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Abstract

We experimentally study a frequently observed public good setting where accurate contribu-
tion feedback is not available and group members can send non-verifiable cheap talk messages
about their contributions. As feedback, subjects receive only announced contributions or the
announced or actual contribution with 50% probability. In this setting, we explore both in-
formation transmission and reception as well as the effectiveness of costly peer punishment.
Overall, we find that cooperation breaks down in all announcement treatments except when
actual contribution feedback is provided some of the time and punishment is available. We
identify various constraints to full cooperation relative to the standard public good game. First,
subjects make errors in adjusting their beliefs for the announcements of others and, on average,
adjust their beliefs downward for a given announcement. Second, we find that significantly more
punishment is assigned to high contributors compared to the standard public good game. Fur-
thermore, punishment for low contributors appears to have a smaller disciplining effect. When
actual contribution information is provided some of the time we find that these constraints are

less severe compared to the setting where only announcements are available.
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1 Introduction

A plethora of economic activities are characterised by public good structures where cooperation is
essential for success. Examples include collaboration in teams, charity donations, and international
endeavours to protect the environment. It therefore comes as no surprise that researchers have
invested considerable effort to mitigate the free-riding problem in public good provision (Ledyard,
1995; Chaudhuri, 2011). Two particularly prominent insights emerged from this literature. First,
many people are conditional cooperators meaning that their contributions to a public good increase
when it is known that others contribute as well (Fischbacher et al., 2001; Keser and Van Winden,
2000). Second, bilateral punishment mechanisms can be used to discipline free-riders and these
are effective to sustain cooperation even if punishment is costly for the punisher (Yamagishi, 1986;
Ostrom et al., 1992; Géchter and Fehr, 2000; Fehr and Géchter, 2002). Both insights have been
successfully used to design mechanisms that induce higher contributions (Ostrom, 1990; Frey and
Meier, 2004; Géchter, 2007; List and Lucking-Reiley, 2002; Shang and Croson, 2009). Such mech-
anisms, however, crucially depend on the assumption that potential contributors have access to
reliable information about the contributions of others. In many situations such an assumption
seems unwarranted. Consider the case of fisheries management where accurate catch data is cru-
cial in enforcing control systems such as total allowable catch and transferable quotas. While it is
possible to track the vessel’s movement and time at sea, it is difficult to record the exact catch size
in an accurate and timely fashion (Beddington et al., 2007). While authorities rely on some form
of monitoring, for example by letting observers perform random checks of the vessel’s equipment,
collecting fully accurate catch information is prohibitively costly. Unreliable information on con-
tributions is also present in other settings. In teams, for example, group members work in spatial
distances from each other such that individual effort levels are hardly mutually observable. Privacy
considerations can also prevent the disclosure of reliable contribution information, such as in the
case of charity donations.

Instead, the information that is often available is what others announce about their team efforts,
fish catch, donations and so forth. For fisheries, it is common for individual fishermen to keep
records of their catch in a manual or electronic logbook (Barkai et al., 2012). These numbers
are consequently aggregated to determine quotas and forecasts, supplemented by other scientific
measurements of the fish stock. The advantage of using logbooks is that information is immediate

and collecting it is relatively inexpensive. However, it is subject to misreporting. Fishermen can



record a lower catch volume in the books, which leads to a bias in official statistics! (Gagern et al.,
2013; Pauly et al., 2013).

A public good setting where contribution feedback is not available, but communication is possible
between group members generates important new questions for the public good literature. First, how
honest are participants and to what degree do they trust the announcements of others? Conditioning
own contributions on announcements that are not trusted seems problematic. Further, administering
bilateral punishment is not straightforward. Would one refrain from punishing somebody who
reports a high contribution? Or would one rather exert a particularly high punishment if one
believes that the actual contribution was low and on top of that the announcement has been a lie?

To shed light on these questions we experimentally investigate the impact of participants’ non-
verifiable announcements about their own contributions on public good provision. First, we inves-
tigate to what extent group members lie about their contributions and how others perceive this
information. Second, we examine possible inefficiencies that this creates in a public good setting
with and without the presence of costly peer punishment.

In our study we employ a standard repeated public good setting. The new feature is that
participants make an announcement about their contribution after they decide about their actual
contributions. They are free to announce whatever contribution they want irrespective of what they
actually contributed. Payoffs are based on actual contributions and not on announcements. We
employ a 2 x 2 experimental design. On one dimension we consider public good settings with and
without punishment. To assess the effect of credibility of announcements, we vary the probability
with which the announcements of the subjects are taken as feedback or whether true feedback is
provided on the other dimension. Announcements are either taken as feedback with certainty or
with a probability of 0.5. We also include a belief measure to evaluate to what extent announcements
of others are believed and how subjects condition their contribution and punishment behaviour on
these beliefs. For comparison we also include a treatment with a standard public goods game with
punishment which entails only true feedback.

We find that cooperation breaks down in all announcement treatments except when actual
contribution feedback is provided some of the time and punishment is available. Here punishment

holds contributions at intermediate levels, even though it is not efficient in terms of earnings.

!There is some support that such misreporting is taking place. In 2010, the amount of Mediteranean Bluefin tuna
reaching the market exceeded the reported catch amount by 40% (Gagern et al., 2013). Similarly, the Chinese fleet is
estimated to have caught 4.6 million metric tons a year in distant waters between 2000 and 2011, of which less than
10% was reported to the UN Food and Agriculture Organization (Pauly et al., 2013).



Driving these effects, we identify various constraints to full cooperation across the announcement
treatments relative to the standard public good game. First, subjects make errors in adjusting
their beliefs for the announcements of others and, on average, adjust their beliefs downward for
a given announcement. Second, we find that significantly more punishment is assigned to high
contributors compared to the standard public good game and that these contributors reduce their
subsequent contributions. Furthermore, punishment for low contributors appears to have a smaller
disciplining effect. When actual contribution information is provided some of the time we find that
these inefficiencies are less severe compared to the setting where only announcements are available.
However, when only announcements are displayed we also observe an overall decrease in punishment
levels relative to the other treatments. In addition, punishment fails to discipline low contributors.
Finally, we do not find a mark-up in punishment for lying in any of the announcement treatments.
These results provide insights into dishonesty in a repeated public good setting as well as identifying
the constraints of costly peer punishment to public good provision under more realistic assumptions
on contribution feedback.

The rest of the paper is structured as follows. In the next section we summarize the relevant
literature and derive hypotheses in section 3. Section 4 describes the experimental design. Section

5 presents our findings, followed by a discussion in section 6. Section 7 concludes.

2 Literature review

There is a substantial literature on the role of communication in public good provision (see Balliet
(2009) for a review). Communication between group members can add credibility to the intentions
of group members to make positive contributions to the public account (Isaac and Walker, 1988;
Bochet et al., 2006) and is effective in public good games with a binary (Dawes et al., 1977) and
continuous action space (Isaac and Walker, 1988). These results are robust even when information
about the contribution of others is not provided (Cason and Khan, 1999), even though face-to-face
and free-form communication are more effective than telephone or passive communication (Brosig
et al., 2003). Work by Serra-Garcia et al. (2013) looks at the content of communication on free-
riding and dishonest communication in a 2-player one-shot public good game. Their experimental
setting features an informed player who has private information about the MPCR to the public
good and can communicate this to the uninformed player. They find that subjects lie less when

the message describes future behaviour (‘I contribute’) compared to when they are describing a



state (‘the return is high’). Finally, work by Hoffmann et al. (2013) study the effect of inflated
feedback on contributions. In their experiment, feedback about the average group contribution is
either exogenously inflated by 25% or identical to one’s own contribution in case the individual
is contributing above the group average. They find that inflated feedback is successful in raising
contributions as long as high contributors remain unaware that they are contributing above the
group average.

Several studies look at the effectiveness of public good provision and the punishment mechanism
when the assumption of accurate contribution feedback is relaxed. Ambrus and Greiner (2012)
evaluate a public good game with a binary strategy space of a full or zero contribution. In case
subjects choose to contribute to the public good, there is a small probability that their contribution
is displayed as zero to the other group members. In addition, subjects have the possibility to punish
group members at a cost. They find that average earnings are lower in settings with noise and
standard punishment technology. A stronger punishment technology, where each point invested
in punishment reduces the target’s earnings by 6 points, is more effective in maintaining high
contributions, although average earnings do not improve beyond that of the no-punishment control
group. The authors attribute this efficiency loss to continued use of the punishment mechanism
in the treatments with noise. In the standard public good game, punishment is used in the initial
rounds but then phases out, resulting in efficiency gains. Grechenig et al. (2010) find a similar
result in a public good game where subjects can contribute anything between 0 to 20 points. With
some positive probability, the subject’s actual contribution is replaced by a random number from
the strategy space and given as feedback to the other group members. In other words, it is possible
for a low contribution to be displayed as high, and vice versa. Costly peer punishment is effective
in maintaining high contributions when actual contributions are displayed in 100% or 90% of the
cases. Cooperation breaks down when accuracy drops to 50%. However, even under minimal noise
(90% accuracy) average earnings are not higher than the treatments without punishment. There are
several studies that manipulate contribution feedback but do not include a punishment mechanism.
Work by Nikiforakis (2010) finds that subjects contribute less to the public good if they receive
feedback about earnings rather than contributions. In the absence of any contribution feedback,
Neugebauer et al. (2009) and Sell and Wilson (1991) find that contributions are stable over time
compared to a control treatment where contribution feedback is provided.

Our work differs from and adds to these previous studies in three important ways. First, rather

than introducing noisy feedback exogenously, any discrepancy between actual and displayed con-



tribution information in our experiment is created by the subjects themselves. In other words,
we look at endogenous feedback distortion, where accuracy in feedback depends on honesty. This
makes it important to understand the degree to which subjects are honest, as well how they perceive
the messages of other group members. From this perspective, the inclusion of our belief measure
is an important addition to previous studies. Second, we evaluate this in a repeated public good
setting in which subjects do not receive accurate contribution feedback during the rounds of the
experiment. In previous work on the role of communication, subjects typically communicate before
making their contribution decisions. Subjects then receive accurate feedback on what their fellow
group members actually decided before moving to the next round. Even though it is possible for
subjects to make false promises in this context, any discrepancies are immediately revealed by the
feedback mechanism. We focus on situations where such verification is not (immediately) possible.
Finally, since we include a measure of beliefs, we can investigate how honest and dishonest messages
affect subjects’ perceptions about the contributions of others. This allows us to answer questions on
conditional cooperation and motivations behind punishment behaviour when reliable contribution

feedback is not available.

3 Hypotheses

To formulate our hypotheses we make several assumptions about the motivations of subjects in the
public good game with respect to their contribution and lying behaviour. Note that these hypotheses
are not meant to provide a definitive account of the underlying mechanisms. They simply serve to
make plausible predictions about behaviour based on the canonical model of rational self-interested
agents and well-supported behavioural alternatives. We entertain four constellations of motivations

for subjects:

(1) Only self-interested subjects and no cost of lying

(2) Only self-interested subjects and moderate cost of lying

(3) A proportion of conditional cooperators and no cost of lying

(4) A proportion of conditional cooperators and moderate cost of lying

These four constellations speak first to the driver of contribution behaviour (self-interest or
conditional cooperation) and second, to the motivation to misrepresent one’s contribution (no or

moderate costs of lying). We discuss each of these in turn.



The canonical model postulates that subjects are motivated exclusively by monetary self-interest.
Since the marginal per capita rate of return to investment in the public good is lower than 1, it
is individually rational for each subject to invest everything in the private account and contribute
zero to the public good. In reconciling this assumption with experimental evidence on contributions
in public good games, Fischbacher et al. (2001) and important follow-up work (Frey and Meier,
2004; Fischbacher and Géchter, 2010) identify a proportion of subjects as conditional cooperators.
Rather than being driven by self-interest, these subjects are willing to contribute to the public good
if other group members are also contributing. For these individuals, beliefs about what others are
contributing are key in understanding contribution behaviour.

When it comes to misrepresenting one’s contributions, we again start with the assumption of the
canonical model that individuals do not experience any psychological disutility from communicating
dishonest messages. The assumption that individuals have no costs of lying? has been challenged
in a growing literature on lying aversion (Gneezy, 2005; Mazar et al., 2008; Sutter, 2009; Erat and
Gneezy, 2012; Fischbacher and Follmi-Heusi, 2013). For example, Gneezy et al. (2013) and Gibson
et al. (2013) identify different types of people according to their lying costs, i.e. those who are
totally honest or dishonest, or those who vary their lying behaviour depending on the potential
private rewards and harm caused to the other party. In formulating our hypotheses for instances
(2) and (4), we follow this assumption that individuals are heterogeneous in their lying costs and

that these costs, on average, are non-negligible.

3.1 Incentives for lying in the public good game

If subjects are motivated exclusively by monetary self-interest, they follow the dominant strategy of
zero contributions to the public account. Their beliefs about what others are contributing are irrel-
evant for their own contribution decision. Since the subject’s contribution decision is not dependent
on beliefs about the contributions of others, it follows that communicating a number different from
one’s actual contribution does not yield any material benefit. Given that there are no incentives
for lying, we expect contributions to be disclosed honestly whenever the utility function of subjects
can be characterized exclusively by monetary self-interest. This prediction does not change when

we introduce moderate lying costs in instance (2).

ZWe use ‘costs of lying’ as a general term to refer to the psychological disutility experienced by telling a lie. We
are not specific in whether these costs derive from an inherent aversion to telling lies (Gneezy, 2005; Vanberg, 2008)
or through the experience of guilt (Battigalli et al., 2013).



Hypothesis 1la If subjects are driven purely by self-interest, contributions to the public good are

zero and there are no dishonest announcements irrespective of the lying costs of the subjects.

This prediction changes when we assume that a proportion of subjects are conditional cooper-
ators. Since the contribution decision of these subjects is based on their beliefs about what others
are investing in the public account, it can be beneficial to the individual subject to announce a
higher contribution than what was actually contributed. If this inflated announcement translates
into higher beliefs about actual group contributions, conditional cooperators can be expected to
contribute more compared to a setting in which contribution feedback is accurate. Simply stated,
subjects face a trade-off between reporting their actual contribution honestly to avoid cost of lying
or inflating it by communicating a higher number to encourage conditional cooperators to con-
tribute more. Thus, the presence of conditional cooperators in the subject pool creates incentives
for subjects to overstate their actual contributions.

In instance (3) where we assume no costs of lying, we expect subjects to overstate their actual
contributions to the largest degree possible. For self-interested subjects, this would express itself
as a contribution of zero to the public good coupled with a high announcement. We would expect
higher contribution levels from conditional cooperators, but again coupled with inflated announce-
ments. Since there are no incentives to underreport, it follows that this behaviour ‘contaminates’
higher announcements levels, since these can reflect both high actual contributions or an exagger-

ated report.

Hypothesis 1b If a proportion of subjects are conditional cooperators and the subjects experience

no cost of lying, announcements will be strongly inflated relative to actual contributions.

If subjects face non-negligible costs of lying (instance (4)), we expect subjects to announce their
contribution honestly or overstate by less compared to when lying costs are zero. This implies
that high announcements are more credible than in instance (3), since there is now an increased

likelihood that these announcements actually correspond to high contributions.



Hypothesis 1c If a proportion of subjects are conditional cooperators and the subjects experience
a cost of lying, there will be a small or moderate inflation of announcements relative to actual con-

tributions.

The observant reader will notice that these predictions hinge on certain assumptions about how
announcements are interpreted by the other group members. If we assume that receivers detect lies
correctly and adjust their beliefs appropriately, lying cannot be successful in convincing conditional
cooperators that contributions are higher than they actually are. Again, this removes the incentive
for subjects to misrepresent their contributions. While the assumption of perfectly rational receivers
is used in some theoretical work (Crawford, 2003; Kartik et al., 2007), a number of experimental
papers show that individuals often make mistakes in detecting lies (Blume et al., 2001; Charness
and Dufwenberg, 2006; Wang et al., 2010; Sheremeta and Shields, 2013) even though receivers’
beliefs, on average, do respond to structural factors that affect the underlying deception rate (Belot
et al., 2012; Sutter, 2009; Charness and Dufwenberg, 2010). For a detailed analysis on receivers’
interpretation of cheap talk messages in a public good game with announcements, see Irlenbusch
and Ter Meer (2013). We follow the general behavioural assumption here in that the recipients of
cheap talk messages do not accurately adjust for lying, but that subjects are attuned to the general
incentive structure underlying lying behaviour. In our experiment, this implies that, on average,
subjects should revise their beliefs downward rather than upward to account for the possibility that

group members are overstating their contributions.

3.2 Treatment-specific hypotheses

Having set the stage regarding lying behaviour in the public good game, we now derive hypotheses
specific to our treatments.

The difference between the ACT/ANN and ANN treatments is that in ACT/ANN the subject’s
actual contribution is given as feedback to the other group members with probability 0.5, whereas
this has a probability of 0 in ANN. In other words, in the ANN treatments only the subject’s an-
nounced contribution is displayed as feedback. All of this is common knowledge to the subjects and
clearly emphasized in the instructions and control questions (see supplementary material). This

weak form of monitoring in the experiment gives subjects in the ACT/ANN treatments more cer-



tainty that the information they are receiving on the feedback screen is accurate, at least with 50%
probability or higher if they believe group members are honest. This adds credibility to the reported
contributions in the ACT/ANN treatments.

Hypothesis 2 Reported contributions are perceived to be more credible in the P-ACT/ANN and
ACT/ANN treatments compared to the P-ANN and ANN treatments.

This perceived credibility has implications for both contribution and punishment behaviour.

For our predictions on punishment, we start with the observation that, contrary to the canoni-
cal model of self-interested agents, a proportion of subjects are willing to exert costly punishment
towards group members (Géchter and Fehr, 2000; Fehr and Géchter, 2002) and that, generally,
low contributions are punished more frequently and severely than contributions closer to the social
optimum (Herrmann et al., 2008). In a setting where contribution feedback is distorted, inferences
about group members’ contributions to the joint account are not as straightforward as in the stan-
dard public good game. Particularly for high announcements, it is possible that a discrepancy exists
between actual contributions and beliefs, in which (i) a group member is believed to make a low
contribution when this person’s actual contribution is in fact high, or (ii) a group member is believed
to make a high contribution when this person’s actual contribution is in fact low. This implies that
punishment is more likely to be misdirected in P-ACT/ANN and P-ANN due to erroneous beliefs
compared to the standard public good game. This reduces the effectiveness of the punishment
mechanism for two reasons. First, if there is a positive probability that the announcement is to
some extent believed, a low contributor will receive less punishment than in a public good game
where contribution feedback is accurate. This can reduce the disciplining effect of punishment for
free-riders to increase their contributions (Fehr and Fischbacher, 2003). Second, high contributors
that are punished may react adversely by reducing their subsequent contributions (Herrmann et al.,
2008). We have no a priori hypotheses on which of these mechanisms would underlie the reduced
effectiveness of punishment in ACT/ANN and ANN compared to the standard public good game
with punishment. However, our experimental data does allow us to evaluate the role of each of
these explanations. Furthermore, if reported contributions are more credible in the ACT/ANN
treatments, it follows that for subjects who are willing to punish, punishment is correctly targeted

with a higher probability.
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Hypothesis 3 Punishment

Hypothesis 3a Punishment is less effective in raising contributions in P-ACT/ANN and P-ANN

compared to the standard public good game, P-ACT.

Hypothesis 3b Punishment is less effective in raising contributions in P-ANN than P-ACT/ANN.

We have outlined several constraints to full cooperation that are specific to the public good game
with endogenous noise. First, the presence of conditional cooperators creates incentives for subjects
to overstate their actual contributions. Depending on the lying costs of the subjects, we can expect
contributions to be moderately or strongly inflated, leading to a contamination of high reported
contributions. These can reflect an honest announcement or an exaggerated report. If subjects
adjust their beliefs downward on average, we can expect conditional cooperators to contribute less
than in the standard public good game for a given report. Two other possible inefficiencies originate
from the punishment mechanism as described under hypothesis 3: if subjects are not well calibrated
in their beliefs, free-riders can escape punishment when announcing high and high contributors
receive punishment when their (honest) reports are not believed. Since each of these inefficiencies
are absent in the standard public good game, we expect that the standard public good game with
punishment results in higher overall contributions than both the P-ACT/ANN and P-ANN treat-
ments. In addition, extending the credibility argument made under hypothesis 3b, we would also

expect contributions to be higher in P-ACT/ANN compared to P-ANN.

Hypothesis 4 Contributions
Hypothesis 4a Owverall contributions are higher in P-ACT than in P-ACT/ANN and P-ANN.

Hypothesis 4b Overall contributions are higher in P-ACT/ANN than in P-ANN.

Finally, since high displayed contributions are more likely to reflect an actual high contribution,
we argue that conditional cooperators can condition stronger on reported feedback in the ACT/ANN
compared to the ANN treatment. We hypothesize that this results in higher contribution levels

compared to the treatment when only announcements are observed as feedback.
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Hypothesis 4c Higher announcements lead to higher beliefs in ACT/ANN compared to the ANN
treatment. As such, in the absense of punishment, contributions in ACT/ANN will be higher than
i ANN.

4 Experimental Design

In all experimental sessions, subjects played a four-person public good game with standard param-
eters (Fehr and Géchter, 2002). The game is repeated for 15 rounds and subjects stay in the same
group throughout the experiment. At the start of each round subjects receive an endowment of
20 points, which they allocate either to themselves or to a shared account. Each point kept for
oneself increases the subject’s earnings by 1 point, whereas those allocated to the group account are
multiplied by a factor of 1.6 and equally divided over the four group members.

We introduce communication through a post-hoc announcement mechanism, which is inserted
immediately after the actual investment decision. Here, each subject makes a non-binding payoff-
irrelevant announcement on how many points he or she has contributed to the group project on the
previous screen. Subjects have the possibility to lie by reporting a lower or higher number than
what they actually contributed. Thus, whether such a discrepancy between actual and announced
contribution exists is entirely up to the individual subject. Both the actual investment decision and
the announcement are made simultaneously by all group members. After the announcements have
been made, subjects move to the feedback stage where they receive information about the individual
contribution decisions of each of their fellow group members. Feedback is displayed anonymously
and in random order to prevent subjects from tracking individual behaviour across periods.

Within this basic framework, we introduce two treatment variations. The first is the punishment
mechanism, which is either present or absent. In the treatments with punishment, subjects have
the possibility to assign punishment points in the feedback stage. Subjects are given 10 additional
points per round that can be invested in punishment. Each point invested reduces the earnings of
the targeted subject by three points. Any unused punishment points are added to the subject’s
individual earnings, thereby making punishment costly to administer. Each subject is subsequently
informed about the sum of punishment points they received (if any) and the game is repeated until
all fifteen rounds are finished. Subjects receive aggregate information on actual contributions and

earnings only at the end of the experiment.
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The payoff formula for each subject i is as follows:

4

T = (20— ¢i) + (04 ) = (3D _ph) + (10— > pf)

k=1 ki ki

where ¢; represents the contribution of subject ¢ to the group project. pz- indicates how much

punishment subject ¢ receives from subject j # i where ¢,j € {1, ...,4}. Importantly, announcements

are not payoff-relevant. Only the actual contributions and punishment of the subject and other
group members enter the payoff function.

Our second treatment variation determines the information subjects receive in the feedback
stage. In ACT, feedback on the contributions of the group members reflects their actual contri-
bution decision in all instances. This is identical to the standard public good game, in which
contribution feedback is always accurate. By contrast, in the ANN treatments, information dis-
played only reflects whatever was announced. ACT/ANN lies in between the two extremes. With
50% probability, the number displayed on the feedback screen reflects either the subject’s actual or
announced contribution. This is determined for each group member individually. Each displayed
contribution on the feedback screen can reflect either the actual or announced contribution of the
group member.

Given that the contribution information provided on the feedback screen is not necessarily ac-
curate, we record what subjects believe about the actual contributions of the other group members.
We elicit these beliefs in the feedback stage for each displayed contribution of the other group mem-
bers, which provides us with three belief measures per subject per round. This belief elicitation is
not incentivized, since past experimental work suggests it can affect contribution decisions (Géachter

and Renner, 2010; Croson, 2000).

Table 1: Overview of the different treatments

Feedback
Actual Actual /Announced Announced
Punishment P-ACT P-ACT/ANN P-ANN
(n = 56) (n = 52) (n = 56)
No Punishment ACT/ANN ANN
(n = 56) (n = 56)

Number of participants in brackets. In P-ACT/ANN one of the groups of 4 participants could not
be established because one of the registered subjects did not show up.

13



Table 1 summarizes our five treatments according to the variations of punishment and feedback.
We label each treatment according to whether the punishment mechanism was present or absent
(indicated by the letter ‘P’) and what information subjects are provided as feedback (actual contri-
butions, announcements, or a mixture of both with equal probability). Thus, the label P-ACT/ANN
refers to the treatment with punishment and actual or announced contributions as feedback.

The five treatments were conducted over 10 sessions (two per treatment) at the economics
laboratory at the University of Cologne, Germany. We recruited a total of 276 undergraduate and
graduate students to participate using the ORSEE online recruitment system (Greiner, 2004). This
corresponds to 13 independent observations in the P-ACT/ANN treatment and 14 independent
observations in each of the other treatments. The lower number in P-ACT/ANN was due to an
insufficient number of participants arriving for the experiment. The mean age of participants is
23.3 years, with 52.7% female. The vast majority of participants were German nationals from a
range of academic disciplines, including economics and business. No subject participated in any
of the sessions more than once. Upon entering the lab, participants were seated at individually
separated computers and given instructions. They had to successfully complete a set of control
questions to ensure their understanding of the game before the experiment continued. Except for
the instructions, the experiment was computerized and programmed using the z-Tree experimental
software (Fischbacher, 2007). Each session lasted approximately 80 minutes and subjects were paid,

on average, € 12.52 at an exchange rate of 50 ECU to €1.

5 Results

5.1 Overall contributions and earnings

Figure 1 depicts contributions to the public good over the fifteen periods with the punishment
treatments in the left panel and those without punishment on the right. It shows that contributions
converge to the social optimum in the treatment with accurate feedback, P-ACT, but not in either
announcement treatment, P-ACT/ANN and P-ANN. Contributions in P-ANN seem to fall over time
to levels similar to that in the treatments without punishment. However, when accurate feedback is
available some of the time, punishment seems to hold contributions at intermediate levels. Mann-
Whitney U-tests (MWU)3 at the level of independent observation confirm that contributions in
P-ACT are significantly higher than both P-ACT/ANN (p < 0.01) and P-ANN (p < 0.01). Yet,

3Unless otherwise specified, all reported non-parametric tests are two-sided.
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Figure 1: Contributions to the public good over time across treatments

P-ACT/ANN does better than the treatments without punishment (both p < 0.01) and compared
to P-ANN (p = 0.029) when we restrict our analysis to the final five periods of the game. Comparing
contributions over the entire game results in weakly higher contributions in P-ACT/ANN compared
to P-ANN (p = 0.081). We test for time trends non-parametrically using a binomial test on the
Spearman rank correlation coefficient between contribution and period number for each independent
observation. In the treatments without punishment and P-ANN, the rank correlation coefficient is
negative significantly more often than chance, indicating that contributions fall over time (p < 0.01).
While contributions rise in P-ACT (p < 0.01), no significant downward or upward trend was detected
for P-ACT/ANN (p = 0.58). Table 2 provides detailed descriptive statistics on contributions and
other variables of interest, such as average earnings. Despite moderate public good contributions in
P-ACT/ANN, earnings in this treatment are significantly lower than in P-ACT but also compared
to the no-punishment treatments (MWU, all p < 0.01).

Thus, these results support hypotheses 4a and 4b in that contributions are higher in P-ACT/ANN
than in P-ANN, but that neither are as high compared to the standard public good game, P-ACT.
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We do not find that contributions are higher in ACT/ANN compared to the ANN treatment and

thus fail to support hypothesis 4c. We discuss these results in detail in section 6.

Table 2: General descriptive statistics

Average Average Average Average
contribution lie punishment earnings (€)

Actual Feedback

Punishment 17.49 0.20 11.42
(4.55) (0.86)

Actual / Announced

Punishment 10.68 4.00 0.53 9.03
(7.08) (5.10) (1.36)

No Punishment 5.03 5.83 9.91
(6.04) (5.61)

Announced feedback

Punishment 6.79 10.35 0.14 9.71
(7.59) (8.09) (0.64)

No Punishment 5.24 10.54 9.94
(7.21) (7.93)

Standard deviations are shown in brackets.

5.2 Lying and beliefs

A unique feature of our experimental design is that accurate contribution feedback is obscured and
that subjects can send non-verifiable announcements about their contribution. As such, the degree
of feedback distortion hinges on subjects’ honesty in their announcements as well as the beliefs
about these announcements of others in the group. We evaluate these next.

Lying is prevalent in the experiment. On average, announcements are truthful? less than a
third of time. In line with previous work (Gneezy, 2005; Gibson et al., 2013), we find subjects that
never lie (~10%), always lie (~21.8%) or show a mix between honest and dishonest announcements
(~68.2%) across the treatments. Average reports are significantly higher than actual contributions
in all treatments according to a Wilcoxon signed-rank test (WSR, p < 0.01). When accurate

contribution feedback is displayed some of the time, subjects overstate their contributions by an

4We label an announcement as truthful when it exactly corresponds with the subject’s actual contribution in that
period.
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average of 4 and 5.83 points in the treatments with and without punishment respectively. When only
announcements are displayed these averages are 10.35 and 10.54 points for the punishment and no-
punishment treatments. This difference in average overstatements between the ACT/ANN and ANN
treatments is significant (MWU, both p < 0.01)°. Figure 2 displays these results graphically. The
solid black line represents the average displayed contributions for each level of actual contribution,
clustered in blocks of three. The actual underlying contribution is indicated by the solid gray
reference line and beliefs about the underlying actual contribution are represented by the dashed
black line.

We find support for the hypothesis that subjects overstate their actual contributions, in line
with what we would expect if a proportion of subjects are conditional cooperators and lying is not
prohibitively costly for all subjects. However, we observe significantly higher overstatements in the
ANN treatments compared to ACT/ANN. Thus, we find support for both hypothesis 1b and Ic.

We postpone our discussion of this result to section 6.

®This result remains significant at the 1% level when, instead of comparing absolute lies, we consider the dis-
crepancy between announced and actual contribution as a percentage of how much the subject can overstate. This
addresses the concern that high contributors lie less because they have less possibility to overstate, since announce-
ments are capped at 20 by design.
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Figure 2: Beliefs and displayed contributions across treatments.

Note how the reference line representing actual contributions does not exactly form a 45-degree
line. This is due to the overrepresentation of certain contribution levels, namely 5, 10 and 15, which
skew the average slightly.
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Figure 3: Errors in belief adjustment across treatments.
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To evaluate perceptions of honesty, we compare subjects’ beliefs about the actual contribution
of each of the group members. Figure 3 displays the distribution of belief errors, i.e., the difference
between the subject’s belief and the actual contribution underlying the group member’s announce-
ment. The histograms show that a substantial proportion of belief errors are different from zero, with
subjects both overestimating and underestimating the acutal contribution of their group members.
This is significant for all treatments (WSR, p < 0.01). Yet, the accuracy of perceived contributions
is significantly higher in the P-ACT/ANN and ANN treatments. In these treatments subjects are
correct in their beliefs approximately 60-68 percent of the time compared to 25-35 percent for the
respective ANN treatments.

In terms of treatment differences, we hypothesized that the reported contributions in ACT/ANN
would be more credible than in ANN (hypothesis 2). Since actual contribution feedback is sometimes
displayed in the ACT/ANN treatments, subjects have more certainty that the feedback they are
observing is correct. The discrepancy between displayed contributions and what is believed is
indeed smaller in treatments P-ACT/ANN and ACT/ANN (an average of 2.31 and 2.96 points,
respectively) than in P-ANN and ANN (on average 8.40 and 8.20 points, respectively), which is
significant in all pairwise comparisons (MWU, p < 0.01). The solid and dashed black lines in
figure 2 as well as the variance of belief errors across the treatments in figure 3 show this difference
graphically. For the P-ACT/ANN and ACT/ANN treatments, the difference between the displayed
contributions and underlying beliefs is smaller than for the P-ANN and ANN treatments. It is
important to note that in both treatments, subjects lower their beliefs considerably when receiving
announcements from group members who are contributing at the social optimum (right hand size
on the x-axis in figure 2). For the highest contributions, average beliefs level off at around 12 points
in P-ACT/ANN, 11 points in ACT/ANN and between 7 and 8 points in the ANN treatments. In
other words, someone who contributes 20 and announces this honestly is perceived by fellow group
members to be contributing, on average, between 7 and 12 points depending on the treatment.

To evaluate whether this matters for contribution behaviour, we run a Tobit regression (see
table 3 for results). We hypothesized that in the ACT/ANN treatments, subjects condition their
contribution more strongly on received announcements than in either of the ANN treatments. The
coefficient for the average displayed reports in the previous period is significant with a positive sign,
indicating that subsequent contributions increase for increases in average reports. The interaction
terms between this variable and the treatment dummies are significant and negative for both the

P-ANN and the ANN treatments, implying that reports are less important in the contribution
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decisions of the subjects in the treatments where only announcements are displayed. Yet, we saw
in section 5.1 that this did not translate into higher contributions in ACT/ANN compared to the

ANN treatment. We discuss finding in detail in section 6.

Table 3: Tobit regression: the effect of reports on subject’s contribution decision

Dependent variable: Contribution

Period number -.271
[.075]
P-ANN 4.149
[.4.266]
ACT/ANN -8.795 *
[4.525]
ANN 9.857 **
[4.431]
Av. displayed contribution (#-1) 1.449 *=**
[.282]
Av. displayed contribution (¢-1) * P-ANN -1.049 ***
[.356]
Av. displayed contribution (#-1) * ACT/ANN 491
[.507]
Av. displayed contribution (#-1) * ANN -1.609 ***
[.382]
Constant -4.638 *
[2.680]
N 3080
R? 061
Left-censored 1416
Right-censored 447

Robust standard errors are clustered at the group level and indicated in square brackets. The *,
** and *** indicate significant effects at the 10%, 5% and 1% level, respectively. Variable descrip-
tion: Period number : the period number; P-ANN, ACT/ANN; ANN : dummy for the respective
treatment. Note that P-ACT/ANN is the baseline condition here; Average displayed contribution
(t-1) : The average displayed contribution the subject sees on the feedback screen in period ¢-1;
Average displayed contribution (t-1) * P-ANN; ACT/ANN; ANN : The interaction term between
the treatment and average displayed contribution in period ¢-1;

5.3 The role of punishment

We now turn to the effects of the punishment mechanism. We hypothesized that erroneous beliefs

in the ACT/ANN and ANN treatments could result in several inefficiencies relative to the standard
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public good game. First, compared to the P-ACT treatment, it is more likely that (i) a subject
punishes a group member for a perceived low contribution when this person’s actual contribution
is in fact higher, and (ii) a subject punishes a group member less for a perceived high contribution
when this person’s actual contribution is in fact lower. Conditional on reactions to such punishment,
this implies that the punishment mechanism is less effective than in the standard public good game.

To evaluate this, we are interested in how punishment is assigned as well as how a subject’s
contribution responds to receiving punishment. To facilitate the presentation of our results, we
restrict our attention to the extremes of the contribution spectrum: the low contributors, who
contribute between 0 and 5 points to the public good; and the high contributors, who provide 15
to 20 points of their endowment. We confirm our findings with various regressions using the whole

sample.

5.3.1 Punishment assigned

Figure 4 shows the difference between punishment assigned for actual contributions (dark bars) and
for what the believed contribution of the target is (light bars). Since there is no discrepancy between
actual and believed contributions in the standard public good game, these two bars are identical in
P-ACT. In line with our hypothesis for the announcement treatments, subjects are assigning more
punishment for contributions they believe are low compared to punishment assigned for contribu-
tions that are low in actuality. Reversely, subjects assign less punishment to contributions they
perceive to be high compared to punishment for actual high contributions. In P-ACT/ANN; this
difference between punishment assigned for actual and believed contributions is significant for high
contributions (WSR, p = 0.029). In P-ANN these patterns are directionally true, but not significant
at conventional levels.

These results refine insights from previous work by Ambrus and Greiner (2012) and Grechenig
et al. (2010), who find more anti-social punishment in public good games where contribution feed-
back is noisy. However, for punishment to qualify as anti-social it is necessary that the punisher
intends to punish such high contributions. While we corraborate their finding that anti-social
punishment is higher in P-ACT/ANN than in P-ACT (MWU, p = 0.015), our results show that
this difference falls away when we compare punishment according to the subject’s beliefs (MWU,
p = 0.386).

It is important to note that the overall punishment pattern appears different in P-ANN than in

the other two punishment treatments. Typically, low contributions are punished more frequently
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and severely than contributions closer to the social optimum (Herrmann et al., 2008). We find
this pattern in P-ACT and P-ACT/ANN, where significantly more punishment is assigned to low
compared to high contributors (WSR, P-ACT, p = 0.01; P-ACT/ANN, p < 0.01). However, in P-
ANN, the difference between punishment for low and high contributions is minimal. Furthermore,
average punishment assigned for low contributions in P-ANN is signficantly below that assigned in

the other two treatments (MWU, both p < 0.01).
Figure 4: Punishment assigned for (perceived) low and high contributions across treatments

The dark bars indicate the average punishment points assigned when the target’s actual contribution
lies between 0 and 5 for low contributors and between 15 to 20 points for contributions classified as
high. The light bars are constructed using the subject’s beliefs about what the target is contributing.
To illustrate: for low contributions, the light bar reflects how much punishment is assigned when
the target’s contribution is believed to lie between 0 and 5 points.
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We confirm these insights from the non-parametric tests with several Tobit regressions, the
results of which are presented in table 4. The variable deviation captures how much the target
deviates from the social optimum of 20 points. In model 1 we use the target’s actual deviation,
whereas model 2 uses subjects’ beliefs. Thus, the deviation variable in model 2 reflects how much
the target is believed to be deviating from the social optimum. In model 1, deviation is strongly

significant with a positive sign in the P-ACT treatment, indicating that the target receives more
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punishment the further removed their contribution is from the social optimum of 20 points. In line
with the non-parametric results, the interaction term between the P-ANN treatment dummy and
deviation is significant with a negative sign in both models, indicating that the target’s deviation
plays a much less prominent role in determining punishment when only announcements can be
observed. For P-ACT/ANN, the interaction term is negative and weakly significant, suggesting that
stronger deviations from the social optimum receive lower punishment compared to the standard
public good game. This coefficient becomes insignificant when we move to model 2, in line with
the non-parametric result that subjects believe they are punishing low contributors more and high

contributors less than they actually are.

Table 4: Tobit regression: the effect of actual and perceived deviations from the social optimum on
punishment assigned

Dependent variable: Punishment assigned
Model 1: Model 2:

Actual deviation Perceived deviation

Period number -.062 -.048
[.041] [.041]
Deviation .391%** 387
[.104] [.102]
P-ACT/ANN 2.106 877
[1.285] [1.460]
P-ANN 516 -.435
[1.114] [1.034]
Deviation * P-ACT/ANN -.211% -.112
[.113] [.123]
Deviation * P-ANN =347 -.264*
[.109] [.113]
Constant -6.515%** -6.464***
[1.032] [1.008]
N 7380 7380
R? 075 .091
Left-censored 6440 6440
Right-censored 23 23

Robust standard errors are clustered at the group level and indicated in square brackets. The *, **
and *** indicate significant effects at the 10%, 5% and 1% level, respectively. Variable description:
Period number : the period number; Deviation : how much the target’s contribution deviates from the
social optimum of 20 points. Note how this variable is constructed using the subject’s beliefs in model
2; P-ACT/ANN; P-ANN : dummy for the respective treatment; Deviation * P-ACT/ANN; P-ANN :
interaction term between the treatment dummy and the target’s deviation from the social optimum.
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We also run several regressions to check for a mark-up in punishment for dishonesty. Using a
Tobit regression (see table 7 in the supplementary material for these results), we include variables
to capture the discrepancy between the target’s displayed contribution and how this is perceived
by the subject (i.e. the lie the target is perceived to be telling). In addition, we include a dummy
with value 1 when the target is believed to be lying and 0 otherwise. Neither variable is significant

in the P-ACT/ANN or P-ANN treatments.

5.3.2 Reactions to punishment

Table 5: Tobit regression: the effect of received punishment on contribution

Dependent variable: Contribution

Low contributors High contributors

Model 1a Model 1b Model 2a Model 2b

Period number -.251% -2.55% .169 162
[.145] [.130] [.271] [.272]
Pun. received (t — 1) .649** 2.125%* -2.270%** -2.459%**
[.273] [.427] [.468| [.538]
P-ACT/ANN -4.748 1.976 -13.739*** -14.558"**
[4.011] [2.369] [4.411] [4.919]
P-ANN -7.322* -1.180 -18.763*** -18.833***
[4.267] [2.471] [4.755] [4.857]
Pun. received (¢t — 1) -1.858*** 1.088
* P-ACT/ANN [.451] [1.627]
Pun. received (¢t — 1) -2.721% 134
* P-ANN [.515] [3.083]
Constant 2.546 -2.551 44.545%** 44.648***
[3.836] [2.448| [5.657] [5.684]
N 581 581 1479 1479
R? 036 .053 .068 068
Left-censored 392 392 30 30
Right-censored 0 0 1296 1296

*kok

Robust standard errors are clustered at the group level and indicated in square brackets. The *,
and *** indicate significant effects at the 10%, 5% and 1% level, respectively. Variable description:
Period number : the period number; Punishment received (t-1) : amount of punishment received by
all group members in the previous period; P-ACT/ANN; P-ANN : dummy for the respective treat-
ment; Punishment received (t-1) * P-ACT/ANN; P-ANN : interaction term between the treatment
dummy and the amount of punishment received by all group members in the previous period.

Table 5 presents the results of various Tobit regressions to evaluate the effect of punishment
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received across treatments. The regressions in model 1 are restricted to those classified as a low
contributor in the preceding period (contributing 5 points or less), whereas model 2 focuses on
high contributors who contributed 15 points or more in the previous round. We observe different
effects of punishment across the treatments. For those classified as low contributors, punishment
received in the last round has a positive effect on subsequent contribution when feedback is accurate
(P-ACT). In P-ACT/ANN, where announcements are provided as feedback some of the time, this
disciplining effect is lower, albeit still positive. When only announcements are displayed (P-ANN),
the disciplining effect of punishment disappears and punishment in the previous round seems to have
a negative effect on the subsequent contribution of low contributors. For high contributions (model
2), the coefficient of punishment received in the last round is strongly significant with a negative
sign. The interaction terms between this variable and the treatment dummies are not significant,
indicating that high contributors who receive punishment reduce their subsequent contributions
across all treatments. In other words, while the reaction to punishment of the high contributors is
negative, it does not appear more negative in the treatments with announcements.

These results on punishment assigned and reactions to punishment largely support hypotheses 3a
and 3b in that punishment is less effective in the treatments with announcements compared to the
standard public good game and that punishment in P-ACT/ANN is more effective than in P-ANN.
However, the reasons for the lack of effectiveness of punishment in P-ANN appears different from

what we outlined under hypothesis 3b. We discuss this and other results in the next section.

6 Discussion

In terms of overall contributions, we find that cooperation breaks down in all treatments except
the standard public good game with punishment (P-ACT) and when actual contribution feedback
is provided some of the time and punishment is available (P-ACT/ANN). In the latter treatment,
punishment holds contributions at intermediate levels, although it is inefficient in terms of earnings.
In line with our hypotheses, we find support for various constraints to full cooperation in the
treatments with announcements compared to the standard public good game. First, subjects adjust
their beliefs downward for a given reported announcement. While subjects are generally right to do
so given the level of lying in the experiment, this also makes it more difficult for high contributors
to signal their contribution to the others in the group. We indeed find that subjects systematically

adjust their beliefs downward even for announcements from group members who are contributing
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close to the social optimum. For subjects classified as conditional cooperators, this discrepancy
between actual contributions and beliefs implies that their contributions will be lower than in
the standard public good game. When costly peer-punishment is introduced, we find that more
punishment is assigned to high contributors in the P-ACT/ANN treatment than subjects believe
they are assigning to high contributors. A regression on the reactions to punishment shows that high
contributors react adversely to receiving such punishment. Further, there is a smaller disciplining
effect of punishment of low contributors, who increase their subsequent contribution by less than in
the standard public good game.

These inefficiencies were found to be less severe in the ACT/ANN treatments compared to when
only announcements are displayed. First, we see less discrepancy between reported contributions
and beliefs in the ACT/ANN treatments compared to those in P-ANN and ANN. Furthermore,
subjects condition their contributions more strongly on reports when actual contribution feedback
is displayed some of the time. However, in the absense of punishment this increase in credibility does
not raise contributions in ACT/ANN relative to the ANN treatment. A possible explanation for
this result is that announcements themselves are less inflated in the ACT/ANN treatment compared
to when only announcements are displayed.

For punishment we find support for hypothesis 3b that punishment is more effective in P-
ACT/ANN than in P-ANN. However, it appears that the mechanisms behind this effect are slightly
different between the two treatments. Rather than seeing more misdirected punishment in P-ANN
compared to P-ACT/ANN, we find an overall decrease in punishment levels relative to the P-ACT
and P-ACT/ANN treatments. In addition, punishment does not discipline low contributors. A
possible reason for the lack of effectiveness of punishment in the P-ANN treatment is that subjects
can hide entirely behind their announcements. Even if a low contributor is punished, she can adjust
her announcement instead of her contribution. If subjects anticipate the limited role of punishment
in raising actual contributions, it is possible that they decide not to assign it in the first place.

Finally, we find that a large amount of subjects overstate their actual contributions, but that
overstatements are larger when only announcements are observed. This is somewhat surprising, since
the form of monitoring employed in the ACT/ANN treatments is very weak. Even though actual
contributions are displayed some of the time, the displayed feedback cannot be tied to individual
subjects in the experiment and we imposed no monetary penalties for lying. While our hypotheses
were specific on the effect of credibility, it is also possible that this weak form of monitoring in

the ACT/ANN treatments affected the cost of lying or guilt aversion sensitivity parameter of the
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subjects. This insight compliments work from the lying literature showing that the manner in which
people communicate affects their tendency to lie (Charness and Dufwenberg, 2010; Serra-Garcia
et al., 2013; Brosig et al., 2003). A fruitful avenue for future research would be to analyze the effect
of different forms of monitoring and communication vehicles on lying behaviour and subsequent

public good contributions.

7 Conclusion

Two effective mechanisms identified in the public good literature, conditional cooperation and the
effectiveness of costly peer-punishment, depend on the availability of accurate contribution feedback.
However, in many real-world public good settings, such as team production, fish catch or charity
donations, accurate feedback is more likely to be the exception than the rule. Instead, communica-
tion between group members is often available. However, since group members have the possibility
to lie about their contribution, the consequences for efficiency are not clear. In this paper, we model
this setting in a controlled laboratory environment and explore both information transmission and
reception as well as the effectiveness of costly peer punishment.

We find that cooperation breaks down in all announcement treatments except when actual con-
tribution feedback is provided some of the time and punishment is available. Here punishment
holds contributions at intermediate levels, even though it is not efficient in terms of earnings. Using
experimental evidence, we identify various constraints to full cooperation. First, subjects systemat-
ically adjust their beliefs downward for given announced contributions. Second, high contributors
are more likely to receive punishment. Third, we observe a decreased disciplining effort of pun-
ishment on low contributors. These results on punishment are conditional on actual contribution
information being provided some of the time. When only announcements are observed, punishment
does not discipline low contributors and the level of punishment is lower than what is assigned in

the standard public good game.
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8 Appendix
8.1 Additional regression results

Table 6: Tobit regression: the effect of beliefs on the contribution decision across treatments

Dependent variable: Contribution

Model 1 Model 2

Period number -.180 *** =176 ***
[.053] [.049]

Average beliefs (t — 1) 1.479 *** 1.914 ***
[.114] [.334]
P-ACT/ANN -4.312 ** 3.062
[1.689] [5.179]
P-ANN -9.881 *** -1.989
[1.662] [5.277]
NoP-ACT/ANN -7.132 *** -2.617
[1.986] [5.246]
NoP-ANN -11.441 *** -1.759
[2.181] [5.572]
P-ACT/ANN *Av. beliefs (¢t — 1) -.469
[.378]
P-ANN *Av. beliefs (t — 1) -.520
[.360]
NoP-ACT/ANN *Av. beliefs (t — 1) .002
[.383]

NoP-ANN * Av. beliefs (t — 1) -734
[.435]
Constant 2.041 -5.030
[2.041] [4.836]
N 3864 3864
R? 196 200
Left-censored 1225 1225
Right-censored 1031 1031

k okok

Robust standard errors are clustered at the group level and indicated in square brackets. The *,
and *** indicate significant effects at the 10%, 5% and 1% level, respectively. Variable description:
Period number : the period number; Average beliefs (t-1) : the sum of beliefs about the actual
contribution of each of the group members in the previous period; P-ACT/ANN : dummy that
takes the value 1 when the treatment is P-ACT/ANN and 0 otherwise; P-ANN : dummy that takes
the value 1 when the treatment is P-ANN and 0 otherwise; NoP-ACT/ANN : dummy that takes
the value 1 when the treatment is NoP-ACT/ANN and 0 otherwise; NoP-ANN : dummy that takes
the value 1 when the treatment is NoP-ANN and 0 otherwise.
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Table 7: Tobit regression: the role of lies on punishment assigned

Dependent variable: Punishment assigned

P-ACT/ANN P-ANN
Period number -.038 -.138 **
[.052] [.066]
Deviation .296 *** 322
[.086] [.112]
Perceived liar (dummy) .665 317
[.836] [1.230]
Size of the lie -.130 -.223
[.080] [.140]
Constant -6.256 *** -6.827 ***
[1.481] [1.392]
N 2298 2512
R? 062 .060
Left-censored 1779 2331
Right-censored 17 1

Robust standard errors are clustered at the group level and indicated in square brackets.
The *, ** and *** indicate significant effects at the 10%, 5% and 1% level, respectively.
Variable description: Deviation : how much the target’s contribution deviates from the
social optimum of 20 points; Perceived liar : a dummy with a value of 1 when the target’s
contribution is believed not to coincide with the made announcement; and 0 when the target
is believed to be honest; Size of the lie : the discrepancy between the target’s displayed

contribution and the subject’s beliefs about the actual contribution of the target.

8.2 Instructions public good game (P-ACT/ANN treatment)

The instructions below are for the P-ACT/ANN treatment (announcements are displayed 50% prob-
ability and participants can administer costly peer punishment) and are translated from the original

German. Instructions for the other treatments (in English and German) are available upon request.

General instructions

You are now participating in a scientific experiment.

depending on your own decisions and those of other participants. How you can earn money will be

made clear to you in the following instructions. Please read these carefully.

During the experiment communicating with other participants is not permitted. Not following

these rules results in the termination of the experiment and all payments. When you have questions,
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please raise your hand out of the cabin. A member of the student team will come to you and answer
your question in private.
During the experiment your earnings are calculated in points. The total number of points you

earn will be converted to Euro at the following exchange rate:
50 points = €1

The €2.50, which you received for showing up to this experiment, are converted into points.
This means you start the experiment with 125 points.

The converted amount in Euros are paid to you in cash at the end of the experiment. The
payment will happen anonymously, meaning that no participant will know how much other partici-
pants were paid. All decisions during the experiment are also made anonymously, meaning that no

participant will find out the identity of those behind the decisions made.

The Experiment

The experiment lasts a total of 15 periods. In each of these 15 periods, you are in a group with
three other participants. The group composition stays the same during the whole duration of the
experiment. You thus play with the same three participants in a group during all 15 periods. Every

period is divided into two phases.

Contribution Phase

At the start of each period, each participant receives 20 points. We refer to these points as ‘endow-
ment’. In the first phase you need to decide how many of these 20 points you want to contribute to
a group project and how many you would like to keep for yourself. Every point that you keep for
yourself increases your earnings by 1 point. Every point that you contribute to the project increases
your own earnings by (0.4 * 1 =) 0.4 points and also raises the earnings of each of your group
members by 0.4 points. Likewise, every point that other group members contribute to the group
project increases your earnings by 0.4 points. Imagine that all group members together contributed
60 points. In this case each group member receives (0.4 * 60 =) 24 points from the project. If the
sum of all contributions is 9 points, then each group member receives (0.4 * 9 =) 3.6 points from
the project. Earnings are determined in the same way for every group member. This means that
every group member receives the same share from the group project.

Your earnings in this phase can be calculated using the following formula:
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Earnings = (Endowment — Your contribution) + (0,4 * Sum of all contributions)

Imagine that every group member contributed 10 points to the project. This means that you
keep (20 - 10 =) 10 points for yourself. The sum of all contributions in the group is (10 + 10 + 10
+ 10 =) 40 points. As such you earn (0.4 * 40 =) 16 points from the project. Your total earnings
in this period are (10 + 16 =) 26 points.

After each period you receive information about the contributions of the other group members.
However, in this experiment you cannot observe the contribution decision of your fellow group
members. Likewise, other group members cannot observe your contribution decision. For this
reason, after each group member has made their contribution decision, you can announce your
contribution to the others in your group. The amount that you decide to announce is at your
discretion.

After all group members have made their decisions, you receive information about the con-
tributions of your fellow group members in the previous period. The computer randomly selects
either your actual contribution or your announcement is displayed on the feedback screen. With
50% probability your actual contribution will be displayed and with 50% probability your an-
nounced contribution will be displayed. The displayed contribution is determined in this way for
each group member. As such it is possible in any given round that, for example, the announced
contribution of the first group member and the actual contribution of the second and third group
members is displayed. For this reason, we also ask you for your beliefs about the actual contribution
of each group member.

The table below shows a screenshot of the feedback screen in a given period:

Estimated contribution Estimated actual

Contribution (actual/announced) contribution

Reduction points

Group member B £ dctual | || |
p " Announced

" Actual | || |

Group member U
P " Announced

i Actual | | | |

Group member E—
p " Announced

Please note that the order in which group members are displayed is reshuffled each round.
To summarize, in the contribution phase you make two decisions about your contribution: the

first decision about how many points you contribute to the project. And second, a decision about
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how many points you announce to your fellow group members about your contribution. All group
members make their decisions simultaneously. This means that no one is informed about the
decisions of the others before making his or her own decision. On the feedback screen you will
informed about the actual or announced contributions of your fellow group members and will be
asked to state your beliefs about their actual contribution. Please note: even though your announced
contribution can be displayed as feedback, only the actual contribution decision influences your

earnings.

Reduction Phase

In the last column of the above table on the feedback screen you have the possibility to assign
reduction points to your fellow group members. This will be explained below.

In the reduction phase you receive 10 additional points. Every group member now has to decide,
whether to reduce the earnings of the others by assigning reduction points or to leave earnings
unchanged. Your fellow group members can thus have the possibility to reduce your earnings if
they want. In this phase, all decisions are made simultaneously. Every reduction point that you
assign to a group member reduces the earnings of this participant by 3 points. Please note that —
even in the case of a loss - you will receive at least €2.50 for your participation at the end of the
experiment.

When you do not want to change the earnings of your fellow group members, then you do not
assign any reduction points. The points that you do not assign to reductions are added to your
personal earnings. For example, when you assign two reduction points, a total of (10 - 2 =) 8 points
are added to your personal earnings. In other words, assigning reduction points to your fellow group
members is costly to you.

Imagine that you assign 3 reduction points to group member 1 (this reduces the earnings of
group member 1 by 9 points) and 0 reduction points to group member 2 and 3 (this does not change
the earnings of group member 2 and 3). After all group members have made their decisions, you
learn that the other group members assigned you a total of 2 reduction points. This means, that
your personal earnings are reduced by (2 * 3 =) 6 points, while the (10 - 3 =) 7 reduction points
you did not assign are added to your personal earnings.

When you assign reduction points, you need to indicate to which group member you assign
these. Because the announced contributions of the group members are anonymous and displayed in

random order, you can indicate the number of points you want to assign in the corresponding row
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on the feedback screen. Given that you have a total of 10 reduction points, the maximum you can

assign is 10 points.

Please note that you do not learn the individual reduction decisions of your fellow group mem-

bers. This means that you receive information about how many reduction points you received in

total, but not how many points each group member separately assigned to you. Further, you only

learn about how many reduction points you received and not how many points other group members

received. After you receive this information, the next period begins.

Earnings formula and example

The proceedings in each period are as follows:

420 (Endow-

ment)

+10 (Reduction-

endowment)

Contribution + Announced/
Actual con-
tribution

Jr

Information  about
contributions and
the possibility to
assign reduction
points

Information  about
your assigned and
received  reduction
points

Contribution Phase

Reduction Phase

Your earnings in each period can be calculated using the following formula. When you have

questions about this, please notify us.

Earnings = (Endowment — Your contribution) + (0,4 * Sum of all contributions) +

(10 - Reduction points assigned by you) - (3 * Total reduction points assigned to you)

This formula shows that your earnings consist of four parts:

1. The points that you decide to keep for yourself: (Endowment — Your contribution)

2. The points from the project, which is 40% of the sum of all contributions.

3. The points that you do not assign as reduction points: (10 — Reduction points assigned by

you).

4. The reduction points assigned to you multiplied by a factor 3.
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Example (the numbers in this example were determined randomly)

Imagine that you and every other group member contributed 5 points to the project. This means
that you keep (20 - 5 =) 15 points for yourself. The sum of all contributions in the group is (5
+ 5+ 5+ 5 =) 20 points. Therefore you receive (0.4 * 20 =) 8 points from the project. In the
reduction phase you decide to assign 1 reduction point to another group member, which reduces
the earnings of this participant by (1 * 3 =) 3 points. From the 10 reduction points that you could
assign, you have (10 - 1 =) 9 points left over. These are added to your personal earnings. You
receive 2 reduction points from the other group members, which reduces your earnings by (2*3 =)
6 points.

Your earnings in this period are:

15 + 8 + 9 - 6 = 26 points
(Endowment - (0.4*Sum of all (10 - Reduction (3*total reduc-

Your contribu- contributions) points assigned tion points as-

tion) by you) signed to you)

Important: Even though your announced contribution is shown on the feedback screen, only
your actual contribution decision influences your payoffs.

When you have read and understood these instructions, please complete the practice questions on
your screen. These are meant to familiarize you with the decision procedures. When all participants
have answered all practice questions correctly, the experiment begins.

Thank you for participating.

39



