners sssons, where contribution levels often sharply fall in the final period(s). Possbly,
subjeds nea the end d the game redize that investment in their relationship with ather group
members is nat worthwhile any longer. Or subjeds may anticipate such a reasoning by others.
Asaiming that subjeds are rather myopic, they will at most look a few periods ahead when
deliberating on their investments (seelsaag Walker and Willi ams 1994). This may be the reason
why this behavior occurs only toward the end d the game. Other evidence of future-oriented
behavior, bu now regarding the beginning of play, is provided by the fad that already in the first
period we observe asignificant difference in the wntribution levels of the two condtions. An
explanation can be found in the study by Keser (1997 where subjeds designed complete
strategies for playing a puldic good game in a mmputer tournament. The strategies suggest that
the majority of subjeds sgnal an interest in cooperation in the first period. Theredter, behavior
is smply oriented toward the observed average contribution d the other group members in the
previous period uril in the fina periods end-game behavior takes over. From a cognitive point
of view, it is plausible that the propensity to signal a willi ngnessto cooperate is gronger in the
partners sssons than in the strangers sssons. Moreover, the literature suggests that individuals
show a propensity to identify with the group they belong to. As a mnsequence an interest in
groupsuccessis substituted for or added to their interest in individual success(for discussonand
experimental evidence see Brewer and Kramer 1986, Dawes and Thaler 1988, Dawes, Van de
Kragt and Orbell 1988, 0fferman 1997,Simon 1993, Taylor and Moghaddam 1994). Obviously

this fador is more relevant for the partners sssons than for the strangers sssons. This might

12



aso provide an explanation d the differenceininitia contribution levels.

All in al, these results suggest that cooperation is dependent on the subjeds’ perception
of future interadion. The tendency to cooperate is greder when subjeds anticipate prolonged
interadion with athers as members of a group, as halds for the partners sessons up to the final
periods of play.”

The second asped of condtional cooperation concerns reactive behavior. Suppative in
this resped is Keser’s (1997 finding, naed abowve, that behavior in a puldic good game is
oriented toward the average behavior of the other group members in the previous period. This
kind d behavior is in line with the principle of reciprocity that was explicitly used by Axelrod
(1984 as an explanation for the observed cooperation in a prisoner’ s dilemma situation where
people tend to redprocae moperation with cooperation and defedion with defedion.
Redprocity is often referred to in the experimental literature (seg e.g., Fehr, Kirchsteiger and
Riedl 1993, Fehr, Gadter and Kirchsteiger 1997, Hoffman, McCabe ad Smith 1996. Our
hypothesisisthat also in ou experiment redprocity is at work.

To test this hypothesis, we need to define redprocd behavior in our experiment. Recdl
that our subjeds have information abou the total contribution d the others in the group, bu nat
abou the individual contributions. Thus, a natura way to formalize redprocity in ou
environment seans to be the following qualitative dedsion rule: If a subjed intends to change
his dedsion from one period to the next, he dianges it in the diredion d the other group

members average ontribution in the previous period. This means that he increases his

° Further suppat is provided by Cotterell et a. (1992, p.658 "It has been found that more
resources are dl ocated to partners with whom future interadionis expeded.”
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contribution if it was below the arerage of the others, and he deaeases his contribution if it was
abowe the average. In ou experiment more than half of the observations are of no change (52
percent in the partners condtion and 62 @rcent in the strangers condtion). However, in cases
where a tange occurs, ou rule yields a remarkably good pediction d the diredion d the
change. Thiscan be seen in Tables 3 and 4.The first three ®lumns of these tables show—for the
partners and the strangers condition, respedively—how often a subjed could olserve that his or
her own contribution was abowve (situation 1), below (situation 2), or equal to (situation 3) the
average ontribution d the others. The last three ®lumns fiow how often it occurred that a
subjed readed with an increase, a deaease, or no change in ead situation. To test our simple
qualitative dedasion rule, which predicts the diredion d a diange if a dhange is intended at all,
we mnsider the readions increase and decrease in Situations 1 and 2.1f the deasion rule makes
the right predictions, we shoud olserve relatively more increases than deaeases in situation 2,
and relatively more deaeases than increases in situation 1. Applying the x? test for the null
hypothesis that right and wrong predictions are equaly likely, we may regjed the null hypothesis
for eat condtion at the 1 percent significance level. We conclude that readive behavior in this
simple form of redprocity is an important asped of behavior.

Interestingly, this evidence of redprocity appeas equaly strong in the two condtions
Abou 80 percent of the observed changes are in the predicted drection® According to Gouldner
(196Q dso cited in Pruitt 1968 redprocity can be dtributed to nam redprocity and/or tadicd

ressoning. In the latter case, redprocity is considered to serve astrategic purpose which is to

® Furthermore, in the situation that one’s own cortribution was equal to the average ntribution
of the other subjeds (situation 3, we observe that if a dhange occurred it was sgnificantly more
often an increase than adeaease in bah condtions.
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encourage others to provide further. Pruitt tested bah hypotheses and found experimental
evidence for norm redprocity only. Our results sem to suppat Pruitt’s findings. If the
redprocity observed in ou experiment were mainly due to tadicd reasoning, then it shoud have
bean more gparent in the partners than in the strangers condition.

A naticedle difference between partners and strangers concerns the number of times that
subjeds are observed to change their contributions. In the partners condtion, subjeds change
their contributions almost equall y often in situation 1(230times) and situation 2(193times). In
the strangers condtion, havever, there ae many more observations of a cange in situation 1
(619 than in situation 2(378). An obvous reassonis the relative large number of freeridersin
the strangers condtion (see dove) which explains the relatively large number of the no change
cases in situation 2 d this condtion. Incidentally, this asymmetry offers an explanation for the
observed continual deca in the average @ntribution level in the strangers condtion, and the
absenceof such adeca in the partners condtion.

We have given a dynamic interpretation d subjeds behavior in the puldic good situation
in terms of condtional cooperation. To what extent some eisting theories of cooperative

behavior can explain ou experimental resultsis discussd in the following sedion.

V. Other theories

Besides the standard game-theoretic solution which we showed na to be alequate for
describing our experimental results, there exist other approadies in the literature which might be

relevant for our pulic good situation. One of these is the reputation model propaosed by Kreps et
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a. (1982. Other approaches try to acournt for persistent deviations from the standard
neoclasgcd theory by theincorporation d various motivational aspeds.

Reputation building: Andreoni (1988 expeded pertners to make higher voluntary
contributions to the puldic good than strangers due to what he cdl s the strategies hypothesis. He
suggests that partners, contrary to strangers, might have an incentive to pay strategicdly in the
sense of Kreps et al. (1982. If a subjed is not sure whether the other subjeds fully understand
the structure of the game, then, in ealy repetitions of the game, he has no interest in educaing
the others to play the dominant strategy. This would imply a relatively high contribution level in
the ealy periods which deaeases when the end daws nea. Similarly, we muld assume that a
subjed, whois nat sure whether or not the others are of the reaprocd altruistic type, might have
an interest to buld upin ealy periods of the game areputation d being a redprocd atruist
himself. However, the individua reputation bulding hypothesis requires that subjeds are
informed abou the indvidual contributions of the others, which is not the cae in ou
experiments. Furthermore, this hypothesis requires that the same group d subjeds stays together,
which daes nat hald for the strangers condtion. Thus, it isimpossble to verify the motivational
relevanceof thiskind d strategic play in our experiments.”

Altruism: An aternative explanation d why people moperate is altruism: People may be
motivated by "taking pleasure in athers pleasure” (Dawes and Thaler 1988. A theory of atruism
is presented, for example, by Andreoni and Mill er (1996. They assume that an atruistic player's

utility increases not only in his own payoff but aso in the other players payoffs. This implies

" Some suppat for strategic play in the sense of Kreps et a. (1982 has been found in
experiments gedally designed for the examination d such behavior in various scia dilemma
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uncondtional cooperation. However, a theory based on atruistic motives for giving canna be
adequate to describe the observed behavior in the pulic goods experiments. Recdl that in the
fina period d the game we observe that the mgjority of subjeds contribute nothing or very little
to the puldic good. But why shoud altruistic motives for contributing vanish ower time? It is nat
surprising that Andreoni and Mill er (1996 consider contributions observed in the first periods of
pulic goods gamesin arder to find evidencein favor of their theory.

Reciprocity: A theory of reciprocity is presented, for example, by Rabin (1993.
Redprocity (or, fairness) is defined as the desire to be kind to those who signal kindnessthrough
their adions and to hut thase who signa hostility through their adions. Applied to the puldic
good situation, this theory predicts positive cntributions if there ae redprocd players who
believe that other players will contribute, too. Thus, our experimental results are compatible with
these theories of redprocity.

Equity or inequality aversion: Bolton and Ockenfels (forthcoming) present a theory of
equity . It is based onthe assumption that "aong with the peauniary payoff, individuals are
motivated by a'relative’ payoff, a measure of how the peauniary payoff compares to that of other
players.” Similarly, Fehr and Schmidt (forthcoming) present a theory of inequality aversion.
Their theory is based onthe assumption that, to some extent, people dislike inequality in payoffs
and that they dislike inequality more if it is to their disadvantage than if it is to their advantage.
Applied to the pubic good situation, as long as inequality-averse players believe that other
players are @ntributing, they are willi ng to contribute, too. This result holds also for the theory

of Bolton and Ockenfels. Thus, our results are compatible with bah theories. Note, that similar

games (Andreoni and Mill er 1993,Gadcter and Falk 1997,McKelvey and Palfrey 1992, Cooper,

17



to the theory of reaprocity, these theories are based on peference assumptions which change the
dilemma game, with its unique inefficient equili brium, into a @ordination game with multiple
equili bria. To chocse anong these equili bria, players have to form beliefs abou the other players
choices. If they updete the beliefs in the light of what they observed in the ealier rounds of the
game, the @ntributions that we observe in the experiments make sense, na only in the partners
condtion bu also in the strangers condtion. None of these theories can, howvever, explain the
observed dfferencein the initial contribution level of partners and strangers. Neither can they

explain the (different) end game behavior of partners and strangers.?

V1. Conclusion

Our results show statisticdly significant diff erences of aggregate and individual behavior
in the partners and the strangers condtion. Among the subjeds in the strangers condtion, we
find significantly more freeriders and fewer cooperators than among the subjeds in the partners
condtion. In the aygregate, strangers contribute lessto the puldic good than partners. The basis
for this differencein contributionsis creded in the first period. The first period contribution level
in an independent subjed group appeas to be deasive for the contribution level in that groupin
the remaining periods.

We suggest that typicd individua behavior in ou experiment is a manifestation d

condtional cooperation, charaderized by future-oriented and simple readive behavior. After the

deJong, Forsythe and Ross1996.
® Similar problems hold for Palfrey and Prisbrey's (1996, 1997 explanation in terms of dedsion
errors and the "cooperative gain seekers’ model propcsed by Brandts and Schram (1996.
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first period, qualitatively the same behavior is observed in bah the partners and the strangers
condtion. It seams that the significant difference between the two condtions regarding the
average antribution levels is largely due to the significant behaviora difference in the first
period. In ou view, the due to this difference is to be sought in the different motivational and
cognitive processs triggered by the partners and strangers environments, which leal to
relatively more operative behavior in the partners condtion and more free riding in the

strangers condtion.
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Table 1:

Average contribution and standard deviation of each independent subject group,

partners groups (P1 to P10) and strangers groups (S1 to S6),

ordered with respect to the average contribution level.

group average absolute standard group
contribution deviation from deviation stability
average of contribution measure®
S1 2.61 0.71 3.90 1.56
S2 2.60 0.70 351 131
S3 2.02 0.12 3.07 1.49
A 1.98 0.08 2.83 1.34
S5 1.24 0.66 2.38 0.86
S6 0.98 0.92 1.78 0.76
average 1.90 0.52 2.92 122
Pl 9.45 4.92 2.22 0.36
P2 7.30 2.77 3.83 2.08
P3 5.80 1.27 2.73 2.28
P4 5.36 0.83 4.20 1.68
P5 5.32 0.79 3.10 2.33
P6 3.89 0.64 3.21 1.66
P7 3.08 1.45 3.67 243
P8 2.69 1.84 2.18 1.85
P9 1.37 3.16 2.40 0.96
P10 1.00 3.53 2.76 0.85
average 4.53 2.12 3.03 1.65
& For definition, see text.
Table 2:
Overview of some observed characteristics of individua behavior.
total # subjects contributing
total # | dways mostly? aways mostly® | with end
condition subjects zero zero ten ten game”
partners 40 1 12 1 7 24
strangers 120 24 42 - 4 62

#n more than half of the periods but not in all periods.

P For definition of end-game behavior, see text.

22




abowe (situation 1), below (situation 2 or equal to (situation 3

Table 3:
Partners condtion: Number of times that a subjed observed his contribution

the average contribution o the others, and subjeds’ readionsin these situations.

situation own # increase deaease no change
contribution | observations
1 > others 387 42 188 157
2 < others 379 161 32 186
3 = others 194 30 10 154
Table 4:

Strangers condtion: Number of times that a subjed observed his contribution

abowve (situation 1), below (situation 2 or equal to (situation 3

the average contribution d the others, and subjeds’ readionsin these situations.

Situation own # increase deaease no change
contribution | observations
1 > others 926 111 508 307
2 < others 1491 320 58 1113
3 = others 463 69 15 379
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average contribution to activity Y
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Figure 1. Time paths of average contributions to the public activity Y (partners/ strangers).
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Figure 2: Individual contribution decisions over all periods (partners /strangers).
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