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Abstract

Carpenter and Matthews (2009) examine the cooperation norms
determining people's punishment behavior in a social-dilemma game.
Their �ndings are striking: absolute norms outperform the relative
norms commonly regarded as the determinants of punishment. Using
multiple punishment stages and self-contained episodes of interaction,
we disentangle the e�ects of retaliation and norm-related punishment.
An additional treatment provides data on the norms bystanders use in
judging punishment actions. Our results partly con�rm the �ndings
of Carpenter and Matthews: only for the punishment-related deci-
sions in the �rst iteration is the absolute norm outperformed by the
self-referential norm set by the punisher's own contribution. For the
decisions in all later iterations, as well as for bystanders' support in
all iterations, the absolute norm organizes our data best. In contrast
to the study by Carpenter and Matthews, we �nd an absolute norm of
3/4 of players' endowments to be both consistent across decisions and
relatively stable over time.
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tary cooperation
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1 Introduction

Norms (i.e., common understandings about obligatory, permitted, or forbid-
den behavior)1 in�uence our behavior in many real-world scenarios. People
entering buildings keep doors open for others, parents' �nancial support for
kindergarten initiatives is typically proportional to income � as we expect
the tax burden to be � and men take their hats o� when entering churches.
There are numerous other examples of how norms guide behavior in groups,
so that economics has devoted a substantial amount of e�ort to analyzing the
in�uence of social norms in the last decades (important contributions include,
e.g., Sugden, 1986, Sethi, 1996, or Sober & Wilson, 1998). Of particular in-
terest for the economist's study of norms is their interplay with individual
incentives. The archetype of a potential con�ict between social norms and
individual incentives is the social dilemma, where individual and collective
interests are disaligned. Norm violations and others' responses to such viola-
tions have long been debated by the experimental literature in the context of
decentralized sanctioning mechanisms. The latter have been shown to foster
and maintain voluntary cooperation (seminal work has been provided by Os-
trom et al., 1992, for common-pool resources, and Yamagishi, 1986, or Fehr
& Gächter, 2000, for public goods). This paper sets out to analyze explicitly
the norms of cooperation prevailing in situations of this kind, and system-
atically compares potential norm candidates in an experiment taylored to
this purpose. More precisely, we elicit the norms employed in sanctioning
uncooperative behavior when there are multiple sanctioning stages, and ex-
amine whether other group members who are not directly involved in the
punishment actions share the same norms for sanctioning.

When thinking about cooperation norms in social-dilemma situations,
one important distinction is that between relative and absolute norms. If a
relative norm is made use of, the standard against which a player evaluates
the behavior of others rises or drops along with the level of cooperation
within the group. In other words, the cooperation level expected from an
individual may be di�erent in a cooperative group from the level expected
in a less cooperative group. In contrast, absolute norms provide reference
points for behavior independent of the group's current level of cooperation
(for instance, there could be a norm always to cooperate fully). Relative
norms have been estimated in a number of studies. Several authors rely on
the average degree of cooperation within the group as the norm (Fehr &
Gächter, 2000, 2002, Anderson & Putterman, 2006, and Sefton et al., 2007),
while more recent studies focus on the degree of cooperation of the player

1Cf. Ostrom (2000).
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who punishes (Herrmann et al., 2008, Egas & Riedl, 2008, Sutter et al.,
2008, or Reuben & Riedl, 2009). Yet, little is known with respect to absolute
norms and with respect to the question of whether relative or absolute norms
guide cooperation and sanctions. An exception are Carpenter and Matthews
(2009) who compare the predictive power of relative and absolute norms in
explaining the sanctioning behavior. They show that by and large, absolute
norms �t the data better than relative norms.

We extend the work of Carpenter and Matthews with respect to several
important aspects. First, we are able to disentangle punishment related to
a cooperative norm from acts of retaliation by (i) employing multiple sanc-
tioning stages in conjunction with (ii) self-contained episodes of interaction
(players change their interaction partners after each encounter). These fea-
tures allow us to restrict counterpunishment actions to the individual episode
of interaction, so that it does not directly a�ect the data obtained from later
interactions. An interesting question following directly from the above is
whether a persisting cooperation norm will play a role in higher iterations
of punishment. Everyday experience tells us that the majority of situa-
tions share the feature of iterative punishment being possible. Experimental
research has shown that behavior in such sequences can di�er substantially
from the behavior typically observed in simple settings of a single sanctioning
stage (e.g., Denant-Boemont et al., 2007, Nikiforakis, 2008, and Nikiforakis
& Engelmann, 2009).

The use of multiple sanctioning stages has a further advantage. It has long
been known that a non-negligible fraction of punishment actions in social-
dilemma situations is directed at high-contributors (e.g., Fehr & Gächter, 2000,
or Cinyabuguma et al., 2006). However, to the best of our knowledge, none
of the studies conducted on the topic has answered the question of what the
motivations for such punishment are. The present paper makes a �rst step
in that direction, being able to separate between retaliation and spiteful or
competitive thinking. At the same time, we can largely rule out random
errors as another possible source of high-contributor punishment suggested
in the literature (ibd.).

On a second dimension, Carpenter and Matthews provide evidence that
subjects employ di�erent norms for the decisions of (i) whether to punish a
player or not, and (ii) how hard they want to punish that particular player.
We further explore this e�ect by explicitly disentangling both decisions: in
our setting, players �rst announce to punish a certain player (at a cost),
before deciding on the level of punishment in a second step. This will be
interesting in a number of ways. It allows us to analyze the degree of consis-
tency between the norms, both with respect to the question of whether the
two decisions are triggered by relative or absolute norms, and that of whether
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absolute norms � in case they matter � are similar across these decisions.
Finally, we provide additional insights on cooperation norms prevailing

within groups by introducing an important treatment variation. In the stan-
dard setting, norms are revealed only indirectly by those players actively
sanctioning others. However, there is a substantial number of players who
abstain from punishment actions. Still, it is not clear whether this abstention
is owed to the players' norms of cooperation not being violated, or whether
it is due to other reasons, such as an aversion to forcing others by means of
punishment, or that the costs of punishment are higher than the player's disu-
tility from the norm violation. As far as these players' cooperation norm is
concerned, the traditional setting provides little evidence. In order to elicit a
cooperation norm using data from all players, we introduce a treatment con-
dition in which, for each punishment action announced, those group members
who are neither the punisher nor the punishee with respect to that speci�c
action have to voice their (dis-)agreement with it. In order not to render the
announced (dis-)approvals of players completely arbitrary, but to create some
commitment with respect to these statements on norm-related behavior, all
players are informed about them. As such, agreements and disagreements
have no formal consequences, while they provide additional information on
norms within a group. Further details concerning the experimental design
are discussed in the follwing two sections.

Our results indicate that in line with the �ndings of Carpenter and
Matthews, absolute norms seem to organize the decisions relating to norm
violations very well. Particularly, we see that absolute norms unlike rel-
ative norms robustly predict punishment of norm violation across several
punishment stages. Moreover, the data indicate that the absolute norm re-
mains constant across various kinds of punishment decisions suggesting that
approximately 3/4 of the maximum degree of cooperation serves as the pre-
vailing cooperation norm, as long as it is not perturbed by retaliative actions.
Interestingly, we can divide punishment stages into three categories. In the
�rst stage, negative norm violation (i.e., cooperation levels of less than 3/4)
triggers the announcement of and support for a punishment action and de-
termines the severity of punishment. In the second stage, retaliation seems
to enter as another main motivation for punishment. Finally, in the third
stage, we observe a mixture of (counter-)retaliative actions and sanction en-
forcement, while the absolute cooperation norm remains at approximately
3/4 of the maximum level. The results suggest two things: there are persis-
tent absolute norms for cooperation within small groups, while in stages 2
and 3, additional motives for punishment manifest themselves.

The remaining article is organized as follows: section 2 introduces the
game and presents our research questions. Section 3 describes the experi-
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mental design. Section 4 reports the results, while section 5 discusses the
�ndings along with their implications.

2 The game and research questions

For our experimental investigation, we introduce two versions of a standard
linear public-good game implementing a voluntary contribution mechanism
with n players, n ≥ 2, and multiple punishment stages, the basic game
and the opinion game. Both games consist of an endogenous (but �nite)
number of stages. In the �rst step, each player i receives an endowment of
e > 0 monetary units and decides on her contribution xi to the public good,
with 0 ≤ xi ≤ e. Each monetary unit invested in the public-good has a
marginal rate of per-capita return α, with 1/n < α < 1.

In the second step, each player is informed about the individual contribu-
tions to the public-good and the interim payo� which equals

π̂i = e− xi + α
n∑

j=1

xj. (1)

Furthermore, each player i announces whether and to which of the other
players she wishes to assign punishment points. Punishment points pi→j

reduce the payo� of player j according to the details described below. Filing
an announcement ai→j, ai→j ∈ {0, 1}, incurs a cost of fa > 0 for i.2

In step three, the announcements are made public knowledge, and in our
opinion condition, the players being neither the punisher nor the target of
an announcement ai→j, i.e., all players k s.t. k /∈ {i, j}, may voice their
opinion about the announcement. Opinions only take on one of two values,
consent or dissent, and do not have any formal consequences for player i's
action space and payo�s. Notice that without the previous announcement
ai→j, player i is not allowed to assign punishment points to j under either
treatment condition. In the basic condition, players are informed about all
announcements, but cannot express their consent or dissent.

After players have voiced their opinions (if applicable), all players are
informed about the number and the identity numbers of supporters in the
fourth step. In this step, each player i simultaneously decides on the (inte-
ger) number of punishment points pi→j she assigns at her private cost c(pi→j),
where pi→j ∈ [0, pmax]. The punishment technology is such that each punish-
ment point reduces the interim payo� of the punished player by ten percent,

2This procedure is designed to keep experimental subjects from announcing punishment
actions �just in case� against every other subject.
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and therefore, we have a natural limit for punishment points, pmax = 10.3

Therefore, the payo� equals

πi = π̂i ×max
{

0, (1− 0.1
∑
j 6=i

pj→i)
}
−

∑
j 6=i

c(pi→j)− Fa, (2)

where Fa denotes the total number of announcements made by i times fa and
the cost function c : {0, 1, 2, ..., 10} 7→ IR is a strictly-monotone increasing
function with c(0) = 0. All players are informed about the resulting payo�s.

If there has been at least one announcement to assign punishment points
in step two, additional stages of steps 2 to 4 follow: we allow all players to
make new announcements (each incurring costs of fa). To avoid potential de-
mand e�ects in the experiment, we do not impose a restriction of punishment
opportunities to those who have been punished in the prior stage as, e.g., in
the design of Nikiforakis (2008). Again, in the opinion condition, players
not directly a�ected by an announcement of player i against j simultaneously
voice their opinion on the new announcements. New announcements allow
players to increase the number of punishment points, even for players who
have not been punished before.4 All players are informed about the resulting
payo�s. We repeatedly allow for new announcements and increases in pun-
ishment points until no player makes a further announcement to punish.5

Notice that players can only apply for and execute further punishment if this
does not cause their own current payo� πi to become negative. Therefore, the
number of iterations is �nite and restricted at the most to

∑
i π̂i/fa. Finally,

players are informed about the payo�s and the game ends.
Since subjects play the game repeatedly over a �nite number of rounds

with changing anonymous interaction partners, the equilibrium of the game
in both treatment conditions is rather obvious in light of standard theory
according to which any player will only be concerned with his own monetary
payo�. On the equilibrium path of the unique subgame-perfect equilibrium,
nothing changes compared to the standard public-good game. If a player
deviates making an announcement, other players are indi�erent between en-
dorsing and dissenting from the announced action. Whether it is endorsed
or not, the player making the announcement does not have any incentive
to carry out the punishment, as this is costly to her. Anticipating this, no

3We adopt the punishment mechanism already used by Fehr and Gächter (2000) and
Nikiforakis (2008).

4Individual punishment costs are calculated according to the sum of points assigned
per player, so that rationing the distribution of points across stages does not decrease
costs.

5This procedure is similar to the one used by Nikiforakis and Engelmann (2009) in
their multiple-stage treatments.
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player will contribute to the public-good, since it is by ∂π̂i/∂xi = −1+α < 0
a dominant strategy not to do so.

Thus, one can interpret contributions as voluntary cooperation rates. In
experiments, players often cooperate. Without developing a theoretic model
of positive reciprocity here (see, e.g., Falk & Fischbacher, 2006), in light
of the broad experimental evidence on voluntary public-good games (e.g.,
Isaac et al., 1985, or the recent surveys by Zelmer, 2003, or Gächter & Her-
rmann, 2009), we expect players to contribute to the public-good. Further-
more, as shown by Ostrom et al. (1992), Fehr and Gächter (2000), and many
others, players are willing to sacri�ce own payo� in order to punish others.

In this respect, one has to distinguish between prosocial punishment and
antisocial punishment. The literature on public-good games refers to proso-
cial punishment if the punished player contributes to the public-good less
than the norm (e.g., Herrmann et al., 2008). Thus, a norm is a(n implic-
itly agreed upon) reference value, or contribution target, the deviation from
which is deemed inappropriate by the group of interacting players, and there-
fore leads to deviating players being sanctioned. This sanctioning is referred
to as prosocial if it can be interpreted as the attempt to reduce free-riding.
In contrast, if the player contributes more than the norm, punishing this
player is characterized as being antisocial.6 Potential explanations for anti-
social punishment are, for example, a taste for conformity, revenge, or simply
spite.

Despite its importance for human interactions, there is very little evidence
concerning the nature of the norms that trigger both prosocial and antisocial
punishment. More precisely, there is still some uncertainty about the appro-
priate reference value to employ when modeling behavior in social-dilemma
situations with punishment opportunities. Our study attempts to provide an
important empirical step in this respect, contributing to our understanding
of sanctioning behavior in public-good games. Thereby, we hope to provide
a starting point for future models of norm-related behavior in the broader
�eld of social dilemmas.

When thinking of social norms, a number of questions arises that will
be subsequently examined in this article. Carpenter and Matthews (2009)
as the only study comparing di�erent norm candidates for prosocial punish-
ment, provide evidence in favor of absolute norms. Notice, however, that
this result is obtained in a setting where groups remained constant for the
entire duration of the experiment. Thus, one can consider our framework as
a robustness check for changing group compositions addressing the question

6Others call this form of punishment �perverse�, e.g., Cinyabuguma et al. (2006).
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RQ 1. Do absolute contribution norms organize the decisions on whether to
announce punishment, to agree to punishment, and how harshly to punish a
player better than relative contribution norms?

Our second research question is concerned with the nature of the norm:
does it act only in one direction, explaining punishment of those who un-
derprovide with respect to the norm, or does it also explain punishment of
those who deviate positively from the norm? By examining this question,
we are able to learn something about the motivation for antisocial punish-
ment. In a post-experimental questionnaire, Fehr and Gächter (2000) asked
subjects about the reasons for punishing high-contributors. The answers
fall into �ve categories: (i) random errors; (ii) the contribution level of the
high-contributor is still not high enough; (iii) to increase one's relative payo�
advantage; (iv) anticipatory revenge against those who might sanction the
antisocially punishing player in the current round; and (v) revenge against
those who might have sanctioned the player in the previous round (even
though, in Fehr and Gächter's case, these could not be identi�ed). In our de-
sign, while not impossible, random errors are rather unlikely, as players have
to make two random mistakes in a row to exert unwanted punishment: they
can always assign 0 points after an announcement.7 The second category
would simply mean that the norm is mis-speci�ed. If this was indeed the
case, it would show up in our absolute-norm model as a high absolute norm.
Finally, categories (iii)-(v) concern the distinction between point assigne-
ments out of revenge, or retaliation, and antisocial punishment not triggered
by received punishment points, be it out of spite or competitive thinking. By
means of our design, we are able to address this distinction. Therefore, to
recapitulate, our second research question is

RQ 2. Does antisocial punishment � as opposed to retaliation (i.e., pun-
ishment triggered by received points) � signi�cantly contribute to explaining
decisions on whether to announce punishment and to punish a player? Are
there di�erences over punishment stages?

Finally, let us discuss the new aspect of our experiment, the elicitation of
bystanders' norms of cooperation applied in evaluating others' punishment
actions. As described above, we opt to disclose these evaluations publicly,
so as not to render them meaningless in the eyes of our subjects. How-
ever, the public announcement of others' (dis)agreement may change behav-
ior. Masclet et al. (2003) report a positive e�ect of (nonmonetary) social

7Such errors are rare: in basic, the fraction of 0-choices after an announcement is
3%, while it is 16% in opinion; in the latter, however, the number is largely driven by
occasions in which neither player allowed to voice her opinion favored punishment.
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(dis)approval on cooperation in public-good games.8 One reading of this re-
sult is that public social assessment of behavior leads to an increase in the
degree to which players identify with their group, which in turn may foster
cooperation. However, this e�ect should be much less pronounced � if present
at all � in our setting where groups' composition changes after each round.
Moreover, in the experiment conducted by Masclet et al., players' voicing of
(dis-)approval was an intentional and directed message, rather than a rou-
tinely elicited information. Finally, Noussair and Tucker (2007) have shown
the e�ect of social approval to rapidly diminish over the course of the experi-
ment. Hence, whether the display of information on others' evaluations about
one's punishment endeavours has any e�ect on behavior is rather doubtful.
A more interesting question is whether players employ di�erent norms when
they are in the role of the punisher than when they only act as `impartial ob-
servers'. We therefore set out to answer our �nal research question, focusing
on the relationship between player roles and cooperation norms:

RQ 3. Are the norm for social approval and the corresponding norms for
announcements and punishment identical?

3 Experimental design

We parameterized our model as follows: let there be n = 4 players each
endowed with e = 20 experimental currency units. We choose α = 0.4 and
announcement costs equal fa = 1. Finally, for the individual punishment
costs, we adopt the cost function used in Fehr and Gächter (2000) and Niki-
forakis (2008). The costs for player i punishing player j are given by the
convex sequence for increasing pi→j shown in Table 1.

For recruitment, we use the software package ORSEE (Greiner, 2004),
the experimental software is written using z-tree (Fischbacher, 2007); experi-
ments are run at the University of Bonn Experimental Economics Laboratory
(BonnEconLab). On the day, subjects are welcomed and asked to draw lots,
in order to assign each of them to a cabin. They are asked to move to
their cubicle straight away. Once all subjects are seated, the instructions
are handed to them in written form before being read aloud by the experi-
menter.9 Subjects are given the opportunity to ask any questions concerning

8Rege and Telle (2004) come to the same conclusion after conducting a treatment
in which they remove players' anonymity altogether. There are interesting variations
of public-good games with voting on (non-)enforced absolute cooperation norms (e.g.,
Walker et al., 2000, Markgreiter et al., 2004, Kroll et al., 2007) and voting on providing
or refunding the public-good (Fischer & Nicklisch, 2007).

9At the beginning of the experiment, subjects are informed that an unspeci�ed and
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Table 1: Individual punishment costs

pi→j 0 1 2 3 4 5 6 7 8 9 10
c(pi→j) 0 1 2 4 6 9 12 16 20 25 30

the game privately. After questions have been answered individually, sub-
jects are handed a questionnaire to test their understanding of the rules.10

Questionnaires are corrected individually, while wrong answers are explained
privately.

Subjects play ten repetitions (rounds) of the game. To prevent the pos-
sibility of forming an individual reputation, every player receives an identi-
�cation number between 1 and 4 at the beginning of each repetition, which
she retains for the duration of the round, but which changes randomly in the
next one. Furthermore, in order to prevent the emergence of group-speci�c
cooperation norms and to test whether there is a �global� norm for contri-
butions to the public-good, we randomly form groups anew at the beginning
of each round out of a pool of 12 subjects (`stranger matching'), while the
group composition remains constant within each round.

Altogether, 144 subjects, mostly students majoring in various �elds par-
ticipated in the experiment. Mean age was 24.3 years (standard deviation 6.7
years), 43 percent were females. Each subject participated only once in the
experiment. Overall, our data set consists of twelve independent groups of
twelve subjects each yielding six independent observations for each treatment
condition. Subjects were paid according to the sum of accumulated payo�s
gained within the ten repetitions. The experimental currency was converted
into Euros and paid o� individually to ensure players' anonymity. Each ses-
sion lasted for approximately 120 minutes, subjects earned on average 18.20
Euros (standard deviation 9.16 Euros, including a 4 Euros show-up fee).

unrelated second part will follow the public good experiment. This second part consists
of an unincentivized questionnaire concerning socio-demographic background information
of participants.

10For a translated version of the instructions and the questionnaire, see Appendices A
and B.
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4 Results

4.1 Data overview

In Figure 1, we depict round-wise payo�s, contributions, and punishment
aggregated over all matching groups for each treatment. Even though contri-
butions start out slightly higher in opinion (12.9 vs 10.1; contribution levels
in the �rst, second, and third round are di�erent at a level of p = 0.0782,
p = 0.1093, and p = 0.1495, respectively), this di�erence wears away very
quickly. In line with the �ndings of Noussair and Tucker (2007), we do not
�nd any di�erence in later rounds, nor in the overall contribution level.11 In
the �nal round, we observe average contributions of half the endowment in
both treatments. Furthermore, we do not �nd any signi�cant di�erences for
aggregate punishment nor e�ciency levels as measured by average payo�s.
In both treatments, average payo�s start just above the Nash-equilibrium
benchmark of 20 experimental currency units and oscillate around a value
of 24.5 units towards the end. Average punishment points assigned, on the
other hand, fall from 1.2 in the �rst round to approximately 0.3, in the �nal
two, for both treatments. The average number of punishment iterations is
only insigni�cantly higher in opinion (1.92 vs 1.72 in basic, p = 0.8095).12

Finally, we do not �nd any signi�cant di�erences in punishment levels when
testing each iteration individually, either.

Looking at the decision of whether to punish or not, we �nd that overall,
about 6% of all possible announcements are made (5.7% in basic, 6.2% in
opinion). The time trend mirrors that of punishment in general: whereas in
the �rst round, 8.7% (7.8%) in basic (opinion) of the potential announce-
ments are made, the corresponding �gures for the �nal round are 3.7% for
both treatments. Again, the reported treatment di�erences are far from
being signi�cant.13 On the iterations dimension, we �nd the highest an-
nouncement rate on the �rst punishment stage (7.2%), followed by the the
third and second iterations with 5.3% and 4.1%, respectively.14

Drawing on the lack of signi�cant treatment di�erences in the above, we
are con�dent that our treatment variation does not alter the game substan-

11The corresponding values are p = 0.2002 for the �fth round, p > 0.4 for all remaining
rounds, and p = 0.6991, for the overall contribution level. Unless otherwise indicated, all
(within-)treatment comparisons are done by two-tailed Mann-Whitney U-tests (Wilcoxon
signed-rank tests) on the basis of matching-group averages.

12This di�erence is reversed for medians, with medians of 2 in basic vs 1 in opinion.
13The corresponding p-values are p = 0.9372, p = 0.6291, and p = 0.6171, for the overall

announcement level and the �rst- and �nal-round levels, respectively.
14In the fourth iteration, we observe a rate of 4.3%, and for the pooled remaining

iterations, the �gure is 5.1%.
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Figure 1: Average payo�s, contributions (both: left axis), and punishment
(right axis) over time.

tially.15 Therefore, we will pool the data from both treatments in our ensuing
analysis of contribution norms. The �ndings from our regressions reported
below � namely the non-signi�cance of our treatment dummies � corrobo-
rate this claim. We take this as an indication that we can interpret the
norms elicited from non-punishers through their endorsement or dissent in
the same way as those elicited from the punishers by observing their actions
irrespective of whether other players are allowed to voice their opinion.

4.2 Contribution norms

To identify the determinants of players' behavior in our public-good game, we
will compare the in�uence of two relative and 21 absolute norms for all three
punishment-related decisions of our experiment: the decision to announce
punishment, the `opinion decision', and the actual punishment decision. For
each iteration, we will estimate coe�cients and absolute norms separately,
so that we can identify whether the estimated cooperation norms are stable
across iterations. Notice that the number of instances of ongoing iterations

15Furthermore, the results are very similar to those reported by Nikiforakis and Engel-
mann (2009) for their �escalation� treatment.
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beyond the third decreases rapidly, so that, in order to rely on a su�cient
number of observations, we have to restrict our analysis to the �rst three
iterations of each round.

For the analysis of announcements as well as of the opinions elicited we
apply a probit regression with individual error clusters. Thus, we estimate
the vector β for the basic econometric models

probit−1(Prob(at,m
i→j = 1)) = x′β + ςi + ut,m , (3)

and

probit−1(Prob(vt,m
k:i→j = 1)) = x′β + ςk + ut,m , (4)

where Prob(at,m
i→j = 1) (Prob(vt,m

k:i→j = 1)) stands for the latent probability
that i announces to punish j in round t and iteration m (that k endorses
i's announcement to punish j in round t and iteration m), x for the matrix
of regressors, β for the vector of coe�cients, ςi for a vector of (unobserved)
individual error clusters, and ut,m for a vector of uncorrelated errors.

For the analysis of punishment decisions, we apply a tobit regression with
individual error clusters. Thus, for the basic econometric model

p̂t,m
i→j = x′β + ςi + ut,m ,

and

pt,m
i→j =


10 if p̂t,m

i→j > 10,

p̂t,m
i→j if 0 < p̂t,m

i→j ≤ 10,

0 if p̂t,m
i→j ≤ 0,

(5)

we estimate the vector β, where p̂t,m
i→j stands for the latent number of punish-

ment points i assigns to j in round t and iteration m, and pt,m
i→j is restricted

to the interval [0, 10].
In our quest to identify the norm governing punishment, we compare

four models each for the announcement decision, the voiced opinions, and
the punishment decision. The �rst model contains neither an absolute nor a
relative norm, but only the control variables (see below), allowing us to assess
the importance of either norm for punishment by comparison to the �rst
model. The second and third models test the importance of di�erent relative
norms. In the second model, we focus on a group's average contribution.
For this purpose, let us de�ne two distance measures. The �rst, denoted by
r−? , is the absolute di�erence between the contribution of the player to be
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punished, j, in round t and the average contribution in the group, xt, if the
former is smaller than the latter, and zero, otherwise:

r−? := |min{xt
j − xt, 0}|. (6)

This variable decreases in the punishee's contribution as long as this contri-
bution is below the group average. A signi�cant positive e�ect of r−? would
indicate that prosocial punishment is guided by this �rst relative norm. The
second variable, denoted by r+

? , re�ects positive deviations from the group
average and measures the distance between the contribution of player j and
the average contribution in the group in round t if the contribution is larger
than the average, while the variable is zero otherwise:

r+
? := max{xt

j − xt, 0}. (7)

If there is antisocial punishment determined by the �rst relative norm, we
would expect to �nd a signi�cant positive e�ect of r+

? .
The third model tests the importance of another relative norm, the abso-

lute distance between the contribution of player j and the contribution of the
punishing player i in round t. For this purpose, let us de�ne two measures
r−?? and r

+
??, as

r−?? := |min{xt
j − xt

i, 0}|, and
r+
?? := max{xt

j − xt
i, 0}.

(8)

Notice that we retain the reference point of the punisher contribution (xt
i

in equation (8)) in the regressions on voiced opinions, even though it is the
bystander taking the decision, so that there could potentially be a change in
the reference point. However, a model taking the bystander's contribution as
a reference point (not reported here) is clearly outperformed by the reported
model 3 on all iterations. A signi�cant positive e�ect of r−?? would indicate
that prosocial punishment is guided by the second relative norm, while a
signi�cant positive e�ect of r+

?? would indicate that antisocial punishment is
guided by the second relative norm.

Analogously, the fourth model tests the importance of absolute norms.
As in Carpenter and Matthews (2009), we do not allow the absolute norm
to change over time in order to increase our ability to distinguish between
the absolute and the relative norms. Two regressors measure the absolute
distance between the contribution of player j in round t and an integer num-
ber y, y ∈ [0, 20], de�ned in analogy to the variables measuring the relative
norms above:

a− := |min{xt
j − y, 0}|, and

a+ := max{xt
j − y, 0}.

(9)
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We expect to �nd a signi�cantly positive e�ect for the �rst (second) vari-
able, if there is prosocial (antisocial) punishment that is governed by the
absolute norm. Based on a grid search over all possible contribution choices,
we select and report that absolute norm �tting the data best according to
the log likelihood. This grid search is conducted for each decision and each
iteration separately, so that we allow absolute norms to di�er. However,
assuming that there is an absolute standard guiding behavior, we should
observe a consistent y over the di�erent decisions and iterations.

Along with the in�uence of relative and absolute norms, we control for a
number of other regressors that may in�uence the decisions. For the analysis
of the decisions on whether to announce punishment, and of how strongly to
punish, those variables include the contribution of the player who punishes
(xt

i) and the sum of contributions of the two players not involved (X t
k) from

that particular round. We expect to �nd positive e�ects for both as non-
cooperators are typically prosocially punished by players who contribute a
substantial amount to the public-good (see, e.g., Cinyabuguma et al., 2006),
while free-riders may be more likely to be punished in cooperative groups for
reasons of conformity. For potential temporal in�uences (e.g., learning over
the course of the experiment) we test by adding the variable round. More-
over, the dummy variable opinion marks those decisions from the opinion
treatment. Additionally, for punishment decisions, we also include the vari-
able sumt

v which counts the number of other players in favor of the punish-
ment action in the opinion treatment, and which is zero for all observations
from the basic treatment. Therefore, for punishment points, a negative (pos-
itive) e�ect of opinion indicates that there are less (more) points assigned
in opinion than in basic if none of the players agrees with the punishment
action in the former. However, a negative (positive) e�ect of sumt

v indicates
that in opinion, less (more) points are assigned if more of the others consent.

For the analysis of elicited opinions, we have to consider that all observa-
tions come from the opinion treatment (thus, there is no treatment variable
in this regression), and that decisions are made by one of the `third par-
ties'. Therefore, instead of the sum of contribution of the two players not
involved, a regressor for the contribution of the player voicing her opinion
(xt

k) is included. Here, similar to the argument that players contributing
larger amounts to the public-good are more likely to punish, we expect to
�nd a positive e�ect of the bystander's own contributions on the endorsement
of punishment announcements.

Finally, for the regressions on decisions made in the second (third) iter-
ation, we test for the potential e�ect of retaliation by means of the variable
pt,1

j→i (p
t,2
j→i) which measures the number of punishment points player i re-

ceives from j in the �rst (second) iteration. This variable � in conjunction
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with the term for positive deviations from the norm � allows us to answer
our research question RQ 2: if punishment of high-contributors is guided
by retaliation only, we should see signi�cant e�ects of pt,m

j→i and no positive
e�ect of a+, r+

? , or r
+
??, respectively. If, however, there is antisocial behavior

unrelated to revenge as a motive, the latter variables' coe�cients should be
signi�cantly di�erent from zero. For pt,m

j→i we expect this to be the case, as
according to the �ndings of Nikiforakis (2008), including a second punish-
ment stage in a public-good game may trigger severe retaliation. In order
to analyze di�erences in retaliation across the two treatments, we include
the interaction e�ect pt,1

j→i × opinion (pt,2
j→i × opinion) in our regressions on

announcements and on punishment points.
Results for the estimations of mean marginal e�ects on announcements

are reported in Table 2. In all regressions, an absolute term is included,
which, however, is not reported. We compare between the nested models
(model 1 versus model 2, 3, and 4, respectively) on the basis of the Wald-
chi2-test. Given models 2, 3, and 4 have the same number of regressors, we
choose between them by simple likelihood comparisons. Asterisks indicate
signi�cance levels.16

The results for the �rst iteration indicate that the probability to announce
the punishment of another player increases in the punisher's contribution to
the public-good. This holds true even for the third model, although the
argument is a little more complex: in this model, we test for the in�uence
of the distance between the punisher's and the punishee's contribution. For
that reason, the coe�cient for the punisher's contribution xt

i measures the
in�uence of the level of both the punisher's and the punishee's contributions
for a given distance. On the other hand, for a given punishee contribution,
an increase in the announcing player's contribution leads to a higher distance
r−??, and thus, a higher probability of announcement, as stated above. For
three of our models, we also �nd a signi�cant (positive) e�ect of increasing
contributions of the players being neither the punisher nor the target of the
punishment action. Finally, the likelihood of an announcement decreases in
the course of the experiment.

With respect to our research question RQ 1 concerning the norms of
contribution in the game, we �nd that in the �rst iteration, the relative
norm r−?? outperforms the absolute norm in contrast to previous �ndings by
Carpenter and Matthews (2009). Particularly, it seems that players measure
others' cooperation levels against the standard set by their own contribution.

16∗∗∗ indicates signi�cance at a p < 0.01 level, ∗∗ at a p < 0.05 level and ∗ at a p < 0.1
level. Asterisks attached to log-likelihood values indicate the signi�cance level of the
Wald-chi2-test comparing model 1 and the respective model.
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Table 2: Mean marginal e�ects for announcements16

iteration model 1 model 2 model 3 model 4

one xt
i 0.006∗∗∗ 0.003∗∗∗ −0.002∗∗ 0.006∗∗∗

Xt
k 0.001∗∗∗ −0.0003 0.003∗∗∗ 0.003∗∗∗

round −0.002∗∗∗ 0.001∗∗∗ −0.001∗∗ −0.001∗∗∗

opinion −0.012 −0.005 −0.006 −0.003
r−? /r

−
??/a

− 0.015∗∗∗ 0.011∗∗∗ 0.009∗∗∗

r+
? /r

+
??/a

+ −0.003 −0.002 −0.003
best absolute norm 15

log likelihood −1027.5 −811.5∗∗∗ −798.1∗∗∗ −819.3∗∗∗

two xt
i 0.001 0.0004 −0.0003 0.008∗

Xt
k 0.0003 0.0001 0.0005 0.005∗

round −0.001∗∗∗ −0.001∗∗∗ −0.0006∗∗∗ −0.001∗∗∗

opinion −0.007 −0.009 0.009 0.009
pt,1

j→i 0.015∗∗∗ 0.016∗∗∗ 0.016∗∗∗ 0.016∗∗∗

pt,1
j→i × opinion −0.003 −0.004 −0.004 −0.004
r−? /r

−
??/a

− 0.002∗∗ 0.002∗∗∗ 0.003∗∗∗

r+
? /r

+
??/a

+ −0.001 −0.0005 0.0002
best absolute norm 10

log likelihood −386.1 −377.0∗∗ −373.9∗∗ −372.5∗∗∗

three xt
i 0.0001 0.0002 0.0002 0.0001

Xt
k 0.001∗∗ 0.001∗∗∗ 0.001∗∗ 0.001∗∗

round 0.0003 0.0003 0.0003 0.0003∗

opinion 0.007 0.007 0.007 0.006
pt,2

j→i 0.012∗∗ 0.011∗∗ 0.012∗∗ 0.011∗∗

pt,2
j→i × opinion −0.005 −0.004 −0.004 −0.005
r−? /r

−
??/a

− 0.0002 −0.0002 0.001∗∗

r+
? /r

+
??/a

+ 0.001 0.00002 0.003∗∗∗

best absolute norm 16
log likelihood −169.6 −169.2 −169.5 −164.5∗
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Still, both the r−? norm and an absolute norm of 3/4 of the endowment also
indicate the signi�cant in�uence of a social norm in prosocial punishment
behavior, although less accurately so.

Contrary to our �rst-iteration �ndings, the results for the second and third
iterations favor the absolute norm. For the second, the average-referential
norm r−? is clearly outperformed by the self-referential norm r−?? and an ab-
solute norm of 1/2 of the endowment, which does even better. While the
e�ects found in iteration one largely carry over to the second iteration, albeit
in a less pronounced manner, retaliation kicks in strongly, as evidenced by
the positive e�ect of �rst-round punishment pt,1

j→i on the announcement prob-
ability. At the same time, the terms for positive deviations from the norm
remain insigni�cant and negative. Thus, answering RQ 2 for the second
iteration, we do not �nd evidence for motivations for antisocial punishment
other than retaliation. The substantial drop in the absolute norm, on the
other hand, re�ects another e�ect: players making good for punishment ac-
tions not carried out in the �rst iteration, to ensure the very-low-contributors
do not get away without a signi�cant penalty.

For the third iteration, none of the relative norms contributes to explain-
ing subject behavior, while an absolute norm of approximately 3/4 of the
endowment does. Furthermore, we observe a signi�cant positive e�ect of up-
ward deviations from the absolute norm. This can be seen as an indication
that, in the third iteration, spiteful or competitive thinking �nds its way
into the game, giving rise to antisocial punishment. Yet, we cannot exclude
the possibility that a di�erent motivation that has not been looked at so far
is driving the �nding: sanction enforcement, in the sense of punishment of
those who fail to punish norm-violators in the �rst place (cf., e.g., Henrich
and Boyd, 2001, for an evolutionary model of cooperation through sanction
enforcement). There is an indication that this may actually be a better expla-
nation for our data: there is no inherent need for a spiteful or competitively
thinking person to wait before reducing others' income, while for sanction
enforcement, the enforcer has to wait for at least one iteration. Interpret-
ing the results in this way, we observe a mix of three di�erent motivations
for sanctions: high-contributors lashing back at retaliating low-contributors,
low-contributors retaliating against second-iteration punishment after endur-
ing sanctions in iteration one, and high-contributors punishing other high-
contributors for not taking part in the sanctioning of low-contributors. The
signi�cant positive e�ect of upward deviations from the absolute norm of 16
seems to suggest that sanction enforcers hold their peers (in contributions)
to higher moral standards, the more these had been cooperating. Surpris-
ingly, there is a signi�cant positive e�ect of round in iteration 3, suggesting
that arguments tend to become more intense over time. In other words, it is
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Table 3: Mean marginal e�ects for opinions16

iteration regressor model 1 model 2 model 3 model 4

one xt
i 0.004∗∗∗ 0.001∗∗ −0.0004 0.002∗∗∗

xt
k 0.002∗∗∗ 0.0003 0.001∗∗∗ 0.001∗∗∗

round −0.001∗∗ −0.0002 −0.0001 −0.0002
r−? /r

−
??/a

− 0.006∗∗∗ 0.002∗∗∗ 0.004∗∗∗

r+
? /r

+
??/a

+ −0.003 −0.0005 −0.002
best absolute norm 15

log likelihood −690.3 −511.2∗∗∗ −628.6∗∗∗ −509.3∗∗∗

two xt
i 0.0003 0.0002 −0.0003 0.0004

xt
k 0.0003 0.0002 0.0004 0.0004

round −0.0001 −0.001 −0.0001 −0.0001
pt,1

j→i 0.005∗∗ 0.005∗∗ 0.004∗∗ 0.005∗∗

r−? /r
−
??/a

− 0.001 0.001∗∗∗ 0.017
r+
? /r

+
??/a

+ −0.0004 0.0001 −0.0003
best absolute norm 1

log likelihood −212.4 −209.8∗ −208.5∗∗∗ −208.3∗∗

three xt
i 0.0003 0.0002 0.0001 0.0003

xt
k 0.001 0.001 0.001∗ 0.001∗

round 0.0003 0.0003 0.0003 0.0003
pt,2

j→i 0.006∗∗∗ 0.005∗∗∗ 0.005∗∗∗ 0.004∗∗∗

r−? /r
−
??/a

− 0.001 0.0003 0.001∗∗

r+
? /r

+
??/a

+ −0.0003 −0.0001 0.002∗∗

best absolute norm 15
log likelihood −134.3 −132.3 −128.6 −128.3∗∗∗

less likely that arguments are started in later rounds of the experiment, as
evidenced by the decrease in �rst-iteration announcements. Yet, if they are,
they tend to last longer the more rounds have already passed.

Let us now turn to our research question RQ 3, asking whether those not
directly a�ected by a punishment action employ the same contribution norms
as punishers themselves when evaluating an announcement. An interesting
result to be seen from Table 3 is that for explaining players' opinions about
others' announcements, the absolute norm performs best on all three itera-
tions. More speci�cally, the relative norm performing best on punishment
actions in iteration one, the punisher's contribution, does poorly in explain-
ing approval in the same iteration, even though it gives the absolute norm
a hard race in iterations two and three. This suggests that bystanders tend
to evaluate (�rst-iteration) prosocial punishment actions against absolute
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standards rather than the adequacy of a relative norm.
The fact that the role of norms in higher iterations is rather limited

seems to be owed to the fact that prosocial punishment loses its predomi-
nance: when subjects judge retaliative actions, they seem to be guided by
the severity of punishment the retaliator has had to endure rather than by
contribution levels (cf. the line determined by pt,1

j→i in Table 3). In other
words, bystanders tend to �nd it acceptable that victims of unduely harsh
sanctions `defend' themselves. Correspondingly, it is only in iteration 1 that
we �nd that a punisher will meet stronger endorsement the higher her own
cooperation level is, and the more the punishee's contribution falls short of
the 3/4 benchmark, where the second e�ect is about twice as strong. Taking
these facts together, this suggests that players are very e�ective in singling
out the motivations of di�erent punishment actions.

What is notable with respect to RQ 3 is that in iterations one and
three, the absolute norm estimated is essentially the same 3/4 of players'
endowment we already found for announcements on these iterations. Only for
the second iteration do we �nd a norm di�ering quite dramatically from that
found for punishment announcements. While positive deviations from the
absolute norm of 1 do not signi�cantly contribute to explaining endorsements,
there is a relatively large increase in agreement if the player to be punished
free-rode completely. Given the absolute norm selects complete free-riding
to have a di�erential (yet insigni�cant) e�ect, it seems that a sanctioned
player's complete uncooperativeness mitigates bystanders' compassion.

Turning to the punishment decisions, we �nd similar results to the ones
for announcements. This also holds with respect to our research questions
RQ 1 and RQ 2. As can be seen from Table 4, there is no indication of
antisocial punishment that has not been triggered by received points, but
strong evidence for retaliation. In the �rst iteration, the relative norm r−??

outperforms the average-referential norm r−? , as well as the absolute norm
that is, once again, estimated to be 3/4 of the endowment. In iterations 2 and
3, the absolute norm performs better. Notice further that the absolute norms
performing best in predicting the level of punishment points assigned are
exactly the same as those estimated in our announcements analysis across all
iterations. Thus, although estimated separately, both decisions seem to rely
on the same norm of approximately 3/4 of the endowment (unless the norm
is confounded by retarded sanctions as it commonly happens in iteration 2).

Similar to what has been said for the norms, our results are similar to
those for the announcement decision in all iterations also with respect to
the in�uence of other variables. Additionally, approval of an action has a
signi�cant in�uence on the points assigned across iterations, as evidenced
by the signi�cant e�ect of sumt

v (i.e., the number of players in favor of the
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Table 4: Mean marginal e�ects for punishment16

iteration model 1 model 2 model 3 model 4

one xt
i 0.136∗∗∗ 0.084∗∗∗ −0.078∗∗ 0.175∗∗∗

Xt
k 0.045∗∗∗ 0.005 0.089∗∗∗ 0.097∗∗∗

round −0.057∗∗ −0.032 −0.029 −0.035∗

sumt
v 5.036∗∗∗ 3.270∗∗∗ 3.216∗∗∗ 3.348∗∗∗

opinion −2.760∗∗∗ −1.996∗∗∗ −2.031∗∗∗ −1.994∗∗∗

r−? /r
−
??/a

− 0.434∗∗∗ 0.337∗∗∗ 0.308∗∗∗

r+
? /r

+
??/a

+ −0.097 −0.067 −0.079
best absolute norm 15

log likelihood −1220.3 −1107.8∗∗∗ −1100.2∗∗∗ −1111.1∗∗∗

two xt
i 0.084∗∗ 0.055 −0.018 0.098∗∗

Xt
k 0.034 0.015 0.058 0.064

round −0.082∗∗ −0.075∗ −0.072∗ −0.076∗

sumt
v 6.119∗∗∗ 5.711∗∗∗ 5.637∗∗∗ 5.696∗∗∗

opinion 0.416 0.416 0.633 0.703
pt,1

j→i 1.777∗∗∗ 1.977∗∗∗ 1.815∗∗∗ 2.019∗∗∗

pt,1
j→i × opinion −0.536 −0.640 −0.611 −0.693
r−? /r

−
??/a

− 0.243∗∗ 0.209∗∗∗ 0.368∗∗∗

r+
? /r

+
??/a

+ −0.095 −0.015 0.042
best absolute norm 10

log likelihood −480.2 −473.8∗ −472.4∗∗ −469.9∗∗∗

three xt
i −0.021 −0.015 0.020 −0.028

Xt
k 0.077∗∗∗ 0.081∗∗∗ 0.066∗∗ 0.069∗∗∗

round 0.100∗∗∗ 0.100∗∗∗ 0.101∗∗∗ 0.107∗∗∗

sumt
v 4.197∗∗∗ 4.346∗∗∗ 4.314∗∗∗ 4.205∗∗∗

opinion −2.140∗∗∗ −2.217∗∗∗ −2.231∗∗∗ −2.278∗∗∗

pt,2
j→i −3.705∗∗∗ −3.641∗∗∗ −3.642∗∗∗ −3.710∗∗∗

pt,2
j→i × opinion 4.319∗∗∗ 4.272∗∗∗ 4.295∗∗∗ 4.372∗∗∗

r−? /r
−
??/a

− −0.122 −0.068 −0.005
r+
? /r

+
??/a

+ 0.010 0.038 0.224
best absolute norm 16

log likelihood −343.6 −341.9 −342.2 −341.3
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punishment action in opinion). If there is no approval, the number of pun-
ishment points decreases signi�cantly on iteration one and three, shown by
the negative marginal e�ect of opinion, while it does not have an in�uence
on the second iteration. In our interpretation of second-iteration punishment
behavior, this corresponds to the substantial amount of retaliative punish-
ment. The authors of such punishment actions may be assumed to factor
in the disapproval by society implicitly, announcing only those actions they
would carry out irrespective of social approval. On the other hand, the num-
ber of points increases substantially if at least one player approves of the
punishment action.

Remarkably, there is one result for punishment that does not seem to �t
into the broader picture painted so far: on the third iteration, the number
of punishment points assigned decreases in the number of punishment points
received from the punishee on iteration 2, an e�ect that is nulli�ed or even re-
verted by the presence of an `opinion poll'. What this seems to suggest is that
retaliation tends to calm down in iteration 3 in basic as indicated by the sig-
ni�cant negative marginal e�ect of pt,2

j→i, while the interaction of this variable
with the dummy opinion suggests that punishment and counter-punishment
sequences continue in opinion. In other words, the public feedback on social
approval seems to entrench opposing parties in their positions, so that argu-
ments are fought out more intensely in terms of the punishment level (but
not in terms of the number of actions, as our announcement analysis shows).

5 Discussion

In a recent study, Carpenter and Matthews (2009) found that cooperation
norms employed in a social-dilemma situation tend to be of an absolute
character. In their study, experimental subjects seem to evaluate behavior
against an absolute number rather than relative to their own or their group's
behavior. This �nding is noteworthy, as scholars have mostly restricted their
attention to relative measures when attempting to elicit cooperation norms.
However, the absolute norms Carpenter and Matthews found for the decision
on whether to assign punishment points and that on how many to assign
di�ered substantially from each other, a result that, if robust, would pose a
serious challenge to existing theories on the motivations of punishment.

To obtain a better understanding of subjects' cooperation norms, and
to dig deeper into how they determine di�erent sanction-related decisions,
we extend the line of research pioneered by Carpenter and Matthews with
respect to three important dimensions. To disentangle retaliation from pun-
ishment related to norms of contribution, we limit interactions to being
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one-shot events, having players change their groups in an anonymous and
random fashion after each run of the game. By also introducing multiple
punishment stages, we achieve three ends: (i) we further separate retalia-
tion from contribution-related sanctioning, as retaliators no longer have to
engage in `pre-emptive counter-punishment'; (ii) we facilitate the distinc-
tion of retaliative punishment from antisocial actions driven by other mo-
tivations, such as spite or competitive thinking, in our regression analysis;
and (iii) we contribute to understanding behavior in a realistic scenario that
studies like Denant-Boemont et al. (2007) or Nikiforakis (2008) have shown
to lead to substantially di�erent behavior from what is usually observed in
public-good experiments with peer punishment as exempli�ed by Fehr and
Gächter (2000). Furthermore, to obtain a clearer picture about whether the
decisions to punish and how many points to assign are driven by di�erent
processes, we explicitly have our subjects take these decisions separately.
Finally, we introduce a second treatment to provide us with data on how
bystanders evaluate punishment actions, an information that, to the best of
our knowledge, has not been looked at by any preceeding studies.

Our �ndings are noteworthy in a number of ways. First of all, we �nd
support for a �nding already made by Carpenter and Matthews: the average-
related contribution norm r

+/−
? , estimated in a non-negligible number of im-

portant contributions like, e.g., Fehr and Gächter (2000, 2002) or Anderson
and Putterman (2006) is outperformed as a predictor of behavior by other
models on every iteration and each decision. In other words, our data pro-
vides evidence for the reasons behind the shift towards the punisher's own
contribution as the norm to be estimated in recent studies such as, e.g.,
Herrmann et al. (2008) or Egas and Riedl (2008).

Furthermore, like Carpenter and Matthews, we �nd strong support for the
in�uence of an absolute cooperation norm. However, on the �rst iteration, in
both decisions taken by the punisher this norm is outperformed by the rela-
tive norm set by the punisher's own contribution. In contrast, for bystanders'
decisions, the absolute norm leads to a better �t across all iterations. This
might not be as surprising as it may seem: if we interpret behavior on the
�rst punishment stage as an intuitive reaction to others' cooperation levels,
we may indeed expect that behavior to be self-referential. On later stages, in
contrast, evaluations of others' choices will be comparatively more detached,
and thus, more focused on the absolute level of `sanction-deservingness' of
the punishee � as will the evaluations of others' punishment endeavors. Sum-
ming up, the answer to our research question RQ 1 is to be contingent on
the decision concerned: absolute contribution norms organize those decisions
that cannot be seen as intuitive �rst reactions to others contribution deci-
sions better than relative contribution norms; punishment decisions on the
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�rst iteration are best predicted by the self-referential relative norm r
+/−
?? .

A third important result is that, in contrast to the �nding of Carpenter
and Matthews, the best-performing absolute norms are very consistent across
di�erent decisions within the di�erent iterations. Not only that, the cooper-
ation norm of 3/4 of players' endowment from the �rst iteration even carries
over to the third one, suggesting a certain stability over time. Remarkably,
however, this norm seems to disappear in the second iteration. This is a clear
sign that the processes generating our data di�er across di�erent iterations.

In the �rst stage, prosocial punishment by high-contributing players is
the predominant factor. Our design keeps this iteration clear from revenge-
related point assignments and minimizes assignments due to random errors.
On the other hand, our analysis shows that antisocial punishment for other
reasons does not play a role, either. In other words, the data we obtain from
the �rst iteration is particularly well-suited for comparing potential candidate
variables to build a theory of norm-related punishment on.

In the second iteration, we observe a mix of counterpunishment and re-
tarded sanctions left out in the �rst stage, but we still do not �nd any ev-
idence for antisocial punishment for reasons other than revenge. Retarded
sanctions, however, will tend to bring the absolute norm down, which is
what we observe in our analysis, while retaliators will tend to be relatively
insensitive to the contribution levels of their opponents. As a consequence, a
lower norm will provide a better �t. An observation that prima facie looks
surprising is the extremely low absolute norm in bystanders' evaluation in
the second iteration. Only players not contributing at all meet less endorse-
ment when announcing punishment on this iteration. At the same time, the
only signi�cant determinant of bystanders' agreement with the assignment
of points in the second iteration is the number of points priorly received by
the announcing player. In particular, subjects agree with retaliation more
often the higher the initial sanctions are. In other words, subjects seem to
endorse retaliation when sanctions are unduely harsh. The fact that the ab-
solute norm selects the very lower end of the contribution spectrum to have a
di�erential e�ect, even though not signi�cantly so, seems to suggest that by-
standers' compassion towards harshly sanctioned players is mitigated (only)
if these players have proven to be completely uncooperative.

In the third iteration, �nally, there is another type of punishment inter-
mingling with retaliative action that could be attributed to either spiteful-
ness, competitive thinking, or sanction enforcement, the latter being a type of
sanctioning behavior often assumed to be the stabilizing force behind proso-
cial punishment (e.g., Henrich & Boyd, 2001). Judging by the fact that this
type of high-contributor sanctioning shows only late in the interaction, we
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tend to favor the latter explanation. In terms of our research question RQ

2, the above leads us to conclude that `unsolicited' antisocial punishment
does not play a role in early stages when controling for retaliative actions.
Whether this changes in later stages, or whether the punishment of high-
contributors we observe in the third iteration is due to sanction enforcement
is an important question that will need further research.

As far as our research question RQ 3 is concerned, we �nd astonish-
ingly consistent estimates for absolute norms over di�erent decisions within
an iteration, and thus, even over di�erent player roles. However, we have
to introduce two caveats: (i) in the �rst iteration, the fact that the abso-
lute norms estimated from both punisher and bystander choices are identical
seems to be a coincidence of di�erent processes leading to similar results: in
our interpretation, �rst-stage punishers intuitively react in a self-referential
manner after having made a contribution su�ciently close to 3/4 of their en-
dowment, while bystanders take a more detached view, evaluating punishee
behavior against a more neutral absolute standard that is also equal to three
quarters; (ii) especially in the second iteration, support is primarily driven
by what looks like empathy with overly-sanctioned retaliators. Even if the
�rst caveat appears to be a strong point against our hypothesis, we would
like to emphasize that the two processes may be closely related: �rst-stage
punishers may view themselves as being entitled to sanction others because
they complied with the absolute 3/4-norm. Taken together, three quarters of
players' endowment seems to be the socially accepted reference point for pun-
isher contributions in our experiment, as well as the standard against which
punishees' behavior is evaluated. However, players do distinguish between
punishment related to norm violations with respect to (i) contributions and
(ii) adequate punishment severity. It is only with respect to the former that
our estimated absolute norm provides a robust reference point.

Overall, our experimental results underline the importance of norms for
behavior even in a setting with anonymous, self-contained episodes of in-
teraction and changing partners between those episodes. The fact that the
estimated norms tend to be consistent over decisions and, to some degree,
even over iterations, suggests that we are observing truly social norms in our
experiment, in the sense that players seem to bring an intuitive understand-
ing of adequate behavior into the laboratory that is likely to be shaped by
cultural values rather than being a mere experimental artifact. In this light,
we are con�dent that our results contribute to the understanding of norm-
related behavior, enhancing the way economists think about and model this
important element of human interaction.
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Appendix A: Instructions17

Thank you very much for your participation in this experiment. You are now
participating in an economic experiment. If you carefully read the following
explanations, you can earn a substantial amount of money, contingent on your
decisions. Therefore, it is very important that you read these explanations
carefully.

The instructions handed out to you are for your private information only.
During the experiment there is a strict prohibition of any kind of communi-
cation. If you have any question, please, direct them towards us. If you do
not abide by this rule, you will be excluded from the experiment as well as
any payments.

During the experiment we will not talk about Euros but about Ecu. Your
total payo� will �rst be calculated in Ecu. The total amount of Ecu you
obtain during the experiment will be converted to Euros at the end of the
experiment, with 25 Ecu = 1 Euro. At the beginning (and additional to the
4 Euros for showing up), each participants will be given a one-time �at-fee
payment of 25 Ecu. Using these 25 Ecu, you may cover potential losses. You
can always avoid losses with certainty by making decisions accordingly. You
will be paid your earnings in Ecu (including the one-time �at-fee payment)
plus 4 Euros for showing up. This will be done privately and in cash.

The experiment will consist of two parts. In the following, the course of
part one will be described. The explanations regarding the second part will
be given to you later. Altogether, the �rst part consists of 10 periods. In
every period, the experiment will consist of 4 steps. Participants are divided
into groups of four. Therefore, apart from yourself your group will contain
three other members. However, you do not know the identity of the other
participants. In every period, the composition of the group will be newly
determined by chance.

The �rst step

At the beginning of each period, every participant will be provided with 20
Ecu which we will call endowment in the following. Your task is to make a
decision on the use of your endowment. You have to decide how many out of
the 20 Ecu you deposit into a project (0 to 20) and how many you keep for
yourself. The consequences of this decision will be explained in more detail
below.

17The following instructions are translations of the German originals that were adapted
from Nikiforakis (2008) and are available from the authors upon request. Treatment
variations are indicated by brackets.
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Once all members of the group have decided on their deposits into the
project, you are informed about the contributions of the group members,
your payo� from the project, and your payo� from step 1. Your payo� is
calculated according to the following simple formula:

Your payo� from the �rst step equals:
20 - (your deposit into the common project) +

0,4 x (sum of deposits of all group members into the common project)

As you see, your payo� from step 1 of a period is composed of two parts:

• Ecu you keep for yourself = endowment - your deposit into the project

• The payo� from the project = 0,4 x sum of deposits of all group mem-
bers

The payo� from the project of all other group members is calculated using
the same formula, i.e., each group member receives the same payo� from the
project. If, for example, the sum of deposits of all group members equals 60
Ecu, you and all other group members obtain a payo� of 0.4x60 = 24 Ecu
from the project. If the group members deposit a total of 9 Ecu into the
project, you and all other group members receive a payo� of 0.4x9 = 3.6 Ecu
from the project.

Every Ecu you keep earns you a payo� of 1 Ecu. If, instead, you deposit
one Ecu out of your endowment into the project of your group, the sum of
deposits will rise by 1 Ecu and your payo� from the project will rise by 0.4x1
= 0.4 Ecu. However, the payo� of all other group members will also rise
by 0.4 Ecu, such that the total earnings of the group increase by 0.4x4 =
1.6 Ecu. Therefore, through your deposits into the project, all other group
members will also gain something. Conversely, you will also gain something
from the deposits into the project of other group members. For each Ecu
another group member deposits into the project, you earn 0.4 Ecu.

The second step

In the second step, you are informed about the deposits of the other group
members into the project. After that, each group member may announce to
assign points to one or several other group members. Each announcement
costs you 1 Ecu. Other group members can also announce to assign points
to you.

In the third step, you can only assign points to group members you des-
ignated on the second step. All group members will be informed about all
announcements of point assignments.
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[opinion The two group members not a�ected by an announcement can
approve or reject it. An announcement that has not been approved by at
least one una�ected player is considered to be rejected. All group members
are subsequently informed about the individual approvals or rejections.]

The third step

In the third step, [opinion you are informed about the results of all votes
in detail. Afterwards,] you determine the level of points. [opinion The
assignment of points can be e�ected independently of the voting result.] By
an assignment of points, the payo� of the corresponding group member is
decreased. Other group members can also decrease your payo� if they want.
If you choose 0 points for a certain group member, you do not change that
group member's payo�. If, however, you assign one point to a member, you
decrease the corresponding group member's payo� in Ecu from the �rst step
by 10 percent. If you assign 2 points to a group member, you decrease that
person's payo� by 20 percent, etc. In other words, the points you assign
determine how much a group member's payo� in Ecu from the �rst step is
decreased. If a person receives a total of 4 points, then that person's payo�
from the �rst step is curtailed by 40 percent. In case a person receives exactly
10 or more points, then that person's payo� from the �rst step will be reduced
by 100 percent.

If you assign points, you incur costs in Ecu that depend on your assign-
ment of points. You may assign between 0 and 10 points to every group
member. The more points you assign to a group member, the higher your
costs are. The total costs in Ecu are calculated as the sum of costs of points
assigned to all other group members. The following table speci�es the rela-
tionship of assigned points and the costs of assigning points in Ecu:

Points 0 1 2 3 4 5 6 7 8 9 10
Costs of points 0 1 2 4 6 9 12 16 20 25 30

If, for example, you assign 2 points to a member of your group, you
incur costs of 2 Ecu; if you additionally assign 8 points to another member,
you incur costs of 20 Ecu. Your total costs therefore amount to 22 Ecu
(2+20), not 30 Ecu. Additionally, you have to bear costs of 2 Ecu for the
announcements.

Your total costs for points, that is, the sum of costs for points assigned
to other group members and the sum of costs for announcements will be
deducted from your payo� from the �rst step. Your period payo� after the
third step is therefore given by the following formula:
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Your period payo� therefore amounts to:
(Your payo� from the �rst step)(1 - (sum of points you receive)/10)

- (sum of costs for points you assigned) - (sum of costs for announcements)

If you receive more than 10 points from other group members, the maxi-
mum amount deducted from you will be your total payo� from the �rst step.
In other words, your payo� from the �rst step can only be reduced to 0.
However, you still have to bear the total costs of points you assigned. There-
fore, your period payo� can become negative through according decisions.
You can make up for negative period payo�s through the �at-fee payment of
25 Ecu you received at the beginning.

The fourth step

After all participants have made their decisions, they are informed about the
points assigned to themselves and about their origin.

If at least one group member has announced the assignment of points
on the second step, each group member is, again, allowed to announce the
assignment of points to one or several other group members (otherwise the
period payo� equals the payo� from the �rst step and there are no further
announcements). Each new announcement again causes a cost of 1 point.

[opinion Again, those group members not involved may voice their ap-
proval.] Afterwards, the level of points may be increased or new points may
be assigned.

Please note: if you assign points to a group member you have already
apportioned points to within this period, what is relevant for both your
period payo� and the a�ected group member's payo� is the total sum of
points, not the sum of the individual assignments. In other words, points
assigned to the same group member are added: if, for example, you �rst
assign 2 points and later on another 3 points to a group member, you have
to bear total costs of 9 Ecu (and not 2+4 = 6 Ecu), plus 2 Ecu for the
announcements.

You can only make announcements or assign points if this does not lower
your period payo� below zero. Again, all group members are informed about
their current period payo�s and new announcements and assignments of
points are possible. This repetition only ends when no group member an-
nounces the assignment of further points. If no group member announces the
assignment of further points, a new period starts in a newly and randomly
composed group.
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Total payo�

The total payo� is given by the sum of period payo�s from all periods.

Appendix B: Questionnaire

Please answer all questions. There are no consequences for you due to wrong
answers. If you have any questions please contact us.

1. Each group member is endowed with 20 Ecu. None (including you)
contributes anything in the �rst stage.

• What is your income in the �rst stage?

• What is the income of each of the other group members in the
�rst stage?

2. Each group member is endowed with 20 Ecu. Each group member
(including you) contributes 20 Ecu to the project in the �rst stage.

• What is your income in the �rst stage?

• What is the income of each of the other group members in the
�rst stage?

3. Each group member is endowed with 20 Ecu. The other three group
members contribute in total 30 Ecu to the project in the �rst stage.

• What is your income in the �rst stage if you contribute � in addi-
tion to the 30 Ecu � 0 Ecu to the project?

• What is your income in the �rst stage if you contribute � in addi-
tion to the 30 Ecu � 15 Ecu to the project?

4. Each group member is endowed with 20 Ecu. You contribute 8 Ecu to
the project.

• What is your income in the �rst stage if the others group members
contribute � in addition to your 8 Ecu � in total 7 Ecu to the
project?

• What is your income in the �rst stage if the others group members
contribute � in addition to your 8 Ecu � in total 22 Ecu to the
project?

5. In the second stage you announce to distribute points to each of the
three other group members. You distribute 9, 5, and 0 points.
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• What are the total costs for the distribution of those points?

6. What are the total costs if you announce to distribute points to one of
the group members and distribute 0 points?

7. What is the reduction of �rst stage income if you receive in total

• 0 points

• 4 points

• 15 points

from the other group members?

8. You announce to distribute points to two of the three other group
members. You distribute 2, and 2 points. Then you announce to
distribute points to all three other group members and distribute 1, 1,
and 1 point.

• What are the total costs for the distribution of those points?
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