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Can we manage first impressions in cooperation problems?

An Experiment

Christoph Engel Sebastian Kube Michael Kurschilgen

Abstract

We study how cooperative behavior reacts to selective (favorable or unfavorable) pre-play in-
formation about the cooperativeness of other, unrelated groups within an experimental frame-
work that is sufficiently rich for conflicting behavioral norms to emerge. We find that coopera-
tion crucialy depends on pre-play information, coinciding with a change in initial beliefs. Over
time, behavior within both types of groups becomes increasingly homogeneous, indicating the
formation of two rather different social norms, depending on whether pre-play information was
favorable or unfavorable. In addition, we find unfavorable information to substantially reduce
the effectiveness of peer punishment. For these differences to emerge it is immaterial whether
each member or only one member of afour-person group receives the pre-play information.

JEL: C90, D63, H41

Keywords: Cooperation, Effectiveness of Sanctions, Information, Expectations, Norms, Experi-
ment



1. Introduction

Cooperation problems are at the heart of many everyday situations. For example, when it comes
to protecting the environment, defending one's country, generating new knowledge, joining a
political party, extending the infrastructure, or exploiting the opposite market side, agents face a
socia dilemma. Jointly they are best off if everyone contributes her fair share. But individually,
free-riding on others' efforts yields the highest payoff. A large number of theoretical and empiri-
cal papers have explored how people should be expected to and how they actually do behave in
such situations. Many empirical contributions make use of laboratory experiments where sub-
jects participate in a prisoners’ dilemma or in a public-good game. Absent institutional interven-
tions like punishment (Fehr and Géchter 2000a), contributions are heterogeneous in the begin-
ning, but average cooperation quickly declines and most participants free-ride in the end (e.g.
Andreoni 1988). These results have been stress-tested extensively, e.g., with respect to anonymi-
ty (Andreoni and Petrie 2004), culture (Herrmann et al. 2008), group size (Isaac et al. 1994), ef-
ficiency (Glockner et al. 2010), or framing (Goerg and Walkowitz 2010). Interventions that miti-
gate the dilemma are not easily designed. Effective interventions tend to be heavy-handed, often
altering the incentive structure of the game such that free-riding is not in an individual’s self-
interest any more (e.g. Falkinger et al. 2000, Fehr and Géachter 2002, Glockner et al. 2010,
Gurerk et al. 2006, Ostrom et a. 1992). In this paper, we propose a very simple and light-handed
mechanism and test its effectiveness by using laboratory experiments.

Our mechanism is based on an observation that has previously been made in public-goods exper-
iments, namely that (initial) group composition and initial cooperation rates significantly affect
the future development of cooperation rates in a particular group (Burlando and Guala 2005,
Engel et a. 2014, Géchter and Thoni 2007). A likely reason for this behavioral pattern is provid-
ed by the influential concept of reciprocity and conditional cooperation (Dufwenberg and
Kirchsteiger 2004, Falk and Fischbacher 2006, Fischbacher and Géchter 2010, Fischbacher et al.
2001). If persons are sensitive to the behavior of other group members, those groups who coop-
erate little in the beginning will become even less cooperative over time, while groups with sub-
stantial cooperation in the beginning are able to sustain cooperation over time. This suggests that
outsiders might be able to moderate cooperation by manipulating experiences. Our mechanismis
even less invasive in that it is confined to the first impressions subjects happen to make. More
precisely, the idea is to moderate initial beliefs by providing participants with selective infor-
mation about behavior in other, unrelated, groups. Arguably this information affects initial be-
liefs about others’ behavior, which in turn changes how | myself behave initially. A virtuous (or
vicious, depending on the kind of information that is provided) cycle starts: our manipulation
affects cooperativeness in the beginning, which in turn affects cooperativeness later on.

Our intervention ideais in the spirit of James Q. Wilson’s Broken Windows Theory (Wilson and
Kelling 1982) which is based on the work of American psychologist Philip Zimbardo. In 1969,
Zimbardo abandoned two identical carsin two different locations. the Bronx, NY C and Palo Al-
to, California. “The license plates of both cars were removed and the hoods opened to provide
the necessary releaser signals’ (Zimbardo 1969). In the Bronx, the abandoned car was stripped
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and demolished after only 26 hours, the result of 23 separate incidents of vandalism. In contrast,
the car in Palo Alto still sat unmolested after the course of an entire week. Zimbardo then decid-
ed to provide an example of vandalism to the affluent and seemingly non-violent neighborhood
of Palo Alto. So he and two graduate students of his took a sledgehammer and started bashing
the car. After they had taken the first blow, observers shouted encouragement and finally joined
in the vandalism, until the car was completely wrecked (Zimbardo and Ebbesen 1969).

In order to clearly identify the short- and long-run effects of our intervention, we run laboratory
experiments, which have the benefit of providing a sufficient degree of control over the envi-
ronment. The environment that we use has been prominent lately to study socia dilemmas and
cooperation problems. It is a complex public-good game with decentralized sanctions (Fehr and
Gachter 2000a) and counter-punishment opportunities (Nikiforakis 2008). We have chosen this
rich paradigm, since it mimics severa potentially important features available in natural envi-
ronments. Moreover, it is sufficiently complex, so that conflicting behavioral norms might
emerge. We expect belief manipulations to be particularly effective if the situation lends itself to
competing expectations. participants might be optimistic since there is a sanction mechanism
which could keep those tempted to freeride in check; or they might be pessimistic since those
receiving a sanction have power to strike back which might deter punishment. We attempt to
affect beliefs the following way: prior to making their first contribution decision in the game, we
provide subjects with selected data from previous experiments. The information that we give is
either favorable for cooperation (treatment FAV) or unfavorable (treatment UNFAV).

Initial cooperation rates between FAV and UNFAYV differ substantially. The difference appears
to be largely driven by initial beliefs, which in turn are highly susceptible to pre-play infor-
mation. The difference does not narrow over time. Instead, the selective pre-play information
presented to subjects appears to establish two distinct and robust norms of behavior, as evi-
denced by an increasing degree of behavioral homogeneity over time. Moreover, the difference
in punishment patterns between the two treatments suggests that pre-play information not only
affects subject’s behavioral expectations (“how will others behave’) but also their normative
expectations (“how should one rightfully behave’). In FAV, a person who is sanctioned reacts
immediately by substantially raising her contribution. This beneficial effect of sanctions almost
disappears in UNFAV. Strikingly, a similar effect, both in terms of contributions and effective-
ness of sanctions, is achieved when only one out of four group members receives either the posi-
tive (treatment 1FAV) or the negative (treatment LTUNFAV) information.

The next section embeds our study into the existing literature. Subsequently, we explain the de-
sign of the experiment. Section 4 presents and discusses the experimental results. Section 5 re-
ports some additional treatments enhancing the robustness and precision of our results. Section 6
concludes the paper.



2. Related Literature

Our study closely relates to the experimental literature on reciprocity and conditional coopera-
tion. This literature suggests that a substantial fraction of atypical subject pool consists of condi-
tional cooperators, i.e. individuals who are willing to cooperate, provided they expect a suffi-
ciently large fraction of the population to do the same (Fischbacher and Géchter 2010, Mengel
2007). For conditional cooperators, information about contribution patterns in other groups has a
first- and a second-order effect. Given the uncertainty about the composition of the group of
which they happen to be a member, information about other groups helps them form beliefs.
Moreover, each participant knows that each other participant has received the same information.
This makes it possible to also form a second-order belief, based on knowing that the remaining
group members have received the same information.

Our research question is also related to the literature that explores interventions aiming at raising
contributions to public goods. Usually, the proposed mechanisms alter the incentive structure
such that free-riding becomes less attractive, or even a dominated strategy for self-centered mon-
ey maximizers. For example, in Falkinger et al. (2000) the payoff structure is changed such that
each individual gets a reward or has to pay a penalty depending on the deviation of its contribu-
tion from the mean contribution. In other studies, group composition is changed such that the
payoff structure is changed implicitly. For example, in Gunnthorsdotir et a. (2007), subjects are
re-matched every period according to their cooperativeness in the previous round; which is found
to raise cooperation levels. Likewise, if groups have a chance to exclude free-riders, this im-
proves cooperation in a dilemma setting (Cinyabuguma et a. 2005, Croson et a. 2008), as does a
mechanism that allows members to self-select into groups (Page et al. 2005), in particular if free-
riders are effectively excluded by arule that sacrifices a portion of the group income to outsiders
(Brekke et al. 2009). Our study differs from this literature in that we leave the incentive structure
of the game completely unchanged. All we alter are the first impressions participants happen to
make — which is an option that should naturally be available in any public good game, and in
many real-life socia dilemmas.

Parts of the legal literature, particularly those at the intersection of law and economics, have also
been asking how socially desirable behavior and/or compliance with the law can be brought
about. Again, a prominent approach is to change the incentive structure, e.g., by increasing the
expected costs of breaking the law. For example, Braga et a. (1999) report evidence from afield
experiment that randomly exposed 12 of 24 matched violent crime places in Jersey City to in-
tense police scrutiny and intervention. In the places chosen, crime rates dropped substantialy,
while they did not in the unaffected places. In asimilar vein, in a series of sociological field ex-
periments, when there were signs of disorder, like graffiti, abandoned shopping carts, littering or
bicycles locked where they were not supposed to be, this induced passers-by to also break these
and other rules (Cialdini et a. 1990, Keizer et al. 2008, Ramos and Torgler 2010). In laboratory
experiments, Galbiati and Vertova (2008) demonstrate that cooperation behavior increases when
an explicit expectation is spelt out and enforced by (non-deterrent) sanctions (see a'so Kube and
Traxler 2010).



Our study also connects to the literature on social norms and morality. Theoretically, that litera-
ture has been revolving around the notion of a dual self, selfish on the one hand and pro-social,
moral on the other hand. Akerlof and Kranton (2000) capture thisin a utility function where op-
timal choice reflects a trade-off between material (selfish) utility and identity utility. A person’s
identity utility is supposed to decrease as her actual behavior deviates from her own normative
ideal. Bénabou and Tirole (2011) convey a similar ideain a game of self-signaling. People who
care intrinsically about being a good person need to invest into their moral identity by behaving
socially. Experimentaly, Dal B6 and Dal B4 (2009) provide subjects in a public good game with
definitions of moral behavior. They find that levels of cooperation increase but still decay over
time. In a standard dictator game, Bicchieri and Xiao (2009) manipulate dictators’ empirical ex-
pectations by telling them what the majority of participants did in previous studies as well as
their normative expectations by telling them what the mgjority thought should be done. They
find empirical expectations having a much stronger effect on behavior than normative expecta-
tions.

Finally, our findings also underline the power of information, asit has also been observed in oth-
er contexts. For example, previous work on voting behavior points out that information in the
form of polls (Forsythe et al. 1993, Forsythe et a. 1996, Klor and Winter 2007) or of cheap-talk
electora campaigns (Corazzini et a. 2010) affect subsequent voting outcomes. Similarly, infor-
mation gathered during pre-play communication® strongly affects subjects decision in subse-
quent coordination games (Blume and Ortmann 2007), as does information from preceding asset-
market outcomes (Kogan et al. 2010) or information about group members previous decisions
(Weber 2006). Interestingly, the literature on coordination games comes to the conclusion that
pre-play information promotes Nash-equilibrium play (assuming self-centered money maximiz-
ers). By contrast, our experimental results show that the opposite might happen in a cooperation
game like the one reported here, where the socialy efficient outcome is usually not part of the
subgame-perfect Nash equilibrium. This is noteworthy since, for conditional cooperators who
expect to interact with other conditional cooperators, the original dilemma is transformed into a
coordination game (about the degree of cooperation).

In other settings, however, it has been shown that information may well lead to behavior away
from Nash-equilibrium. Whilst Fehr and Rockenbach (2003), do not find a change in subjects
behavior in a gift exchange game with punishment, Berg et a. (1995) show in atrust game that
providing a socia history increases cooperation. Bohnet and Zeckhauser (2004) report that in-
forming responders about the average offers before they decide whether to accept or reject their
specific offer increases offers and offer-specific rejection probabilities. In abinary dictator game
Krupka and Weber (2009) find that showing subjects what others actually do produces more pro-
socia behavior. Interestingly, this is even the case when observed subjects are mostly selfish.
They aso find support for an informational effect: observing more people behaving pro-socially
generally produces more pro-socia behavior. Similar findings have been made in the field. Frey
and Meier (2004) show that students are more likely to donate to a charity when they are in-

1 See also Crawford (1998) for a general survey of experiments on communication via cheap talk.
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formed that previously a high fraction of other students from the same university has given.
Likewise, if donors to a public radio were informed that another member had made a very high
donation, they contributed significantly more themselves (Shang and Croson 2009). A similar
effect of socia information has been shown on the frequency by which users of an online plat-
form for the rating of movies enter ratings themselves (Chen et al. 2010). Our results show that
information about others playing the same game even influences behavior in a textbook public
good, athough thisis a dilemma. Our experiment further shows that the effect is present even if
participants know that the information is selective, not representative. Most importantly, our ex-
periment is designed to not only show the effect of such information, but to also better under-
stand the process by which it changes behavior.

3. Experimental Design, Procedure, and Behavioral Predictions

Experimental Paradigm: The experimental paradigm used in this study is a public-good game
with punishment and counter-punishment opportunities as implemented by Nikiforakis (2008).2
The basic game features n=4 players and consists of three stages. At the beginning of stage 1
(“contribution stage”), players are endowed with 20 tokens each. Players then decide simultane-
ously and independently how much of their endowment they want to contribute to a public ac-
count. We denote this decision with C . Each token that is contributed to the public account in-
creases the payoff of each player in the group by 0.4 tokens (i.e., the MPCR is a=.4). Each token
unspent increases a player’ s own pa}l/off by one token. The preliminary payoff at the end of stage
listhusgivenby 7' =20-¢ +0.4) c,.
h=1

Table 1: Punishment points p;; per player j and associated costs C(p;j) for punisher i

o 0 1 2 3 4 5 6 7 8 9 10
Clpy) | O 1 2 4 6 9 12 16 20 25 30

At the beginning of stage 2 (“punishment stage”), players are informed about every group mem-
ber’s contribution to the public account. Every player i then has the opportunity to reduce the
income of each other group member j by assigning costly punishment points p;;. Each punish-
ment point received reduces a player’s income from stage 1 by ten percent. At the same time,

2 We have chiefly chosen this design because it provides a rich environment in which different behavioral
norms may emerge. Moreover, this design has the advantage to leave sufficient room for testing the effect of
both favorable and unfavorable first impressions. Had we tested a mere voluntary contribution mechanism,
previous experiments would have indicated that cooperation is very difficult to sustain in the first place.
Conversely, had we chosen a public good game with one-step punishment, successful cooperation would
have been very likely. By contrast, according to the existing literature, if we also add the counter-punishment
option, expectations are in the middle between both extremes.

3 In the instructions and on the computer screens we only speak of ,, stage”, and do not use explanatory names;
seeinstructions for detail.



each punishment point assigned reduces one’'s own payoff according to the cost function givenin
Table 1."The preliminary payoff at the end of stage 2 is thus given by:
x’= ﬂil%max{o, 10->° pji}—ZC(pH).
=i i
At the beginning of stage 3 (*“counter-punishment stage”), players observe who punished them
by how much in stage 2. They then have the opportunity to counter-punish the punishers by as-
signing them counter-punishment points cp;;. The punishment technology is the same as in stage
2. Each counter-punishment point received reduces a player’s preliminary income from stage 2
by ten percent and each counter-punishment point assigned reduces one’ s own payoff as given in
Table 1, but the cost of counter-punishment also depends on this player’s punishment decision.
That is, if i assigns counter-punishment points to |, the specific costs of the counter-punishment
points depend on the number of punishment points that i has assigned to j on stage two. For ex-
ample, if i had already assigned four points to j on stage 2, assigning him a single counter-
punishment point on stage three costs 3 tokens. Hence the costs of counter-punishment are given
by C(pij+ cpij)-C(pij). The final payoff at the end of stage 3 is thus given by:
”is = ”iz % max{o, 10— JZ?:I: CP;i } - ;[C( P + CR; )—C( Pi )]
The only difference between the two treatments (FAV and UNFAV) is the information subjects
receive before playing the game. On a one-page information sheet they are given selected infor-
mation about unrelated groups who previously played this game — and players know that the in-
formation is actually taken from previous experiments.’ They are also told that the information is
selective and that all players in their group receive the same information. The information we
giveisthe development of mean contributions over time from four selected groups. Furthermore,
we provide participants with selected data about the number of persons choosing to contribute
zero in the first, resp. in the last period, and the average amount of counter-punishment that was
meted out in these experiments. The way this data is presented and the selection of the four
groups are such that they constitute a positive (i.e. cooperative) impression in treatment FAv,
while they constitute a negative (i.e. uncooperative) impression in treatment UNFAV. Thus, the
treatment manipulations allow us to study to what extent different contents of pre-play infor-
mation affect behavior.

Procedure: The experiment was run at the Laboratory for Experimental Economics at the Uni-
versity of Bonn (Germany). All experiments were programmed using z-Tree (Fischbacher 2007).
Subjects were invited using ORSEE (Greiner 2004). Subjects were not allowed to participate in
more than one treatment (between-subject design). When subjects arrived in the lab, they were
seated in separate cubicles. The experimental instructions were then handed out to them and read
out aloud in order to create common knowledge and to ensure that everybody had read and un-

4 This non-linear punishment technology has been introduced in the paper by Fehr and Géchter (2000) that has
started the literature, and has become standard.

5 The information was taken from the datasets of Nikiforakis (2008) and Engel et al. (2014). Both used the
same experimental paradigm as the present study.



derstood the instructions. Additionally, subjects had to take a quiz and could pose comprehen-
sion questions in private before the game started. The instructions were written in neutral lan-
guage, avoiding potentially loaded terms like punishment or public good (cp. Appendix 1).

After subjects had finished reading the instructions, they were provided with the additional in-
formation sheet (cp. Appendix 3 for FAV and Appendix 4 for UNFAV). Subjects were then ran-
domly divided into groups of four and played the above-described game repeatedly for ten con-
secutive periods. A partner protocol was used, i.e., the group composition stayed constant over
the entire 10 periods of anonymous interaction. In the end, subjects were privately paid their cu-
mulated earnings and |eft. Participants received their accumulated earnings from the experiment
(1 token = Euro 0.04) and an additional show-up fee of 5 Euro. On average, a session lasted 60
minutes and subjects earned Euro 14.46.

Behavioral Predictions. For rational, self-centered money maximizing players, the game at
hand is a cooperation problem. Using backwards induction, it is straightforward that the unique
subgame perfect equilibrium is to contribute nothing to the public good at the first stage, and not
to punish nor counter-punish at subsequent stages. This leads to an equilibrium payoff of 20 to-
kens per period and player. By contrast, the socially efficient outcome would be achieved if eve-
ryone contributed their entire endowment, and nobody punished nor counter-punished, in which
case every player would earn 32 tokens per period. But in that case, each player would have an
individual incentive to free-ride on the others' contributions, which would yield her a payoff of
44 tokens, ceteris paribus. Since we announce the number of periods, through unraveling thisis
also the prediction for the repeated game. Providing subjects with additional information about
other groups does not change the equilibrium prediction. Therefore, with rational, self-centered
money maximizing players we should not expect to observe different behavior in FAv and
UNFAV.

By contrast, things might change as soon as we allow for social preferences, in particular if we
expect a substantial fraction of the population to act as conditional cooperators. If conditional
cooperators are sufficiently optimistic about the cooperativeness of their interaction partners,
cooperation gives them higher utility than defection. Facing a public good, conditionally cooper-
ative subjects should therefore base their decision on what they believe other subjects to do. The
beliefs are likely to be related to other group members behavior in the previous period(s). Y et,
upon the first encounter (in the first period), a conditional cooperator needs to form initial expec-
tations of how others are likely to behave. Thisis where our treatment manipulation might make
a difference. Pre-play information about other, unrelated groups might influence a participant in
forming initial beliefs, which should then guide her first-period decision. If her (conditionally
cooperative) group peers were also influenced by the selective pre-play information, then group
contributions in the first period are likely to mirror the pre-play information. Her beliefs for the
second period will thus be very ssimilar again, and so will contributions be in the second period,;
and similarly in subsequent periods. In that case, we would expect to observe more cooperation
in FAV than UNFAV throughout the game.



4. Experimental Results
A. Contribution Behavior

Does pre-play information change the way subjects behave in a social dilemma? Figure 1 sug-
gests that the effect is substantial. Groups that were shown the favorable (FAV) information con-
tributed on average 16.98 tokens to the public good over the entire duration of the game whereas
those who had seen the unfavorable information managed only 10.71 tokens. The difference of
contributions is highly significant (Mann-Whitney ranksum test, two-sided, N=33, p=0.0003). In
fact, the drastically different level of cooperation between FAV groups and UNFAV groups
starts aready in the initial period of interaction where FAV groups contribute on average 14.79
tokens and UNFAV groups only 9.78 tokens. Also this difference is highly significant (Mann-
Whitney ranksum test, two-sided, N=132, p<0.0001).

Mean Contributions to PG
U
o N
| L

Figure 1: Public Good contributions in FAV and UNFAV

Note: FAV has 72 subjects (18 groups), UNFAV has 60 subjects (15 groups). The shaded areas around the treatment
means show one standard deviation, as a measure of within-group heterogeneity. Standard deviations are calculated per
group and then averaged over all groups of a treatment.

Strikingly, as Figure 1 illustrates, average behavior in the two treatments does not converge over
time. On the contrary, mean contributions in the last period of interaction amount to 15.04 tokens
in FAV and 8.82 tokens in UNFAV (Mann-Whitney ranksum test, two-sided, N=33, p=0.0206).
Convergence of behavior over time despite the different pre-play information would have sug-
gested that subjects have a strong home-grown contribution norm that is only temporarily dis-
turbed by selective information. Instead, the clear lack of convergence suggests that the selective
pre-play information presented to subjects manages to establish two distinct and robust norms of
behavior.



One way to measure the robustness of a norm is by the degree of conformity of behavior (see
Bernheim (1994)). As the shaded areas of Figure 1 show, in both treatments the behavioral norm
seems to become stronger over time as contribution behavior becomes more and more homoge-
neous within groups. In FAV (UNFAV), the standard deviation from the group mean decreases
significantly and almost monotonically from 4.85 (5.95) in period 1 to 0.84 (1.77) in period 9
(Wilcoxon signed-rank test, two-sided. FAV: N=18, p=0.0002. UNFAV: N=15, p=0.0008). In
period 10, heterogeneity increases again in both treatments, as the lack of the shadow of the fu-
ture entices many participants to behave opportunistically while others stick to the norm. This
endgame effect is considerably more pronounced in FAV where the payoff from defecting from
the group’ s cooperation norm looms larger.®

The first period of interaction appears to be crucial as it sets the tone for the subsequent devel-
opment of cooperation. In a population with a substantial fraction of conditional cooperators
(Fischbacher and Géchter 2010), behavior in the first period of interaction will critically depend
on people’'s beliefs about others' behavior. A conditional cooperator will contribute high (low)
amounts if he expects others to a so contribute high (low) amounts.

To verify this conjecture, we ran additional experiments at the Bonn Econ Lab. In these experi-
ments, subjects received exactly the same instructions and had to answer the same control ques-
tions as in the games above.” However, instead of actually playing the game they learned that
these experiments had been conducted before. Their task was to guess how much those previous
participants contributed on average to the public good in the first period (rounded to the next
integer). For a correct answer they received 4 Euro, for an incorrect answer 0 Euro. Altogether,
48 fresh subjects participated in these experiments.

Our results show that beliefs in treatments FAV-B and UNFAV-B correspond indeed very close-
ly with observed behavior in FAV and UNFAV. Subjects expect others to contribute on average
12.63 tokens after being shown the favorable selective information, and 7.83 tokens after the
unfavorable information. The difference is highly significant (Mann-Whitney ranksum test, two-
sided, N=48, p<0.0001).

B. Punishment Behavior

Figure 2 illustrates that the overall use of punishment is rather similar across both treatments. In
both treatments punishment mainly occurs in the early periods of interaction, coinciding with
high heterogeneity of contribution behavior. As behavioral differences within a group decrease,

6 Ceteris paribus and considering stage 1 payoffs only, defecting (i.e. contributing zero) from a group norm of
17 (asin FAV), yields a net gain of about 10 tokens while defecting from a group norm of 9 (asin UNFAV)
yields only additional payoffs of about 5 tokens. This difference could of course be neutralized in stage 2 if
punishment in the light of a norm violation happened to be substantially more severe in FAV than in UN-
FAV. We will discuss punishment behavior extensively below.

7 In the belief treatment FAV-B (UNFAV-B) subjects received the same instructions as the subjects of treat-
ment FAV (UNFAV).

10



so does the amount of punishment. The fact that there is substantial punishment in the last period
of interaction contradicts the idea of punishment being purely strategic (i.e. meant to educate
free-riders in order to enjoy higher cooperation in the future). However, it is fully reconcilable
with the idea that punishment is triggered by aviolation of the punisher’s normative expectations
(Bicchieri 2006), most notably in FAV where after nine periods of successful cooperation, some
people opt to defect in period ten (see Figure 1).

In FAV subjects punish in 143 out of 2160 (6.62%) instances and in UNFAYV in 149 out of 1800
(8.38%). On average, subjectsin FAV alot 0.41 punishment points per period, compared to 0.51
in UNFAV. Ranksum tests over means per group confirm that these differences are not statisti-
cally significant. In both treatments punishment is predominantly pro-socid, i.e. it is directed
towards the free-riders in the group. In fact, the descriptive difference of punishment volumesis
solely driven by the amount of anti-social punishment®: 0.02 punishment points per period in
FAV, and 0.12 in UNFAV. The incidence of anti-socia punishment doubles from 15 out of 143
cases (10.49%) in FAV to 32 out of 149 (21.48%) in UNFAV. This difference is highly signifi-
cant both with respect to incidence (Mann-Whitney ranksum test, two-sided, N=33, p=0.0442)
and total volume (p=0.0293).
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Figure 2: Punishment in FAv and UNFAV

Note: FAV has 72 subjects (18 groups), UNFAV has 60 subjects (15 groups). The graph illustrates the mean punishment
points given by a subject in each period, split up into social punishment and anti-social punishment. We define as Pro-
(Anti-)Social punishing a person who contributed less than (at least as much as) oneslf.

According to Herrmann et al. (2008) anti-social punishment is an indicator of “weak norms of
civic cooperation”. The authors seem to conceptualize norms as behavioral ideals, i.e. what is
best for society. In that vein, the more (less) people cooperate, the stronger (weaker) one would

8 In line with (Herrmann, et al. 2008), we define as anti-social punishing a person who contributed at least as
much as oneself.
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judge the norm to be. Our data clearly support this conjecture as we observe high (low) anti-
socia punishment in the treatment with low (high) levels of cooperation. Interestingly, the con-
jecture also holds under the alternative conceptualization of norms as behavioral regularities. In
UNFAV, where anti-social punishment is higher, cooperation is significantly less homogeneous’
than in FAV (Mann-Whitney ranksum test, two-sided, N =33, p=0.0429).
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Figure 3: Reaction to being punished in FAvV and UNFAV

Note: FAV has 72 subjects (18 groups), UNFAV has 60 subjects (15 groups). In FAV (UNFAV) there are 84 (127) in-
stances of contributing after being punished in (t-1) and 564 (413) of contributing after not being punished in (t-1).

How do people respond to receiving punishment? In principle, there are two meaningful reac-
tions: (1) strike back with counter-punishment, or (2) change one’s contribution in the next peri-
od. By design, a subject could only use counter-punishment in stage 3 if she had been punished
in stage 2 of that very same period. In FAV, subjects used counter-punishment in 36 out of 92
(39.13%) times they could. Descriptively, this figure increases slightly in UNFAV to 66 out of
137 (48.16%), which suggests that in UNFAV more people disagree with the punishment they
received and take revenge on the punisher. Also the volume of counter-punishment per period
and subject is lower in FAV (0.16 points) than in UNFAV (0.23 points). However, this differ-
ence is not statistically significant.

Fehr and Géachter (2000a) show that the beneficial effect of sanctions comes from people react-
ing to being punished with an immediate increase in contributions. As Figure 3 illustrates, this
effect is present in FAV but not in UNFAV. The tendency in both treatments is to slightly de-
crease contributions in the subsequent period. However if they are punished, subjects in FAV
react by increasing their contributions by 3.29 tokens. In contrast, participants who had seen the

9 Just as above, we compute the mean standard deviation for each of the 33 independent groups.
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negative examples of behavior prior to playing the game (UNFAV) are considerably less sensi-
tive to receiving a sanction and only increase their subsequent contribution by 0.55 tokens.

Table 2: Reaction to receiving punishment in FAV and UNFAV

DV: Change in Contribution (t) (1) (2) (3) (4)
UNFAV 0.148 0.148 0.148 0.487
(0.230) (0.230) (0.230) (0.257)
Received punishment in (t-1) 3.743%** 4.24 5%+ 4.438%** 4.398%**
(0.432) (0.526) (0.608) (0.613)
Received punishment in (t-1) x UNFAV -2.882%** -2.750%** -3.097*** -2.990%**
(0.583) (0.570) (0.724) (0.728)
Counter-punished in (t-1) -1.277* -1.768* -1.651*
(0.586) (0.821) (0.829)
Counter-punished in (t-1) x UNFAV 0.801 0.726
(1.166) (1.150)
Others' Contribution in (t-1) 0.0572%**
(0.0154)
Constant -0.457** -0.457** -0.457** -1.443%**
(0.156) (0.156) (0.157) (0.355)
# observations 1,188 1,188 1,188 1,188
# subjects 132 132 132 132
# clusters 33 33 33 33
chi2 80.67 81.03 75.34 116.6
R squared (overall) 0.0604 0.0650 0.0655 0.0720

Robust standard errors, clustered by groups, in parentheses. *** p<0.001, ** p<0.01, * p<0.05. Random Ef-
fects Estimator.

Table 2 analyses subjects’ reactions to receiving punishment in greater depth. In all four models,
receiving punishment significantly increases contributions in the subsequent period but the effect
is significantly smaller in UNFAV than in FAV. Notably, the effect is robust to controlling for
the use of counter-punishment (columns 2-4) and the other group members' contribution level
(column 4). This suggests that the negative examples in UNFAV not only affect people' s behav-
ioral expectations (“how will people behave’) but also their normative expectations (“how
should one rightfully behave”), at least for some participants. A person who contributes low be-
cause she thinks others will do so, too, seems more likely to increase her contribution after being
punished than a person who contributes low because she believes low contributions are norma-
tively appropriate.

5. Robustness

In the previous section, we have seen that pre-play information can have a substantial effect on
people’ s willingness to cooperate. Our data from the belief treatments show that people expect
othersto initially contribute high (low) in FAV (UNFAV), which is exactly what happensin the
contribution treatments. Moreover, over the course of the game subjects do not return to any
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home-grown behavioral norm but rather two distinct norms emerge, one of high cooperation in
FAV and one of low cooperation in UNFAV.

A. Oneinformed player

On the basis of the results discussed so far, we cannot distinguish, however, whether selective
information influences behavior directly through first-order expectations or indirectly through
higher-order expectations. The former would mean that a player adapts her behavior because the
pre-play information influences what she personally expects from the new environment. The lat-
ter would imply that a player adapts her behavior because she believes others will be influenced
by the pre-play information (possibly because they themselves also believe others will be influ-
enced).

To tackle this question, we run two additional treatments: 1FAV and 1UNFAV. 144 new sub-
jects participated in these additional treatments. The 1FAV (LUNFAV) treatment is identical to
the baseline with the sole exception that before starting the game only one out of the four mem-
bers of every group saw an additional screen with the same selected information that all four
members of a group saw in FAV (UNFAV). We call this group member the “informed player”.
The informed player knew that her group peers were not informed. The three non-informed
group members, on the other hand, did not know that there was an informed player. Put differ-
ently, in the FAV (UNFAV) treatments the selected examples of positive (negative) behavior in
previous experiments were public information, whereas in 1IFAV (1UNFAV) they were private
information.

To avoid any interference with the behavior of the non-informed players, we first focus on the
contribution decision in period 1. If higher-order expectations did not matter, the informed play-
ersin 1IFAV (LUNFAV) would display the same behavior as playersin FAV (UNFAV). AsFig-
ure 4 shows, thisis exactly what happens. On average, the informed 1FAV players contribute in
the first period 15.83 tokens, which is statistically indistinguishable from the 14.79 tokens of the
FAV players (Mann-Whitney ranksum test, two-sided, N =90, p=0.7128). Similarly, the in-
formed 1UNFAYV players contribute in the first period 10.17 tokens, which is statistically indis-
tinguishable from the 9.78 tokens of the UNFAV players (Mann-Whitney ranksum test, two-
sided, N =78, p=0.7738). On the other hand, the difference between informed 1FAV and in-
formed 1UNFAYV players is highly significant (Mann-Whitney ranksum test, two-sided, N =36,
p=0.0111), just as the difference between FAV and UNFAV (Mann-Whitney ranksum test, two-
sided, N=132, p=0.000). As one would expect, there is no significant difference between the ini-
tial contributions of non-informed players in 1FAV and 1UNFAV (ranksum test, N=36,
p=0.1670, two-sided).
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Figure 4: Initial PG contributions of the informed players in FAv, UNFAv, 1FAv, and 1UNFAV

Notes: FAV has 72 subjects, UNFAV has 60 subjects, 1FAV has 72 subjects, and 1UNFAYV has 72 subjects. In FAV and
UNFAV all players were informed whereas in 1FAV and 1TUNFAV only one of the 4 members of each group was in-
formed. Hence, there were 18 informed subjects in 1FAV and 18 in ITUNFAV.

Our results clearly suggest that selective information influences people's behavior directly
through altering their first-order expectations. The selective information seems to be used to up-
date expectations, and to adjust behavior accordingly. To add robustness to this result, we ran
again additional belief-treatments and asked new, unrelated subjects to guess how much the in-
formed playersin 1FAV and 1UNFAV would contribute in the first period. In total, we had 48
new subjects in treatment 1FAV-B and 1UNFAV-B.'° Beliefs in treatments 1FAV-B and
1UNFAV-B correspond again very closely to observed behavior. Subjects expect the informed
players to contribute on average 14.17 tokens after being shown the favorable selective infor-
mation, and 11.41 tokens after the unfavorable information. The difference is highly significant
(Mann-Whitney ranksum test, two-sided, N =48, p=0.0320).

From the second period onwards, in every group of the 1FAV and 1UNFAV treatments three
non-informed players interact with one informed player. Strikingly however, as shown in Figure
5, having one player selectively informed suffices to bring about a similar effect as informing all
four players. Over all 10 periods of interaction, there is no significant difference between UN-
FAV and 1UNFAV (Mann-Whitney ranksum test, two-sided, N=33, p=0.9712), nor between
FAV and 1FAV (Mann-Whitney ranksum test, two-sided, N=36, p=0.4863). In contrast, there is

10  Theprocedure wasidentical to treatments FAV-B and UNFAV-B. See above.
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a highly significant difference between 1FAV and 1TUNFAV (Mann-Whitney ranksum test, two-
sided, N=36, p=0.0026).

Contributions to PG

T T T T T T

1 2 3 4 5 6 7 8 9 10
Period

—l— rav ---fF--- 1FAV
—&— UNFAV  ---Z--- {UNFAV

Figure 5: Public Good contributions in FAV, UNFAV, 1FAV, and 1UNFAV

Notes: FAV has 72 subjects (18 groups), UNFAV has 60 subjects (15 groups), 1FAV has 72 subjects (18 groups), and
1TUNFAYV has 72 subjects (18 groups). The shaded areas around the treatment means show the corresponding standard
deviations of 1FAV and 1TUNFAV, as a measure of within-group heterogeneity. Standard deviations are calculated per
group and then averaged over all groups of a treatment.

Moreover, as the shaded areasin Figure 5 illustrate, also in IFAV and 1TUNFAV behavior within
groups becomes increasingly homogeneous over time. In 1IFAV (1UNFAV) the mean standard
deviation decreases significantly from 6.87 (7.25) in period 1 to 2.30 (2.65) in period 9 (Wilcox-
on signed-rank test, two-sided. 1FAV: N=18, p=0.0012. 1JUNFAV: N=18, p=0.0010). Apparent-
ly, in this setting it is sufficient to selectively inform one out of four players to establish two dis-
tinct and robust behavioral norms.

The use of punishment in 1FAV and 1UNFAYV isvery similar with respect to the total volume of
punishment (Mann-Whitney ranksum test, two-sided, N=36, p=0.2228), the use of anti-social
punishment (Mann-Whitney ranksum test, two-sided, N=36, p=0.2519), and the use of counter-
punishment. Just as with the comparison between FAV and UNFAV the most striking difference
between 1FAV and 1UNFAYV is the large gap in punishment effectiveness. As can be seen in
Table 3, punishees in the 1FAV treatment increase their subsequent contribution by about 5 to-
kens. In ITUNFAYV this effect is significantly smaller. This difference is robust to controlling for
counter-punishment (columns 2-4) and the contribution level of one's group peers (column 4).
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Table 3: Reaction to receiving punishment in 1IFAV and 1UNFAV

DV: Change in Contribution (t) (1 (2) (3 4)
1UNFAV -0.412 -0.412 -0.412 0.159
(0.254) (0.254) (0.254) (0.208)
Received punishment in (t-1) 5.358*** 5.313*** 5.869*** 5.971%**
(0.411) (0.514) (0.627) (0.642)
Received punishment in (t-1) x 1TUNFAV -2.276** -2.279** -3.161** -3.209**
(0.851) (0.862) (1.224) (1.222)
Counter-punished in (t-1) 0.115 -1.315 -1.575
(0.939) (1.471) (1.456)
Counter-punished in (t-1) x 1TUNFAV 2.219 2.239
(1.803) (1.749)
Others' Contribution in (t-1) 0.117%**
(0.0164)
Constant -0.483** -0.483** -0.483** -2.378%**
(0.151) (0.151) (0.151) (0.274)
# observations 1,296 1,296 1,296 1,296
# subjects 144 144 144 144
# clusters 36 36 36 36
chi2 187.5 186.1 2334 228.0
R squared (overall) 0.113 0.113 0.115 0.132

Robust standard errors, clustered by groups, in parentheses. *** p<0.001, ** p<0.01, * p<0.05. Random

Effects Estimator.

B. No player informed

The previous sections have shown that it makes a considerable difference whether people enter a
complex socia dilemma with favorable or unfavorable pre-play expectations. The 1FAV and
1UNFAYV treatments suggest that even if only a small fraction of participantsisinformed, totally
different norms of cooperation may emerge. However, to better assess the magnitude of the ef-
fect, we need to compare the behavior of (favorably and unfavorably) informed subjects with
that of uninformed ones. For that purpose, we ran another treatment with 68 new subjects:
Nolnfo. In this treatment, subjects play exactly the same game as in the previous four treatments

but this time none of the players receives any pre-play information.
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Figure 6: Public Good contributions in Bonn and London

Notes: Left panel: Nolnfo Bonn has 68 subjects (17 groups), FAV Bonn has 72 subjects (18 groups), UNFAV Bonn has
60 subjects (15 groups), Right panel: Nolnfo London (Nikiforakis, 2008) has 48 subjects (12 groups), FAV London has
64 subjects (16 groups).

Asthe left panel of Figure 6 shows, letting people play the game without pre-play information is
virtually equivalent to giving them favorable information (Mann-Whitney ranksum test, two-
sided, N=35, p=0.2411). This suggests that people’s home-grown expectations of one another
and their resulting cooperativeness are rather high. But at the same time, the substantial drop of
cooperation after seeing the unfavorable examples (Mann-Whitney ranksum test, two-sided,
N=32, p=0.0024) suggests that those favorable home-grown expectations are very fragile. In
fact, as we saw above it is sufficient to give just one player unfavorable information to provoke
the drop of cooperativeness (Mann-Whitney ranksum test, two-sided, N=35, p=0.0008).

A plausible objection to the observed asymmetry between the effect of FAV and UNFAV with
respect to Nolnfo would be that FAV simply cannot improve cooperation upon Nolnfo since
Noinfo already displays very high levels of cooperation. The asymmetry would thus be simply
due to a ceiling effect. To test this, we ran yet another additional experimental treatment. From
Nikiforakis (2008) we know that a treatment identical to our Nolnfo displayed much lower levels
of cooperation at the Roya Holloway Lab in London, UK. Whereas our Nolnfo treatment at
Bonn had mean contributions of 16.46 tokens, subjects in London contributed on average merely
8.72. We thus conjecture that the FAV treatment should have a rather good shot at enhancing
cooperation in London. Our additional FAV sessions in London comprise a total of 64 partici-
pants.
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The effect of favorable information on contribution levels in London is shown in the right panel
of Figure 6. Also in an environment with much lower home-grown cooperativeness the positive
information is not able to increase initial contributions to the public good. In fact, mean first pe-
riod cooperation in FAV London (10.48) and Nolnfo London (10.35) are virtually identical
(Mann-Whitney ranksum test, two-sided, N=112, p=0.9881). Over time, however, contributions
in Nolnfo London decrease even further whilst they remain rather constant in FAV London. Av-
erage contributions increase from 8.72 in Nolnfo London to 12.00 in FAV London. Thisincrease
of amost 40% is remarkable, though it falls short of being statistically significant (Mann-
Whitney ranksum test, two-sided, p=.1567). Still, the behavioral pattern seems to be strongly
influenced by the favorable manipulation. While cooperation is sustained in FAV London, con-
tribution rates quickly decline in Nolnfo London. In FAV London, contributions rise sharply for
the first three periods and stay more or less stable until period six before displaying a slight de-
cay at the end. In contrast, in Nolnfo London contributions never rise but rather decay from the
fourth period on. This difference of time trends is highly significant (Mann-Whitney ranksum
test over means of first differences, two-sided, N = 28, p = .0243).

6. Discussion

In this paper, we have explored how cooperative behavior reacts to selective pre-play infor-
mation about other, unrelated groups. To this end, we have used an experimental framework that
captures cooperation situations that are sufficiently rich, so that several potentially conflicting
behavioral norms might emerge. We find that the aggregate level of cooperativeness dramatical-
ly depends on pre-play information. Additional treatments show that the initial change in behav-
ior can be attributed to a change of initial beliefs. Over time, the difference between groups that
had been shown positive examples of behavior and those that had seen negative examples does
not narrow but rather widens. On the other hand, behavior within both types of groups becomes
increasingly homogeneous over time, indicating the formation of rather different social norms:
high cooperation in FAV, low cooperation in UNFAV.

Moreover, if punishment is the consequence of a perceived norm infraction of the punishee (as
perceived by the punisher) and the punishee’s reaction to being punished reflects her
(dis)agreement with the punisher’s normative judgment, our findings suggest two interesting
things. On the one hand, the fact that punishment is substantially less effective in UNFAV than
in FAV indicates that for some people pre-play information not only alters behavioral expecta-
tions (“how will people behave’) but also normative expectations (“how should one rightfully
behave’). Apparently, in UNFAV many defectors not only think that it is common to contribute
low but also legitimate. On the other hand, the vast majority of punishment is pro-social, both in
FAV and in UNFAV. Apparently thus, many players in UNFAV do not think that contributing
low is legitimate, notwithstanding the negative examples of others behavior seen at the begin-
ning of the experiment.
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This points at an interesting source of heterogeneity that cals for further exploration in the fu-
ture. People seem to differ in the degree to which they condition their normative expectations on
how other people behave. On one extreme of the spectrum, one’s normative expectation would
be derived from a socia ideal and not change in the face of deviating behavior. On the other end
of the spectrum, a person’s notion of how one should rightfully behave would depend solely on
what other people do. We might call the former pure moralism and the latter pure conformism.
Most people will likely be somewhere in between. Further research should investigate the pre-
dictive power of atype classification based on the conditionality of people’s normative expecta-
tions as well as the relationship between such a classification and the concept of conditiona co-
operation, which is purely based on behavioral expectations.

Our findings have a number of additional implications. First, they clearly point to the relevance
of pre-game communication — a factor that has only lately started to receive significant attention
in the literature. While the existing literature usually focuses on self-chosen cheap talk messages
(for an overview, see Crawford 1998), we demonstrate that also exogenously selected, one-way
information about other players can alter how players act in subsequent games. In particular the
findings of our belief treatments might be of interest to this literature. They suggest a possible
channel through which the observed effects of cheap talk are mediated, namely through the alter-
ation of subjects’ pre-game expectations.

Taken together, our results underline the power and importance of information and experience in
shaping cooperative behavior. The bottom line is that observation matters. Interestingly, people
do not only learn from what they experience themselves. They also seem to learn “vicariously”,
by observing others, or by seeing the results (Bandura 1977). The effect is even present when
participants are told that the information they are receiving is selective. Most strikingly, the sub-
stantial difference in behavior is even achieved when only one person out of four receives the
pre-play information (1IFAV and LJUNFAV). This connects our study with the growing literature
on socia learning (for arecent meta-study see Weizsacker 2010). Our subjects’ behavior critical-
ly depends on pre-game expectations, which we show to be easy to deteriorate in a complex set-
ting — simply by providing subjects the opportunity of vicarious learning.

This suggests that, in appropriate circumstances, impression management might indeed be a fea-
sible tool to avert, or at least to mitigate, the danger of social dilemmas. Of course thisis a pater-
nalistic intervention. But note that conditional cooperators need not even be deceived for the in-
tervention to be successful. All that is required is that they expect the manipulation to matter for
a sufficient fraction of the remaining members of their group, be that because they are deceived,
or because they are skeptical themselves, but willing to give cooperation atry since the interven-
tion gives all of them one and the same informational starting point.

For policy makers these findings represent both a chance and a peril. If they do not manage to
repair broken windows quickly, both literally and metaphorically speaking, chances are that a
vicious cycle starts. By contrast, if they can induce some to lead others by their socially benefi-
cia example, this strategy may well work. In particular, policy makers would want to prevent
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(perhaps wrong) pessimistic beliefs from spreading. In any case, we show that home-grown ex-
pectations must not be disregarded in order to attain socially desirable outcomes. Consequently
in situations where the success of a law depends on the willingness of individual citizens to co-
operate — for instance in areas like waste separation and sustainable water use — government
might want to consider a PR campaign in order to create a general atmosphere of cooperative-
ness within the population.

Managing first impressions might certainly be less effective if the large majority of addressees
know better. The intervention requires a sufficient degree of uncertainty. Yet in political redlity,
quite a few public goods are characterized by deep conceptual and factual uncertainty. Problems
like climate change are heavily contested among scientists and not well understood by many.
Addressees have to trust expertise. If in the eyes of addressees the underlying socia problem is
opaque, they are also likely to be uncertain how others will react to it. Most importantly, ad-
dressees face behavioral uncertainty whenever they newly enter acommunity. They do not know
local mores, nor do they know how determined the group is when it comes to enforcing them.

The results in this paper should, of course, not be taken as arguments against the importance of
elaborated, incentives-altering mechanisms in general. For instance, the effectiveness of our very
simple mechanism seems to be asymmetric, since it has a hard time to increase cooperation in an
otherwise uncooperative environment. Still, our findings suggest that minimal interventions can
have a strong behavioral effect. Future research could try to explore the interaction between such
simple and other, more complex and intrusive mechanisms.
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Appendix 1: Experimental Instructions

Y ou are now taking part in an economic experiment. If you read the following instructions carefully, you can, de-
pending on your decisions, earn a considerable amount of money. It is therefore important that you take your timeto
understand the instructions.

The instructions which we have distributed to you are for your private information. Please do not communicate
with the other participantsduring the experiment. Should you have any questions please ask us.

During the experiment we shall not speak of Pounds, but of Experimental Currency Units (ECU). Y our entire earni-
ngswill be calculated in ECUs. At the end of the experiment the total amount of ECUs you have earned will be
converted to Pounds at the rate of 1 ECU =4 p and will be immediately paid to you in cash.

At the beginning of the experiment the participants will be randomly divided into groups of four. Y ou will therefore
bein agroup with 3 other participants. The composition of each group will remain the same throughout the
experiment. The experiment lasts 10 periods and each period is divided into 3 stages.

The 1% stage:

At the beginning of each of the 10 periods each participant will receive 20 ECUs. In the following, we shall refer to
this amount as the “endowment”. In the 1% stage, your task is to decide how to use your endowment. Y ou have to
decide how many of the 20 ECUs you want to contribute to a project (from 0 to 20) and how many of them to keep
for yourself. The consequences of your decision are explained in detail below.

Once dl the players have decided their contribution to the project you will be informed about, the group’ s total con-
tribution, your income from the project and your payoff in this period. Y our payoff in each period is calculated u-
sing the following simple formula. Again, if you have any difficulties do not hesitate to ask us.

Incomefrom the1® = Endowment of — Your contribution to the + 0.4*Tota contribution to the
stage ECUs Project Project

This formula shows that your 1% stage income consists of two parts:

1) The ECUswhich you have kept for yourself (endowment — contribution)
2) Theincome from the project, which equals to the 40% of the group’stotal contribution.

The income of each group member from the project is calculated in the same way. This means that each group
member receives the same income from the project. Suppose the sum of the contributions of al group members are
60 ECUs. In this case, each member of the group receives an income from the project of: 0.4*60=24 ECUs. If the
total contribution to the project is 9 points, then each member of the group receives an income of: 0.4*9=3.6 ECUs
from the project.

Y ou always have the option of keeping the ECUs for yourself or contributing them to the project. Each ECU that
you keep raises your end of period income by 1 ECU. Supposing you contributed this point to the project instead,
then the total contribution to the project would rise by 1 ECUs. Y our income from the project would thus rise by
0.4*1=0.4 ECUs. However, the income of the other group members would also rise by 0.4 ECUs each, so that the
total income of the group from the project would be 1.6 points. Y our contribution to the project therefore also raises
the income of the other group members. On the other hand you also earn an income for each point contributed by the
other members to the project. In particular, for each point contributed by any member you earn 0.4 ECUs.

In addition to the 20 ECUs per period, each participant receives a one-off lump sum payment of 25 ECUs at the
beginning of this part. This one-off payment can be used to pay for eventual losses during the experiment. However,
you can always evade losses with certainty through your own decisions. Note that this lump sum payment will
not be used to calculate the income from the period. It will only be added to your total income from all the periods at
the very end.
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The 2™ stage:

At the 2" stage you will be informed how much each group member contributed individually to the project at the 1%
stage. At this stage you can reduce or leave equal the income of each member of your group by distributing
points. The other group members can a so reduce your income if they wish to.

If you choose 0 points for a particular group member, you do not change his or her income. However if you give a
member 1 point you reduce his or her income by 10 percent. If you give a member 2 points you reduce his or her
income by 20 percent, etc. The amount of points you distribute to each member determines, therefore, how much
you reduce their income from the 1¥ stage. If one player receivesin total 4 points hisincome will be reduced by
40% and if he receives 10 or mor e hisincome from the 1% stage will be reduced by 100%.

If you distribute points you have costs in ECUs, which depend on the amount of points you distribute. Y ou can dis-
tribute between 0 and 10 points to each group member. The more points you give to any group member, the higher
your costs. Your total costs are equal to the sum of the costs of distributing pointsto each of the other three

group members. The following table illustrates the relation between distributed points to each group member and

Points 0 1 2 3 4 5 6 7 8 9 10

Cost of points per 0 1 2 4 6 9 12 16 20 25 30
person

the cost of doing soin ECUs.

Example: Supposing you give 2 pointsto player 1 this costs you 2 ECUs; if you also give 8 pointsto player 3 this
costs you afurther 20 ECUs; and if you give 0 points to the last group member this has no additional cost for you. In
this case, your total costs of distributing points would be 22 ECUs (2+20+0) and not 30 ECUs.

The following equation summarizes the previous information. Y our total income from the two stagesis calculated as
follows:

Incomeat theend = Incomefromthe * [(10-received points)/10] — Costs of distributed points
of the 2™ stage 1% stage

Please note that your income in ECUs at the end of the 2™ and the 3" stage can be negative, if the costs of your
points distributed exceeds your (possibly reduced) income from the 1% stage. Y ou can however evade such losses
with certainty through your own decisions. Should your income become zero or negative at the end of the 2™
stage you will not be able to continue to the 3“stage. If your income becomes zero or negative at the end of the 3
stage you can ssimply use your 25 ECUs that we gave you in the beginning in order to pay this off.

The 3 stage:

In the 3 and final stage, after being informed of the points that the other group members assigned to you, you will
be given one last opportunity of assigning points back to the other participants, thus reducing their income. We shall
call these points “counter-points’. You will only be ableto assign counter-pointsto participants who assigned
pointsto you during the 2" stage

The costs of assigning points, as well as the income reduction caused by each point remain the same as before. The
following table shows you how to calculate the costs for assigning counter-points.
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Costsfor assigning counter -points to one specific group member in the
3% stage
Points that you already assigned to one Counter -points you assign to that same group member in the 3¢ stage
specific group member in the 2™ stage
0 1 2 3 4 5 6 7 8 9 10
0 0 1 2 4 6 9 12 16 20 25 30
1 0 1 3 5 8 11 15 19 24 29
2 0 2 4 7 10 14 18 23 28
3 0 2 5 8 12 16 21 26
4 0 3 6 10 14 19 24
5 0 3 7 11 16 21
6 0 4 8 13 18
7 0 4 9 14
8 0 5 10
9 0 5
10 0

Example: if you distribute 2 points in the 2"stage to player 1 you have acost of 2 ECUs If in the 3" stage you deci-
de to distribute 3 counter-points to player 1, afurther 7 ECUs are added to your cost.

Y our income after the 3" stage (= period income) is therefore calculated as follows:

Incomeat theend = Incomefromthe2™ * [(10—received counter- — Cost of distributed counter-
of the 3 stage stage points)/10] points

If you have any further questions please raise your hand and one of the supervisor.

29



Appendix 2: Control Questionnaire

1

Each group member has an endowment of 20 ECUs. Nobody (including you) contributes any ECUs to the pro-
ject. What is:
a.  Your income at the end of thefirst stage? .........

Each group member has an endowment of 20 ECUs. You contribute 20 ECUs to the project. All other group
members contribute 20 ECUs each to the project. What is:
a. Your income at the end of the first stage? .........

Each group member has an endowment of 20 ECUs. The other three group members contribute together a total
of 30 ECUsto the project. What is:

a.  Your income at the end of thefirst stage if you contribute 0 ECUs to the project? ..........

b. Yourincome at the end of the first stage if you contribute 15 ECUs to the project? ..........

Each group member has an endowment of 20 ECUs. Y ou contribute 8 ECUs to the project. What is:
a.  Your income at the end of the first stage if the other group members together contribute a further total of 7

At the second stage you distribute the following points to your three other group members: 9, 5, 0. What are the
total costs of your distributed points?....

What are your costsif you distribute O points?.......

By how many percent will your income from the first stage be reduced when you receive from the other group
members atotal of:

a. Opoints?...

b. 4paints?...

c. 15points?...

At the second stage you distribute the following points to your three other group members: 2, 2, 0. In the third
stage you distribute the following points to your three other group members: 1, 1, 1. What are the total costs of
your distributed points?....

By how many per cent is your second stage income reduced, if you have received the sum of 3 counter-points
from the other group members in stage 3?
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Appendix 3: Additional Sheet FAV Treatment

Additional information for today’s experiment

This experiment has already been run at two laboratories in Bonn (Germany) and London (UK). The following fig-
ure shows you the contribution behaviour in four selected groups from both locations.
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In these selected graphs you see how much the 4 group members contributed on average to the group project. In the
selected groups 1 and 2 the contributions are high right from the beginning. In the selected groups 3 and 4, average
contribution starts somewhat lower but rises over the course of the experiment.

Some additional numbers from the experiments in Bonn and London:
a) Inthefirst round of the two previous experiments, 58% to 74% of the contributions were between 10 and
20.
b) Inthelast round, up to 53% of the contributions were equal to 20.
¢) Players, whoseincome was reduced in stage 2, only used counter-points in stage 3 in 29% to 41% of all
possible cases.

All these graphs and numbers are meant to give you some orientation concerning the type of situation you might be
in during the experiment and what you might possibly expect from the other members of your group.
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Appendix 4: Additional Sheet UNFAV Treatment

Additional infor mation for today’s experiment

This experiment has already been run at two laboratories in Bonn (Germany) and London (UK). The following fig-
ure shows you the contribution behaviour in four selected groups from both locations.

Qopl Goup 2

T30
507

201

i

Gop3 Gowp4

61

0%

Average contribution in the group

201

mmin T

In these selected graphs you see how much the 4 group members contributed on average to the group project. In the
selected groups 1 and 2 the contributions are rather low and display a decrease over the course of the experiment. In
the selected groups 3 and 4, average contributions are low right from the beginning

Some additional numbers from the experiments in Bonn and London:
a) Inthefirst round of the two previous experiments, 37% to 55% of the contributions were between 0 and 10.
b) Inthelast round, up to 52% of the contributions were equal to 0.
¢) Players, whoseincome was reduced in stage 2, only used counter-points in stage 3 to reduce the income of
those who had given them pointsin stage 2. Every time they used counter-points they reduced the income
of those who had given them pointsin stage 2 by 18% to 25%.

All these graphs and numbers are meant to give you some orientation concerning the type of situation you might be
in during the experiment and what you might possibly expect from the other members of your group.
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Appendix 5: Belief Elicitation

As noted in the main text, subjects in the belief elicitation treatments (FAV-B, UNFAV-B,
1FAV-B, 1UNFAV-B) had to read the same instructions and answer the same control questions
as the participants in the contribution treatments (FAV, UNFAV, 1FAV, 1UNFAV). However,
once ztree started subjects were told the following on their screens:

Y ou have just read the instructions and answered the control questions. This game has already been played in other
laboratories. The participants of those experiments read the same instructions as you and answered the same control
guestions. Y ou are not going to play this game today. Instead, your task isto answer the following question:;

What do you think, how much did those previous participants contribute on average in the first round to the project?

Your guess.........

We have rounded the average down to the next whole number, i.e. the correct answer is awhole number between 0
and 20. If you guessis exactly correct, you will receive 4 Euros. If your guessiswrong, you will receive O Euros.
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