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Abstract
Communication is the central tool humans use to solve conflicts of interest, it is
a feature incorporated in almost all institutional frameworks, and often effectively
helps humans to overcome social dilemmas. Despite this, the literature on the
endogenous emergence of institutions in social dilemmas has mainly focussed on
sanctioning institutions and has ignored communication so far. This paper uses
a laboratory experiment and studies how people endogenously choose between
communication, peer-punishment, and a costly combined institution in a public
goods game and how cooperation evolves. The results show that a large majority
of participants prefer communication over punishment or the combined institution.
Groups frequently implement communication institutions and communication has a
positive and persistent effect on contributions. Additionally, participants report that
their choices are motivated by a large aversion to punishment institutions, a positive
perception of communication, and a sensitivity to the cost of institutional choices.
I conclude that participants perceive communication as the superior institution
compared to peer-punishment to solve cooperative dilemmas and are willing to pay
for its implementation.
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Introduction

Social dilemmas are ubiquitous in human societies. They describe situations where
individuals can maximize their own payoff by making a non-cooperative choice, while
cooperation by all members of society would lead to the socially optimal outcome (Dawes,
1980). When humans face these dilemmas in anonymous and unregulated environments,
they frequently act selfishly and uncooperatively. The result is that a common welfaremaximizing project is not realized - a phenomenon described as the so-called “tragedy
of the commons” (Hardin, 1968). Researchers from various fields, such as evolutionary
biology (Nowak, 2006), political science (Axelrod & Hamilton, 1981; Ostrom et al., 1992),
sociology (Kollock, 1998), psychology (Yamagishi, 1986), and economics (Fehr & Gächter,
2000) have therefore investigated conditions that can maximize social welfare by promoting
cooperation. They have shown theoretically and empirically that different exogenously
imposed institutions can increase cooperation in certain situations. Jin et al. (2022)
analyze this literature in a meta-study and conclude that institutional frameworks that
contain communication or punishment are the most effective in increasing cooperation.
However, when social dilemmas arise in newly formed groups or new situations, often
no institutional framework exists ex-ante. Examples of such situations are manifold and
include governments that need to tackle new global challenges (Buchholz & Sandler, 2021;
Nordhaus, 2019) or newly-formed teams in a workplace that need to collaborate on a
joint project. In these situations, the group that faces the dilemma needs to endogenously
choose and implement an institutional framework and social welfare might crucially depend
on their choice.
A growing body of experimental literature, therefore, examines the endogenous emergence
and stability of institutions as well as their effectiveness in fostering cooperation (see the
review in Dannenberg & Gallier, 2020). So far, this literature has focussed on the choice
between different forms of sanctioning institutions and institution-free environments. The
results provide compelling evidence that humans frequently vote for, implement, and use
sanctioning institutions over institution-free environments and often reach higher levels of
cooperation than in an institution-free environment. However, an institutional component
that is entirely missing from this literature so far is communication. This is an important
gap for three reasons. Firstly, humans choose to use communication in many real-world
situations to try to solve conflicts of interest. The absence of communication institutions
as part of the choice set thus constitutes a significant difference between real-world settings
and the laboratory. Secondly, the cooperation-enhancing effect of exogenously imposed
communication institutions is similar to that of sanctioning institutions (Bochet et al., 2006;
Brosig et al., 2001; Jin et al., 2022; Ostrom et al., 1992), making it a potentially viable
substitute. Finally, both communication and sanctioning institutions have disadvantages
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that might hamper their endogenous emergence. Sanctioning institutions entail a secondorder free-riding problem (Oliver, 1980; Yamagishi, 1986) and can often be used antisocially to target pro-social behavior (Cinyabuguma et al., 2004; Herrmann et al., 2008).
Communication on the other hand is often regarded as non-commital cheap-talk in
noncooperative games (Crawford & Sobel, 1982; Farrell & Rabin, 1996). It is thus
theoretically and empirically unclear which institution would emerge in a social dilemma
where humans vote between the two and how cooperation would evolve in the endogenously
selected institutions.
This paper addresses the questions: Do humans prefer communication, peer-punishment,
or the costly option to have both in a public goods dilemma, and what are the reasons
for their choices? Are these preferences stable over time, or do humans change their
institutional preferences with experience over the course of an experiment? Finally, how
does cooperation evolve in the endogenously chosen institutions and how do participants
use punishment and communication. By answering these questions this paper extends the
endogenous choice literature and presents evidence on human preferences for two of the
most widespread and cooperation-enhancing institutions.
I conduct a laboratory experiment to answer these questions. At the beginning of
the experiment, participants are assigned to one of three treatments and a five-player
group. The subsequent experiment consists of four phases. At the beginning of each
phase, participants anonymously vote for one of two institutions and afterward play five
rounds of a public goods game under the institutions voted for by the majority. The
treatment determines the institutional choice set and consists of two of the following three
institutions: (1) a peer-punishment institution, (2) a 90-second free-form all-to-all chat,
and (3) communication and punishment and a reduction in endowment by 10%. Thus
participants either vote between (i) communication or punishment, (ii) communication or
communication and punishment, or (iii) punishment or communication and punishment.
Treatment (i) shows which institution is preferred in its raw form. The two treatments in
which the combined institution is a costly option investigate whether participants perceived
the additional value of the second institutional component to be high enough to give up
10% of their endowment. The key variable of interest is participants’ voting behavior,
which shows their preferences and their stability.
The main finding of this paper is that communication is almost universally preferred over
peer-punishment in a public goods game. 80.1% of participants vote for communication over
punishment across all voting decisions. This puts previous findings into perspective, where
different sanctioning institutions are found to be emerging endogenously (Dannenberg
et al., 2020; Ertan et al., 2009; Gürerk et al., 2006; Kosfeld et al., 2009; Markussen et
al., 2014; Sutter et al., 2010; for a review see Dannenberg & Gallier, 2020). In all of
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these studies, participants choose between different sanctioning institutions or between
a sanctioning mechanism and an institution-free game and hence lack the option (to
vote) for communication. When communication is an institutional choice, the endogenous
emergence of sanctioning institutions fails, while cooperation rates and payoffs are high.
This is neither predicted by a standard model of purely self-regarding preferences nor
a model with other-regarding preferences (Fehr & Schmidt, 1999). Overall, this result
implies an interesting conjecture for policymaking and further research. When human
preferences for communication over sanctioning institutions are stable across domains,
this would help to explain why alternative sanctioning institutions in real-world dilemmas
often lack support in the presence of communication opportunities. This is especially
important, as communication alone often fails to solve the cooperation problem in larger
contexts, but alternative institutions do not emerge (e.g., climate change (Nordhaus,
2019) or other global public goods (Buchholz & Sandler, 2021)). A limitation of this
conjecture is that participants in this experiment largely overcome the dilemma when
using communication. It would therefore be interesting to investigate the stability of the
preference for communication over sanctioning in situations where communication fails to
foster cooperation.
I furthermore show that the perceived value of communication in a social dilemma setting
is higher than that of punishment. Participants frequently vote for a costly combined
institution of communication and punishment over a pure punishment institution, but
virtually never for the combined institution over communication. This finding might have
additional policy implications. It suggests that it might be harder to find support for an
additional costly (sanctioning) mechanism in the presence of communication opportunities.
While cooperation rates in this study are very high, humans might perceive the added
value of punishment institutions as similarly low even when cooperation fails. This could
help to explain why sanctioning institutions are not implemented in many real-world social
dilemma settings despite cooperation failures.
Finally, participants in this experiment self-report a very strong aversion against sanctioning
regimes, a liking for the opportunity to communicate, and a sensitivity to an institution’s
cost prior to any play of the game. This study is the first to actively elicit participants voting
reasons and thus to directly document this strong aversion to punishment institutions.
The aversion towards punishment might help to explain the often slow and gradual or
sometimes even failing endogenous implementation of sanctioning institutions observed in
previous studies (Ertan et al., 2009; Gürerk et al., 2006; Kosfeld et al., 2009).
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2

Previous Literature

Overall this paper relates to three distinct strands of literature. It firstly connects to the
literature on the effect of exogenously imposed sanctioning institutions and communication
on cooperation in public goods games. I discuss this literature, provide evidence of their
effectiveness, and discuss potential shortcomings. Secondly and more specifically this
paper contributes to the literature on the endogenous emergence of institutions. Finally, I
discuss the evidence on the strategic use of communication.
The literature on different exogenously imposed institutions and their effect on cooperation
in a public goods game is extensive (see reviews by Balliet, 2010; Chaudhuri, 2011; Jin
et al., 2022). In this study, I focus on the two most effective institutional components
in laboratory settings that are ubiquitous in real-world settings: communication and
sanctions.
Sanctioning institutions exist in different forms and many societies (Henrich et al., 2006)
and a wide range of them has been empirically studied. They can be monetary or nonmonetary (Masclet et al., 2003), positive (rewards) or negative (punishment) (Sefton et
al., 2007), they can be informal, i.e., meted out by peers (Fehr & Gächter, 2002, 2000)
or a third party (Fehr & Fischbacher, 2004), or they can be formal mechanisms, that
automatically sanction members that do not adhere to a pre-specified rule (Falkinger
et al., 2000). In this study, I focus on one of the most theoretically and empirically
studied sanctioning institutions in the context of the public goods game: informal and
costly peer-punishment as proposed by Fehr and Gächter (2002, 2000). In this institution,
all members of a group can monetarily punish each other at a cost to themselves after
observing each others’ choices. A common and robust result of these peer-punishment
institutions are medium to large contributions to the public good and punishment of
non-contributors (see Balliet et al., 2011).
Two central problems of peer-sanctioning institutions exist. The first problem is pointed out
by Oliver (1980) and Yamagishi (1986). Any sanctioning institution that is not compulsory,
not automatic, and has a monetary cost creates a second-order free-riding problem. An
individual contributor might want non-contributors to be punished, but due to its cost
might prefer others to pay for the punishment. Thus sanctioning institutions hinge on
the willingness of some members of a group to pay for the punishment of norm-violators,
turning the sanctioning decision into another public good. The second main problem of
peer-punishment stems from its non-targeted nature. Individuals can assign punishment
to both non-contributors as well as contributors. Indeed, Cinyabuguma et al. (2004) and
Herrmann et al. (2008) report that a small, but significant fraction of participants punish
others with a higher or even full contribution to the public good. This so-called perverse
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punishment is not targeted at anti-social behavior, but at those who contribute to the
common interest. Overall, the literature shows that peer-punishment increases cooperation
in a public goods game, but it has both theoretical and empirical drawbacks and does not
always lead to full cooperation.
Communication is a central element of human interaction, and its effect has been studied
in the context of social dilemmas and public goods games (see the review in Balliet,
2010). Communication institutions can be implemented in different forms. They vary by
the communication medium (e.g., face-to-face, chat, audio), the restrictions put on the
message content (e.g., free-form, pre-formulated, numerical only), the network structure
(e.g., one-to-one, all-to-all, star-networks), and the frequency and duration. Contributions
in a public goods game are especially high in rich types of communication, such as
free-form messages or face-to-face communication. In contrast, more restricted forms of
communication (infrequent or purely numerical messages), lead to only marginally higher
contributions than institution-free public goods games (Bicchieri & Lev-On, 2007; Bochet
et al., 2006; Bochet & Putterman, 2009; Brosig et al., 2001; Frohlich & Oppenheimer,
1998; Isaac & Walker, 1988; Marini et al., 2020; Ostrom et al., 1992, 1994; Palfrey et al.,
2017; Wu et al., 2016). In this study I concentrate on a rich type of communication that
is one of the most common interaction formats today: free-form all-to-all chat messages.
They have the advantage that they can be implemented to be largely anonymous and
thus resemble anonymous peer-sanctioning institutions, they provide a full data set of
all communication, they can be collected discreetly and analyzed easily, and allow more
experimental control than face-to-face communication.
Two main problems of communication exist in social dilemmas. The first is that communication without contracts is non-binding and does not have any monetary consequences,
thus potentially making it purely “cheap talk” (Crawford & Sobel, 1982; Farrell & Rabin,
1996).1 Thus communication could be used pro-socially to coordinate with other agents,
but could also be used to deceive them and agents therefore might disregard the communication by others. Secondly, the positive effect of communication on contributions
often fades over time, if communication is abolished (Bochet et al., 2006; Frohlich &
Oppenheimer, 1998; Ostrom et al., 1992).
Two studies compare the effects of exogenously assigned peer-punishment, communication,
and the combined institution and find mixed results. First, Ostrom et al. (1992) analyze
the difference between four settings with either sanctions or no sanctions and either
(face-to-face) communication at the beginning of the experiment or no communication.
They find significantly lower cooperation in an institution with only sanctions compared
to an institution with only communication or a combined institution. Similarly, Bochet
1

I discuss further models of communication in social dilemma games in section 4.3.
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et al. (2006) find that public goods contributions are very high in a setting with a
chat room and one where a chat room is combined with a peer-punishment mechanism.
However, contributions in both the chat room and the combined institution treatment are
significantly higher compared to a game with only peer-punishment.
A second strand of literature extends the analysis on exogenously imposed institutions
by asking: what institutions are endogenously chosen in social dilemma situations? One
robust finding in this literature is that humans almost universally select sanctioning
institutions when given a choice between an institution-free environment and an institution
that allows peer-punishment, third-party punishment or entails some formal redistributive
or punitive mechanism (Fehr & Williams, 2018; Gürerk et al., 2006; Kosfeld et al., 2009;
Markussen et al., 2014; Sutter et al., 2010; for a review see Dannenberg & Gallier, 2020).
Moreover, this endogenous emergence of sanctioning institutions is accompanied by an
increase in cooperation rates in the groups that employ the institutions compared to an
institution-free environment.
Four studies on endogenous choice are more closely related to this paper. The first three
use a very similar experimental design. Sutter et al. (2010) show that participants prefer
positive peer-sanctions (i.e., rewards) over negative peer-sanctions (i.e., punishment) in a
public goods game with endogenous institution selection. Markussen et al. (2014) extend
this finding by showing that participants prefer formal rules over informal rules. Finally,
Dannenberg et al. (2020) show that groups endogenously select ostracism mechanisms over
institution-free environments, even if they are costly. All three of these studies additionally
compare exogenously imposed institutions to endogenously selected ones and find very
similar levels of cooperation. The fourth related study is by Ostrom et. al (1992, 1994). In
the paper and subsequent book, the authors mainly investigate the effect of exogenously
assigned communication and sanctioning institutions in a common-pool resource game
with a randomly determined end. However, they conduct one endogenous choice treatment
with two groups. In their endogenous choice treatment, participants communicated faceto-face for 10 minutes at the beginning of the experiment. After the communication
phase participants could vote on whether to implement a peer-punishment institution for
the subsequent play. No future communication opportunities existed. They report that
both groups in the experiment agreed on a mutual contribution strategy for the game,
on implementing a punishment institution, and subsequently reach nearly pareto-optimal
outcomes. In contrast to this paper communication was not an institutional choice but
exogenously imposed, was face-to-face, only allowed once, and could be combined with
sanctions or the institution-free game. Overall this paper adds to the endogenous choice
literature by providing evidence on preferences over two of the most cooperation-enhancing
and widespread institutions.
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Finally, this paper addresses the literature on the use of communication in strategic
situations. Communication (similar to sanctions) can be used to signal (dis-)approval of
other players’ actions. Brandts et al. (2016) test the strategic use of free-form messages
in a buyer-seller game and find that friendlier communication leads to larger payoffs.
Andrade & Ho (2009) show that participants strategically use and even exaggerate their
emotions to affect decisions by others in a series of experiments. Finally, Chen et al. (2019)
show that participants in an experiment strategically adapt the friendliness of their facial
expressions to affect whether they get assigned a (un)desirable task. These papers indicate
that participants use communication strategically. I thus conjecture, that in a written
context the friendliness or sentiment of a message could be used strategically and could
predict contribution behavior. While the experiment in this paper is not designed to test
this conjecture, I add to this literature by providing some exploratory evidence that chat
messages with a more positive sentiment are associated with higher contribution rates in a
public goods game.

3

The Experiment

The experiment in this study is a five-person public goods game with partner matching
where participants repeatedly choose between two institutions. The two institutions vary
between experimental treatments but are always a subset of the following three institutions:
a punishment institution (P), a communication institution (C), and a costly institution
where both punishment and communication are possible (C+P). The experiment consists
of four phases and each phase follows the same structure. At the beginning of a phase
all members of a group vote between the two institutions available in their treatment.
Following each vote, participants play five rounds of a public goods game under the
institution that the majority of the group has voted for. The remainder of this section first
describes the game’s overall structure and the voting procedure. Afterward, I introduce
the public goods game, the institutions and their payoffs, and finally the treatments.

3.1

Structure and Voting

The general structure of the experiment is as follows:
V pre GV1 , . . . , GV5 , V 2 , GV1 , . . . , GV5 , V 3 , GV1 , . . . , GV5 , V 4 , GV1 , . . . , GV5 ,
1
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At the beginning of each phase participants cast their institutional vote (V pre , . . . , V 4 )
and subsequently play five rounds of a public goods game under the institution chosen by
n

n

the group (GV1 , . . . , GV5 ). The outcome of the vote is determined by majority rule and
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voting is mandatory (i.e., there are no abstentions). With an uneven number of group
members, no possibilities exist for ties; thus majority voting between two options creates a
clear institutional winner.2
The first vote V pre elicits participants’ initial preference order over all institutions prior
to any experience of play. To make the elicitation incentive compatible, participants are
unaware of their treatment assignment and vote pairwise between all possible institutions.
They know, that according to their treatment one of their votes will be counted as their
vote for the first phase. After the first vote, participants learn their treatment assignment
and the outcome of the majority vote. In each subsequent voting round (V 2 , . . . , V 4 )
participants only cast one vote according to their treatment. After each vote, participants
report the strength of their preference for the institution they have voted for on an
unincentivized slider.

3.2

Public Goods Game, Institutions and Treatments

In a public goods game, all agents individually decide how to split their own initial
endowment between a common project and their private account. Contributions to the
common project benefit all players equally, while money kept in the private account
only benefits the player. The dilemma arises, as contributions to the common project
are multiplied by the marginal per-capita return (MPCR), which is smaller than 1 and
larger than 1/n, where n is the number of players in a group. The payoff function in this
experiment is given by:
πi = E − IT − ci + 0.4

n
X

cj

(1)

j=1

πi describes participants’ final payoff, E their initial endowment, ci their contribution
to the project and cj the contributions by all members of the group (j ∈ 1, . . . , 5). The
marginal per-capita return is 0.4 and the endowment 20 points in this experiment. IT is
an institutional cost parameter that differs between institutions.3 It can be interpreted
as the cost to society when choosing a more complex institution over a simpler one. The
simpler institutions in this experiment are those with only one component (i.e., only
communication or only punishment), and the cost of those is set to zero (IT ∈(P, C) = 0).
When the game contains both components, the cost is set to two (IT =C+P = 2).
The communication (C) institution implements an all-to-all 90 seconds open chat at the
beginning of each round. Participants are informed at the beginning of the experiment, that
2

A potential caveat of this voting rule is the fact that it does not allow participants to express their
strength of preference for each institution. Despite this weakness, the simple majority rule has the benefit
of being easily understood, its large external validity when compared to real-world voting procedures, and
its almost universally agreed “fairness” in the sense of May (1952).
3
Dannenberg et al. (2020) also use an institutional cost parameter and interpret it similarly.
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they are prohibited from sharing personal information (about sex/age/study subject/. . . )
or making threats and promises outside the lab. After the communication phase, all
members of a group make their contribution choices and payoffs are calculated. Finally,
participants see the contributions and payoffs of all members of their group. During the
chat and the display of results, participants are identified by a unique name (“player A”,
“player B”, . . . ). This name is reassigned each round to increase anonymity.4
In the punishment (P) institution, the game has two stages: first, the same contribution
decision as in C, and in the second stage, a peer-punishment mechanism. The peerpunishment mechanism works as follows. Following the first stage, participants see the
contributions and the resulting preliminary payoffs of all members of their group from the
first stage. In the second stage, each player can decide to allocate reduction points to other
members of their group. Each reduction point costs the sender one point and reduces the
receiving player’s payoff by three points.5 Finally, participants are shown a final screen
with their payoff, as well as how many reduction points they have received (but not who
sent them). Player identifiers are again reassigned each round.6 More formally, the payoff
function in P is:

h

πi = max 0, E − IT − ci + 0.4

n
X
j=1

cj − 3

X
j6=i

Rj,i −

X

Ri,j

i

(2)

i6=j

Ri,j are the reduction points sent by player i to reduce the payoff of player j, and Rj,i the
reduction points sent by player j to player i. The punishment leverage factor is 3 and
punishment points are restricted, so that player i can allocate at most 2 punishment points
to any other player j. A floor of 0 is implemented to ensure that no negative payoffs are
possible.
The communication and punishment institution (C+P) combines the two mechanisms
and implements both a pre-contribution chat and post-contribution peer-punishment. The
payoff function in C+P is thus the same as in P, with a cost for the institution of I = 2.
I conduct three treatments to answer the main research questions of this paper. In the
first treatment (C vs. P) participants can vote for communication or punishment. This
treatment addresses the question: do participants prefer communication or punishment?
The other two treatments (C vs. C+P and P vs. C+P) address the question: do participants
prefer a costly combination of punishment and communication over a communication
institution or a punishment institution? The C vs. C+P treatment furthermore investigates
4

See Figure A12 in the Appendix for a screenshot of the communication screen.
This implements a fixed fee-to-fine ratio of 3, exactly as in Sutter et al. (2010) and similar to
Markussen et al. (2014), who use a fee-to-fine ratio of 4. See the discussion in Casari (2005) about the
benefits of a fixed fee-to-fine ratio over the Fehr & Gächter (2000) design.
6
See Figure A14 in the Appendix for a screenshot of the reduction allocation screen.
5
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whether the emergence of punishment institutions found in the previous literature holds
in a setting where a communication institution is an alternative.
The treatments are summarized in Table 1.
Table 1: Treatment overview
Treatment

Available institutions

C vs. P
Punishment
C vs. C+P Communication
P vs. C+P Punishment

3.3

Communication
Communication + Punishment
Communication + Punishment

Experimental Implementation

The experiment was preregistered at as-predicted as trial #801217 and the experimental
sessions were conducted in November and December 2021, and January 2022 at the
MABELLA laboratory at the University of Mainz in Germany. Participants were invited
via ORSEE (Greiner, 2015) and the experiment was programmed in oTree (Chen et al.,
2016). Overall, 270 participants participated in 17 sessions. After arriving at the lab and
some general welcome words, participants individually randomly drew a card, allocating
them a seat in the laboratory. The randomly assigned seat determined their treatment
and group such that participants in the same group were never seated next to each other.
This prevented participants from using the sounds of the keyboards (or a lack thereof) to
identify other members of their group. All three treatments were played by at least one
group in all but two sessions, where less than 15 participants showed up.
Participants received printed instructions about the experiment that included a prompt not
to share any personal or self-identifying information with other participants.8 Throughout
the instructions, the different institutions were described as “Game A”, “Game B”, and
“Game C”. Additionally, neutral language was used, and punishment was referred to as
“allocating reduction points” to limit participants’ aversion against punishment frames.
As previously stated, participant identifiers (used in the chat, the presentation of results,
and the allocation of reduction points) were reassigned at the beginning of each round to
limit cross-round identifiability and reputation building.
To facilitate understanding of the game and its rules, participants went through a series
of control questions after reading the instructions. Participants first had to calculate the
payoff of a player in ten specific fictitious situations. During these calculation questions,
participants could use a simple on-screen calculator. Following the calculation questions,
7
8

See the preregistration in Appendix A.5 or at https://aspredicted.org/blind.php?x=WT7_ZQG
See Appendix A.4.1 for an English translation of the instructions.
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participants answered ten questions about the general rules of voting and the institutions.9
Each control question had to be answered correctly for a participant to advance to the
next one. Participants were instructed to either raise their hand when they had questions
or to use an on-screen chat box, via which participants could talk to the experimenter
during the control questions.
Participants played the main experimental game following the control questions. At the
end of the study, participants answered survey questions on basic demographics, as well
as on trust, altruism, risk aversion, positive and negative reciprocity, and a self-reported
math score (following Falk et al., 2018, 2016), as well as two subscales of communication
apprehension (McCroskey, 1992) and competition preferences (Fallucchi et al., 2020).
Finally, participants saw their overall payoff from this study, which was based on two
randomly selected phases (i.e., ten rounds). During the experiment, the experimental
currency was called points and the conversion was 100 points = 3€. Experimental sessions
lasted roughly 90 minutes on average and the mean individual payoff was 16,50€ (min:
13,60€; max: 17,90€) including a 5€ showup-fee. Participants were paid in cash individually
in a separate room directly after the experiment.

4

Theoretical Predictions

This section presents theoretical predictions from three perspectives. First, it presents the
game theoretic equilibrium predictions for an agent with “standard” homo oeconomicus
preferences. Afterward, I show theoretical predictions from a model of other-regarding
preferences (Fehr & Schmidt, 1999). Finally, I briefly discuss additional behavioral models
of communication and their empirical evidence. One key assumption of all these models is
common knowledge of rationality. The predictions from the standard model and the Fehr
& Schmidt model are summarized in Table A6 and A7 in the appendix.

4.1

Standard Preferences

The utility function of agents with standard preferences only depends on their own payoff.
The game theoretic subgame perfect Nash-equilibrium prediction for an agent with such
preferences in the finitely repeated linear public goods game without any institution is
an equilibrium where no contributions to the public good take place. This is shown by
starting with a simple one-shot game. In the one-shot game, a unique Nash-equilibrium
exists where an agent does not contribute anything, as regardless of the response of the
other player(s) non-contribution maximizes the agent’s own payoff (and hence utility).
9

See Appendix A.4.3 for the specific situations and the control questions about the rules and Figures
A8 and A9 for exemplary screenshots.
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Using backward induction, this equilibrium prediction holds for the general finite n-round
case.10
Introducing a pre-play communication stage, the payoff function of the public goods game
does not change under traditional assumptions of communication (Crawford & Sobel,
1982; Farrell, 1987; Farrell & Rabin, 1996). Assume a player receives the message “I
will contribute everything” from a partner. This message does not change the dominant
strategy of either the sender or the receiver, as it does not affect an agent’s utility
function. The agent knows that the dominant strategy of the sender of the message
remains no-contribution, as the message is not self-committing. A receiver of any message
thus disregards any signal of the sender. Communication - if it emerges - is purely
uninformative cheap talk to the agents in this view. Thus, the equilibrium predictions
for agents with standard preferences in a public goods game with communication are no
contributions and babbling.
Under a peer-punishment institution, the game is a stage game with two stages. In the
first stage, participants choose their contributions, and in the second can allocate costly
punishment. In Nash-equilibrium in the one-shot game, there are no contributions and
no punishment. To see this, assume any vector of contributions in the first stage. In the
second (punishment) stage, a self-regarding agent will not punish anybody regardless of
their contribution choice, as punishment is costly. Knowing that no punishment takes
place in the second stage, the dominant strategy in the first stage is to contribute nothing,
as punishment is not a credible threat. Using backward induction, this prediction holds for
the finite case and presents a unique subgame perfect Nash-equilibrium that is materially
the same as in the institution-free environment or the communication institution: no
contributions and no punishment.
The equilibrium prediction in the combined institution combines the insights from the
previous two predictions. Since punishment and communication are non-deterrent and
not self-committing, the verbal threat of punishment is, therefore non-deterrent. The
equilibrium prediction in the combined institution is thus babbling, no contributions, and
no punishment.
The model with standard preferences makes clear predictions about agents’ institutional
preferences and their voting behavior. In all institutions, agents expect no contributions
and either no punishment, babbling or both in equilibrium. In the P vs. C treatment
agents are therefore indifferent and being forced to vote they will randomly vote with 50%
probability for one of the two institutions. In the C vs. C+P and P vs. C+P treatments
the agents have a clear preference. In equilibrium, an agent’s utility is lower in C+P than
10

See Appendix A.3.1 for details.
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in C and P due to the institutional cost parameter. The standard theory thus predicts a
0% probability of participants voting for the combined institution over communication or
punishment.

4.2

A Model of Other-regarding Preferences

In contrast to purely standard preferences that are self-regarding, agents with otherregarding preferences receive (dis)utility depending on the distance between their income
and that of other agents. One prominent model is by Fehr & Schmidt (1999). While other
models of social preferences exist (Bolton & Ockenfels, 2000; Charness & Rabin, 2002),
this fairly parsimonious model has been used by the previous literature to capture and
discuss central notions of other-regarding preferences and their implications for institutional
selection (Dannenberg et al., 2020; Kosfeld et al., 2009; Markussen et al., 2014; Sutter &
Strassmair, 2009). I, therefore, address the previous literature and provide the predictions
of the model in the context of this experiment.
In the Fehr & Schmidt (1999) (F-S) model, an agent’s utility depends on their income
as well as their income relative to the income of others. Relative to others, an agent can
have the same, higher or lower income, and being ahead or behind might affect utility
differently. Therefore F-S augment the standard utility function with two terms: one for
advantageous and one for disadvantageous inequality aversion. They propose the following
functional form
Ui (π) = πi −

αi X
βi X
max(πj − πi , 0) −
max(πi − πj , 0)
n − 1 j6=i
n − 1 j6=i

The utility of an agent with such a utility function depends both on their own income
or payoff (πi ) and a vector of the payoffs of other agents in their comparison group
(π = πi , . . . , πn ). α captures an individual’s preferences against disadvantageous inequality
(i.e., behindness aversion) and β against advantageous inequality (i.e., aheadness aversion).
Fehr & Schmidt derive the subgame perfect Nash-equilibrium for a finitely repeated
institution-free n-player public goods game for agents with other-regarding preferences.
Importantly, the Nash-equilibrium prediction depends on the distribution of inequalityaversion among the members of the group. Two cases with different equilibria predictions
exist. In the first case, the aheadness aversion of one or multiple members of the group
is lower than a critical threshold. In this case, the equilibrium prediction is that nobody
contributes anything to the public good. In the second condition, all participants have
a high advantageous inequality aversion. In this case, multiple equilibria exist in which
all members contribute the same amount cˆi ∈ (0, E). Given the empirical distribution of
β suggested by Fehr & Schmidt (1999), the probability that the equilibria with positive
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contributions are possible is very low (approximately 1%).
The payoff function is the same in the institution-free game and the game with communication. In this view, communication is simply cheap talk similar to the standard preferences
model. Accordingly, the Nash-equilibrium predictions of the F-S model for the communication game are no contributions and babbling.11 A caveat here is that communication
is understood as non-self-committing cheap talk. This is due to the assumption of the
omniscience of all agents.
Fehr & Schmidt also derive the subgame perfect Nash-equilibrium for a game with a
peer-punishment institution. They identify two conditions with different equilibria that
depend on the distribution of inequality aversion amongst the agents and their willingness
to be “conditionally cooperative enforcers”. They define a “conditionally cooperative
enforcer” as an agent willing to punish others who contribute less than the average. In the
first condition, enough “conditionally cooperative enforcers” exist and have a behindnessaversion larger than a critical threshold that depends on the game’s parameters. In this
condition, multiple Nash-equilibria exist, where any contribution level cˆi ∈ (0, E) can be
an equilibrium and no punishment happens. In the second condition, there are not enough
conditionally cooperative punishers in a group. Then a unique equilibrium exists with no
contributions and no punishment. Given the empirical distribution of β and α suggested
by Fehr & Schmidt (1999), the probability that equilibria with positive contributions exist
is between 10% and 32%.12
Adding communication to a punishment institution does not change equilibrium predictions
compared to a punishment-only institution. In the F-S model, communication does not
affect utility and agents perceive it as non-self-committing cheap talk. However, in
a situation with enough “conditionally cooperative enforcers” and peer-punishment, a
continuum of equilibria can exist, including one with full cooperation. In this situation,
communication could be used by the agents to try to coordinate on the pareto optimal
equilibrium. This would require additional assumptions on equilibrium selection that are
not part of the standard F-S framework.
The institutional preferences of agents with F-S utility depend on the distribution of
other-regarding-preferences in their group.13 In the C vs.P treatment agents are indifferent
11

Crucially, one assumption in the F-S model is that everybody knows the type of every other player.
In reality, this might not be the case and agents might have an unclear prior about the type distribution
amongst the members of their group. Relaxing this assumption, once could conjecture that players could
use communication to gain a sharper posterior about the distribution of the type of the other players.
However, due to the non-self-committing nature of messages and the non-aligned preferences, F-S-type
agents with an uninformed prior should perceive communication as cheap talk and not update their prior
based on communication.
12
See Appendix A.3.2 for a more formal discussion of those predictions.
13
Again keep in mind that F-S assume common rationality and omniscience to derive their theoretical
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if the distribution of parameters implies either the no-cooperation equilibrium or the
continuum of positive equilibria under both institutions. Under certain distributions,
cooperative equilibria are possible in the punishment institution but not in the communication institution. Thus overall, agents will vote with more than 50% probability for the
punishment institution. In the C vs. C+P treatment, the predictions are similar, where
participants in groups where cooperative equilibria are only possible in C+P but not in C
will vote for the combined institution. Finally, in the P vs. C+P treatment, all agents will
vote for the punishment institution, as communication in the F-S model is cheap-talk.

4.3

Models of Communication

Different models of how free-form communication affects behavior in games exist. Some
recent approaches investigate communication on the basis of level-k models of reasoning
(Crawford, 2017; Ellingsen et al., 2018; Ellingsen & Östling, 2010; He et al., 2019). However,
these models derive similar predictions to the model with self-regarding preferences for the
public goods game. In the context of the one-shot 2-player prisoner’s dilemma or public
goods game, different recent theoretical contributions have incorporated other behavioral
channels into agents’ utility functions. Bahel et al. (2022) base their theoretical analysis
on the conjecture that agents receive disutility from deceiving others after sending signals
of conditional cooperation. López-Pérez (2008, 2012) models games where agents receive
disutility from norm-breaking. Miettinen (2013) introduces a utility cost of guilt that is
increasing in the harm inflicted by a player’s action. In contrast to these outcome-based
approaches, Charness & Dufwenberg (2006) follow an approach from psychological game
theory and incorporate guilt aversion and belief-dependent preferences. Their investigation
introduces the notion that communication (of intentions) affects the beliefs of other agents.
Due to agents’ guilt aversion, they receive disutility when choosing an action that deviates
from the other agents’ beliefs. Common to all these approaches is that under certain
assumptions of the parametrization of agents’ utility functions cooperative equilibria can
be reached and sustained. However, while theoretically appealing, it is not ex-ante clear
how these additional behavioral parameters of agents are distributed, and differentiating
between these models in an experimental setting is challenging.
Most of the explanations proposed by the theoretical models for the cooperation-increasing
effect of communication have been documented in empirical studies. The recent literature
has shown that humans seem to have a preference for truth-telling (Abeler et al., 2019), a
psychological cost to lying (Gneezy et al., 2018), as well as belief-dependent preferences
with regards to reciprocity (Bellemare & Sebald, 2022). On the other hand, He et al.
(2017) show that a large part of the cooperation-increasing effect of communication is
equilibrium predictions.
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due to “type-detection”. This points toward an information effect of communication and
thus questions the fundamental assumption of omniscience which all theoretical models
discussed above rely on.
Overall, the theoretical and empirical literature on communication in games shows that
the effect of communication is complex and can be explained by multiple behavioral
mechanisms. Additionally, it seems reasonable, that different mechanisms affect the
behavior of individuals in certain situations, leading to potentially large heterogeneity
within and between individuals. It is thus unclear, how precisely communication should be
modeled in a tractable framework and covering all potential mechanisms in a parsimonious
model is problematic.

5

Results

This section will present descriptive and non-parametric results on institutional preferences,
voting behavior, contributions, payoffs, and the use of communication and punishment.
Furthermore, regression results will look at the interdependence of these factors.

5.1

Institutional Preferences

I combine the three binary vote choices in V pre to obtain participants’ preference order
over the three institutions prior to any play. Figure 1 displays the preference order for
the participants that have transitive preferences (94.8% of participants (256 of 270)).
A large majority of participants (87.8%) choose the communication institution as their
first preference. They thus vote for communication when the alternatives are either
punishment or the combined institution. The first preference for a small minority is
either the punishment (4.4%) or the combined institution (2.6%). This indicates that
communication is perceived as the ‘first best’ institution by a large majority of participants
prior to any experience in the game. There is more heterogeneity in the second and third
preferences of participants. 61% of participants, who select communication as their first
preference vote for the combined institution when the alternative is a peer-punishment
institution, and 39% prefer peer-punishment.
Overall, this suggests three main results. Firstly, I show that participants have a preference
for communication over punishment and the costly combined institution. Secondly,
participants prefer a communication institution over a combined institution when there is
a 10% reduction in their endowment. Finally, participants perceive the relative value of
communication as high enough that a large fraction (57%) of them vote to give up 10%
of their endowment to interact in a combined institution rather than a punishment-only
institution.
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First Preference

4.4%
2.6%

87.8%

Punishment

Second Preference

Third Preference

Communication

Both

Punishment

Communication

Communication

Punishment

36.3%

Punishment

Both

56.2%

Both

Punishment

Both

Communication

Figure 1: Institutional Preferences
Notes: This graph shows the preferences order across the three institutions in this experiment for all
participants elicited in V pre (n = 270). The preference ranking is obtained by combining all pairwise
votes between all institution pairs. Percentages signify the percentage of participants with one specific
preference order. 5.2% (n = 14) of participants have intransitive preferences and are not displayed in the
graph.

These findings are in contrast with the standard preferences prediction of random voting
between punishment and communication and a strong preference for both single institutions
over the combined institution. Similarly, the predictions from the F-S model do not fit the
large share of participants who prefer communication over punishment and the absence of a
significant share of participants that prefer the combined institution over the communication
institution.
I use probit regressions to test whether basic individual characteristics and economic
preferences predict voting choices in V pre . The independent variables are gender, age,
survey measures of altruism, trust, risk, positive and negative reciprocity, communication
apprehension, perceived math ability, and competition preferences, as well as dummies
testing for order effects. Table A2 in the Appendix reports the estimates for each treatment.
In the P vs. C+P treatment and the C vs. C+P treatments the estimated coefficients for
all individual characteristics are insignificant and mostly small except for self-reported
math ability (p < 0.05). Thus, the choice between the combined institution and both single
institutions is neither strongly correlated with the economic preference survey measures
elicited in this experiment nor with gender or age. In the C vs. P treatment, higher risk
preferences (p = 0.018), higher positive reciprocity (p < 0.01), higher trust (p = 0.023)
as well as being female (p = 0.032) are associated with a higher probability of voting for
communication. Additionally, a small order effect (p = 0.012) exists.
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Overall, the survey measures of economic preferences elicited in this experiment fail to
robustly predict voting choices across all treatments. To qualitatively understand what
might drive participants’ voting choices, the following section analyzes the response of
participants to an open question that asked them to explain their voting choice in V pre .
5.1.1

Reasons for Voting Choices

The reasons why participants vote for a specific institution are ex-ante unclear but could
inform economic theory and policy-making. Therefore, I screen the answers by participants
and develop a classification of the reasons mentioned by participants.14 Two research
assistants were hired, who were blind to the research question and had not participated
in the experiment. They independently classified participants’ answers into the proposed
mutually nonexclusive categories. Afterward, they resolved disagreements independently
from the author and provided a final classification.
In the C vs. P treatment, most participants vote for communication (n = 81). In their
answers, they most frequently mention an aversion towards the reduction mechanism
(57%), make general positive statements regarding the chat (51%), coordination (36%),
social efficiency (22%), coordination of contributions (11%), and mention risk aversion
(11%). The few (n = 9) participants who vote for punishment most frequently make
negative statements regarding the chat (44%), mention fun and excitement (22%), or refer
to the reduction mechanism as something positive (22%).15
In the C vs. C+P treatment, almost all (n = 86) participants vote for communication.
They most frequently make negative statements regarding punishment (58%), or make
positive statements regarding the higher endowment (31%), the chat (24%), the simplicity
of the game (16%), or mention coordination (15%), and social efficiency (15%). This
mirrors the findings in C vs. P with a high degree of punishment aversion. The lack
of support for the combined institution seems to additionally be driven by the reduced
endowment and indicates a price sensitivity in institutional preferences.
In the P vs. C+P treatment, roughly half (n = 49) of the participants vote for the
combined institution. Their answers most frequently contain positive statements regarding
the chat (69%), coordination in general (41%), coordination of contributions (20%), and
statements mentioning the reduced endowment (18%) that almost always contained a
qualifier mentioning an expected net gain. The participants who vote for the punishmentonly institution (n = 41) most frequently mention the reduced endowment (49%), make

14

Appendix A.2 presents a summary of the classification, the process, graphs of the classification, and
a reason-frequency matrix of all answers.
15
See Figure A7 in the Appendix for a graphical representation of the coded reasons mentioned by
participants.
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generally negative statements regarding the chat (17%), as well as statements mentioning
trust (12%).
As a robustness check of the proposed classification, I use an unsupervised text mining
algorithm called RAKE (Rapid Automated Keyword Extraction) proposed by Rose et al.
(2010) to extract important keywords or n-grams (i.e., phrases of n subsequent words)
from participants’ answers.16 RAKE independently identifies keywords or phrases and
provides a score for their importance. The higher the RAKE score, the more important a
concept is to describe the content of a given corpus.17 Figure A2 and Figure A3 in the
Appendix display the most important key phrases identified in participants’ answers. The
most important key-phrases discovered by RAKE all relate to the concepts of ‘chatting
with other participants’, ‘no reduction points’, and ‘(higher) endowments’. This confirms
the robustness of the manual coding procedure.
Overall, the analysis of participants’ answers points to a widespread punishment aversion,
as well as a positive attitude towards communication with fellow participants. As far as I am
aware, this is the first study that demonstrates a negative attitude toward peer-punishment
in social dilemmas in a structured manner. This negative attitude could help to explain
the often hesitant and slow adoption of punishment institutions in previous studies (e.g.,
in Gürerk et al., 2006). Many participants additionally mention the reduced endowment,
indicating that they are aware of the cost of the combined institution. Regardless, many
participants still vote for the combined institution over the punishment institution. This
is clear evidence that participants see value in a combined institution when the alternative
is a punishment-only institution but not when the alternative is a communication-only
institution. This is an interesting finding from a policy perspective, as it suggests that both
the cost of an institution and the outside options matter for the support of institutions.
5.1.2

Repeated Votes

The previous section analyzed the preferences of participants before playing the dilemma
game. This section investigates the evolution of voting throughout the experiment. Figure
2 shows participants’ votes at the beginning of each phase for each treatment. The left
panel shows the votes in C vs. P, the middle in C vs. C+P, and the right in P vs. C+P.
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Alternative unsupervised approaches are topic models (i.e., Latent Dirichlet Allocation (Blei et al.,
2003) or Structural Topic Models (Roberts et al., 2016)). However, they often do not perform well on
small corpora with short documents (c.f. Qiang et al., 2022).
17
The score calculates the ratio between the degree of a word or n-gram and its absolute frequency
in the corpus. More technically, the degree of a word is obtained from representing the corpus as an
undirected graph. In this graph each word (or n-gram) is represented as a node and all neighboring
words as its edges. Summing the number of edges connected to each word represents the degree of a
word. Equivalently, this information is represented in the degree matrix of the graph. Hence, the degree of
a word is high, if it co-occurs often with other words or in longer phrases, while the relative frequency
increases mostly for “insular” words. Thus, the RAKE-score is high for words or n-grams, that occur in
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Figure 2: Institutional votes by treatment and phase
Notes: This graph displays the voting behavior and institutions selected for each institution in the three
treatments across all four phases. The bars display the share of participants voting for each institution.
The points and lines show the fraction of groups that implement the corresponding institution (i.e., in the
left panel, groups that play the punishment institution, in the middle and the right panel, groups that
play the combined institution.)

The communication institution is implemented in the first phase by all groups, when it
is available (i.e., in P vs. C and C vs. C+P). However, the fraction of participants who
vote for punishment over communication in P vs. C increases in the subsequent phases.
Fisher’s Exact Test rejects that there is no change in the fractions of votes across all phases
(p < 0.01). An analysis of the chat messages suggests two reasons for these changes. First,
participants in four groups chat, coordinate on full contribution and no future punishment,
and subsequently choose to jointly vote for the punishment institution to finish this part
of the experiment faster.18 Three of the four groups stick to their agreement. In one
group, participants deviate from full contribution and the group switches back to the
communication institution. Second, in one group, some members contribute nothing to
the public good. A majority of the group then votes for punishment in the next phase and
cooperation increases but does not reach pareto-optimality.
In the C vs. C+P treatment, the majority of participants consistently votes for the
communication-only institution (phase 1: 95.6%; phase 2: 93.3%; phase 3: 91.1%; phase 4:
94.4%). There is no significant change in voting behavior across phases (Fisher’s Exact
Test: p = 0.71), confirming stable institutional preference in this treatment.
longer phrases and in multiple contexts and lower for words, that appear by themselves.
18
This happens despite participants knowing that they will remain in the room until all participants
have finished the experiment. I choose not to force participants to stay 90 seconds on the punishment
screen to eliminate experimenter demand effects. Participants could interpret being forced to stay 90
seconds on the reduction screen as a signal that the experiment(or) expects them to perform some action.
Thus switching from the communication to the punishment institution significantly shortens the duration
of each round.
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In the P vs. C+P treatment, roughly half of the participants vote for the combined
institution and half for the punishment-only institution in the first phase. Over time, the
share of groups voting for the combined institution decreases (Fisher’s Exact Test: p < 0.01
jointly and p < 0.05 for all pairs of subsequent phases). The average decrease in popularity
for the combined institution masks important heterogeneous voting changes over time.
The institutional paths taken by each group reveal distinct patterns of transitions between
institutions.19 33.3% of groups implement the combined institution in the first phase and
afterward shift to the punishment only institution for all subsequent phases. 11.1% of
the groups choose the combined institution and transition after two phases, and 5.6% of
the groups stay in the combined institution for all phases. On the other hand, 27.8% of
the groups implement a punishment institution in the first phase, vote for the combined
institution in the second phase, and subsequently switch back to the punishment-only
institution. 11.1% implement the punishment institution in the first two phases switch to
the combined institution for one phase and transition back to punishment. Finally, 11.1%
of the groups stay in the punishment institution for all four phases. Overall, 89% of groups
implement the combined institution at least once. In most groups, where participants
implemented the combined institution and afterwards switch to the punishment institution,
there is a discussion about the cost of the institution and an agreement to switch but stick
to the contribution and no punishment arrangement.
A large share of participants votes for the combined institution over punishment in P
vs. C+P but not in C vs. C+P. The combined institution is significantly more popular
across all phases in P vs. C+P (Cluster-adjusted χ2 Test20 : p = 0.038). Comparing the
popularity across the four phases, the combined institution is voted for significantly more
often in phases 1 and 2 (each p < 0.001), while in phases three and four the difference is
smaller and insignificant.
Overall, the voting patterns suggest stable preferences for communication over the combined
institution in the C vs. C+P treatment. In the P vs. C treatment, most groups vote
for the communication institution consistently, while a few groups transition to the P
institution. The reasons for this transition are largely due to participants’ preferences
for finishing the experiment faster rather than changing institutional preferences. Finally,
participants in P vs. C+P significantly change their voting behavior over the course of the
experiment. Groups that implement the combined institution in the beginning frequently
transition to the punishment-only institution, while groups that implement the punishment
institution in the beginning frequently transition to the combined institution, at least for
19

Table A1 and Figure A1 in the Appendix displays the fraction of groups following each institutional
path.
20
The data is clustered on treatment and this test compares the overall proportion across rounds, while
adjusting for clustering. See Donner (1989) and Jung et al. (2001) for a description of the test. Ignoring
clustering and pooling across rounds, Fisher’s Exact Test reports p < 0.001
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one phase. This indicates that participants are willing to forgo a share of their endowment
to interact in a combined institution when the alternative is punishment-only but not
when the alternative is communication. Thus communication seems to be perceived as a
valuable addition to a peer-punishment institution.
Having observed changes in the voting behavior in P vs. C and P vs. C+P and stable
preferences in C vs. C+P, I analyze whether the outcome of the public goods game in the
previous phases can predict these changes.
Table 2: Probability of Voting for Punishment
P vs. C

P vs. C+P

all phases

Previous game

Mean
Mean
Mean

(2)

(3)

(4)

(5)

(6)

P

C

P

CP

P

CP

0.285***
(0.089)
-0.190
(0.224)
-0.013
(0.025)

0.293***
(0.109)
-0.071
(0.163)
0.021***
(0.008)
-0.032*
(0.018)

0.101
(0.113)
0.795
(1.194)
-0.035
(0.088)
0.037
(0.269)
0.187
(0.149)

0.374*
(0.201)
-0.280
(0.341)
0.029**
(0.013)
-0.067*
(0.036)

0.037
(0.151)
1.375
(2.131)
-0.011
(0.089)
-0.058
(0.560)
0.107
(0.138)

yes
170

yes
100

45

45

0.647***
(0.133)
contribution (%) in previous phase
-0.009
(0.386)
payoff in previous phase
-0.005
(0.038)
punishment received in previous phase
-0.070
(0.067)
sentiment received in previous phase

Phase dummies
Observations

phase two

(1)

Voted for P in previous phase
Mean

all phases

yes
35

-0.048
(0.079)
yes
235

Note:
* p < 0.1, ** p < 0.05, *** p < 0.01
Average marginal effects (discrete for binary variable) from pooled effects probit estimation. DV is the
probability of voting for the punishment institution. Mean contributions, mean payoff, mean punishment
and mean sentiment are the participant-level averages of each variable in the previous voting phase. This
analysis is based on votes 2,3, and 4. Heteroscedasticity robust standard errors, clustered at the group level.

Table 2 presents estimates of average marginal effects from pooled effects probit regressions.
The dependent variable is the probability of voting for the punishment institution in P
vs. C (column 1 and 2), in P vs. C+P in all phases (column 3 and 4), and only for the
second vote (columns 5 and 6). The independent variables are participant-level averages
in the previous phase of their contribution, their average payoff, the average punishment
points they received as well as the average sentiment of the messages they sent and
have received. For each treatment, the regression results are shown conditionally on the
institution chosen in the previous phase.
Participants’ second, third and fourth votes in the P vs. C treatment (column 1 and 2) are
predicted by their previous voting behavior. Participants repeat their vote, irrespective of
the institution in the previous phase (both p < 0.01). The previous mean contribution of
a participant, their mean payoff, the mean punishment they received, or the sentiment
of the chat are not significantly associated with voting choices for the next phase. This
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indicates fairly stable preferences in this treatment and confirms that participants do
not change their vote due to the outcomes of the game, adding additional support to
the interpretation of voting changes due to participants’ preferences for finishing the
experiment faster presented before.
The best predictors for the voting behavior in P vs. C+P (column 3 and 4) depend on the
game played in the previous phase. When participants interacted under the punishment
institution, they are significantly more likely to repeat their previous vote (p < 0.01).
Additionally, higher payoffs and a lower amount of punishment points received are positively
and significantly associated with voting for punishment again. The voting decisions of
participants who interact in the combined institution are not significantly associated with
any of the variables. As previously reported, 61% of participants change their voting
decision from the first to the second phase in P vs. C+P. The analysis in columns 5 and
6 restricts the sample to the votes for the second phase. Participants interacting in the
punishment institution are more likely to repeat their previous voting choice (p = 0.074).
Additionally, they are more likely to vote for the combined institution, the lower their
payoff in the previous phase (p = 0.026), and the higher the punishment they received
(p = 0.062).
This analysis adds to the previous discussion on institutional transitions in the P vs. C+P
treatment. It indicates that participants change their vote significantly more often and
vote for the combined institution when they were previously punished or received a lower
payoff. Overall, participants seem to have fairly stable institutional preferences, but
their likelihood to vote for the combined institution over the pure punishment institution
increases when they receive a lower payoff or are being punished.

5.2

Communication, Punishment, Contributions, and Payoffs

Participants have a strong preference for communication over punishment and often vote
for a costly combined institution over a punishment institution at least once. Given these
preferences, all three institutional settings ocur in this study. This section presents evidence
on the use of the institutional components (i.e., how the participants use communication
and punishment) and analyzes participants’ contribution behavior and payoffs.
5.2.1

Communication

In 71.3% of the rounds, participants implement an institution with a chat (61.6% in the
communication-only institution, 9.7% in the combined institution) across all treatments.
Overall, 96.3% of all participants experience communication in at least one phase. The
following two subsections analyze how participants use communication when it is available.
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5.2.1.1

Communication: Extensive Margin

Figure 3 shows the extensive margin (i.e., how many characters are exchanged) of communication in each group in each round. The highest average number of characters per
group is exchanged in the P vs. C+P treatment when participants vote for the combined
institution (374 characters). Communication is less extensive under the communication
institution in the P vs. C treatment (336), and in the C vs. C+P treatment (274). The
difference between the number of characters exchanged in P vs. C+P and C vs. C+P is
large (100 characters) and significant (M-W-W test: p = 0.03)21 , while all other pairwise
comparisons are non-significant.
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Figure 3: Extensive margin of communication
Notes: This graph shows the mean number of characters exchanged within each group per treatment.
Communication vs Both - Communication are groups in the C vs. C+P treatment in the communication
institution, Punishment vs Communication - Communication are groups in the P vs. C treatment in
the communication institution, and Punishment vs. Both - Both are groups in the P vs. C+P treatment
in the combined institution. Dashed lines indicate that less than five groups are in the institution that
allowed punishment.

Participants write significantly more in the P vs. C+P treatment than in the other
treatments (M-W-W test: p = 0.08 comparing against P vs. C and p < 0.01 comparing
against C vs. C+P). This indicates that participants use communication more extensively
when communication is implemented at a cost. Combining this finding with the result
that a large fraction of groups implement the combined institution only for a single phase,
this indicates, that groups might use communication for a shorter period of time, but more
extensively when it is costly.
5.2.1.2

Communication: Sentiment

Having observed that participants use communication extensively, I now turn to the
21

If not otherwise indicated, all tests are two-sided and the unit of observation for the non-parametric
tests is the group.
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question of how they use it by analyzing the sentiment of communication. The content
of chat data can provide insights into the atmosphere within a group, as well as the
topics and argumentative structure of group discourse. In the previous literature, different
approaches have been used to analyze chat data (for a discussion see e.g., Schram et
al., 2019). The main approaches are manual coding or (semi-)automated algorithmic
encoding. (Semi-)supervised learning approaches (e.g., topic models or argument mining)
have recently been applied to text or chat data in experimental economics to classify their
content (Arad & Penczynski, 2020; Elten & Penczynski, 2020; Hüning et al., 2022a, 2022b;
Ozkes & Hanaki, 2020; Penczynski, 2019). While allowing the analysis of larger corpora,
these approaches still rely on manual coding to classify the content of the training set and
are especially appropriate for longer, asynchronous, or more structured text with clear
ex-ante defined categories or a clear “question and answer” structure. Instead of relying on
such (semi-)supervised approaches, I focus on the friendliness of messages as one specific
strategic element of communication discussed in the previous literature.
I use a pre-trained natural language model by Google to analyze the sentiment of chat
messages22 . The analysis is performed on three collections of messages for each participant
in each round. The first two collections contain all messages sent or received in one round
for one participant. The third collection contains all messages exchanged in one round
by all members of a group and thus defines a group-specific sentiment score. I calculate
one sentiment measure for each of these collections, for each participant in each round.23
The resulting measure is close to zero if the message is neutral, larger than zero if the
sentiment is positive, and smaller than zero if the sentiment is negative. I standardize the
measure such that a unit change in the score represents a change of one standard deviation
in sentiment in this experimental sample.
The mean sentiment in the C vs. C+P treatment is the lowest across all rounds (0.56),
followed by the P vs. C treatment (0.80) and the P vs. C+P treatment (1.23). Testing
non-parametrically, differences between the sentiment in the three treatments exist. The
sentiment in C vs. C+P is significantly lower than in P vs. C+P (M-W-W test: p = 0.055),
and then in C vs. P (M-W-W test: p = 0.043). There is no statistically significant
difference between the latter two (p = 0.29). The difference between the sentiments
however is not consistent over time. Figure A4 in the Appendix plots the mean sentiment
22

Google’s pre-trained Natural Language API is available at https://cloud.google.com/natural-language/
docs/analyzing-sentiment. This approach has four main advantages over sentiment analysis on userspecified dictionaries. It is built on a large German corpus of different text types, it does not rely on a
dictionary specified by the user, thereby avoiding any intentional or unintentional bias in the encoding, it
is reproducible, and it is cheaper than manual encoding by research assistants.
23
For each collection, the sentiment analysis returns two outputs: the degree of positive or negative
sentiment, and the always positive strength of the sentiment. Multiplying the strength with the score
provides a measure of the overall sentiment. To facitilate interpretation, I devide this measure by the
sample standard deviation.
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in each treatment throughout the experiment.
5.2.2

Punishment

Across treatments and rounds, 38.4% of participants interact under institutions that allow
peer-punishment (28.7% of participants are in the punishment institution and 9.7% in the
combined institution). Figure 4 shows the extensive margin of punishment (i.e., how many
punishment points are sent) in each round.

Mean punishment sent by participants
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Figure 4: Punishment
Notes: This graph shows the mean number of punishment points sent by treatment and institution chosen.
Punishment vs. Communication - Punishment are groups in the P vs. C treatment in the punishment
institution, Punishment vs. Both - Punishment are groups in the P vs. C+P treatment in the punishment
institution, and Punishment vs. Both - Both are groups in the P vs. C+P treatment in the combined
institution. Dashed lines indicate that less than five groups are in the institution that allowed punishment.

Participants in the punishment institution in P vs. C sent the highest average number of
punishment points (0.27 points per participant per round). Participants in P vs. C+P sent
on average 0.13 punishment points in the punishment institution and 0.036 points in the
combined institution. Testing non-parametrically, the difference in the two institutions in
the P vs. C+P treatment is significant (M-W-W test: p = 0.02), while the other pairwise
comparisons are insignificant24 . Thus, participants frequently use punishment when it is
available. In the P vs. C+P treatment, participants use punishment significantly more
when communication is not available at the same time.
Punishment can be used either pro-socially or anti-socially. Punishers in this experiment
mostly target others who contribute less than they do (62%). Some anti-social or perverse
punishment exists (16%) and some participants target others who contribute the same
amount as them (22%). Table 3 shows the estimation results of a GLS panel regression
24

This largely stems from the low number of observations in the punishment institution in the P
vs. C treatment, where only five groups play the punishment institution. The unit of observation for the
M-W-W test is the group level to avoid artificially small standard errors.
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Table 3: Determinants of Punishment
Dependent Variable:
Punishment points received by j

Punishment institution
P vs. C+P treatment
Receiver’s contribution (cj,r )
max(cj,r − ci,r , 0)
max(ci,r − cj,r , 0)

(1)

(2)

0.028
(0.025)
-0.052
(0.034)
-0.007
(0.007)
0.002
(0.002)
0.023***
(0.007)

-0.009**
(0.004)
0.002
(0.002)
0.021***
(0.006)

Group fixed effects
Number of Observations
Number of Dyads
2
RAdj.
Note:

yes
8300
2075
0.168

8300
2075
0.180

* p < 0.1, ** p < 0.05, *** p < 0.01
Random effects panel model with standard errors clustered at the group
level. Intercept, phase, round-in-phase dummies are included in the
model but omitted from the output. Data are dyads-by-round for groups
interacting in the P or C+P institution. The dependent variable is the
number of punishment points received by player j from player i. “P
institution” is a dummy for the punishment institution (reference category:
C+P institution). “P vs. C+P treatment” is a dummy indicating that
participants are in the P vs. C+P treatment (reference: C vs. P).
“Receiver’s contribution (cj,r )” indicates contribution by j in round r.
max(cj,r − ci,r , 0) and max(ci,r − cj,r , 0) are indicate how much more (less)
the receiver contributed compared to the sender of the punishment.

analysis of the determinants of punishment. The dependent variable is the number
of punishment points received by participant j from participant i in round r. The
results confirm, that punishment is mainly used pro-socially and targeted at players who
contribute less than their sender (see significant (p = 0.006) and positive (0.023) coefficient
on max(ci − cj , 0)). A small and insignificant positive coefficient exists for anti-social
punishment (p > 0.1). The coefficient for the receiver’s contribution is negative but
insignificant. Controlling for group fixed effects, the effect of the receiver’s contribution
becomes slightly larger and increases in significance (−0.009, p = 0.048). The effects
of pro-social and anti-social punishment remain similar in magnitude and significance.
Compared to previous studies in a similar cultural context (e.g., in Herrmann et al., 2008
for the city of Bonn) the size and frequency of pro-social and anti-social punishments are
similar.
5.2.3

Contributions

Figure 5 plots the contribution rates in all treatments (lines and points) as well as the
fractions of participants in each institution (bars).
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Figure 5: Contribution Rates
Notes: This graph shows contribution rates, as well as the fractions of participants in each institution.
The contributions rates (i.e., percentages of endowment) are shown as lines and dots. In case there are
fewer than five groups in one of the institutions, the line is dashed. The fractions of participants in each
institution are displayed as colored bars in the background.

Participants in the C vs. P contribute 97.9% of their endowment on average (top panel
in Figure 5). When acting in the communication institution they contribute 98.2% and
96.4% in the punishment institution. The difference in contribution rates between the two
institutions is small (1.8 pp.) and insignificant (M-W-W test: p = 0.76).
Participants in C vs. C+P (middle panel) contribute 93.5% of their endowment on
average and no group ever votes to implement the combined institution. The difference
in contribution rates between the two communication-only institutions in C vs. P and C
vs. C+P is small (4.7 pp.) and insignificant (M-W-W test: p = 0.18).
Participants in P vs. C+P (bottom panel) contribute 93.8% of their endowment on average.
They contribute 96.4% in the combined institution and 92.8% in the punishment-only
institution. The difference in contribution shares between the institutions is small (3.6
pp.) and insignificant (M-W-W test: p = 0.14). However, the first phase in P vs. C+P
shows larger differences. Participants in the punishment-only institution have an average
contribution rate of 74.4%. In contrast participants in the combined institution contribute
95.6% of their initial endowment. This difference is large (21.2 pp.) and significant (M-W-W
test: p = 0.0018). Comparing average contribution rates between treatments, participants
in C vs. P contribute 4.1 pp. more that in P vs. C+P (M-W-W test: p = 0.019).
To investigate the determinants of contribution behavior, Table 4 presents estimates of
random effects panel regressions. The dependent variable is the fraction of endowment
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contributed, while the independent variables are treatment dummies, dummies for the
(previous) availability of communication, voting behavior, punishment received in the
previous phase, and the sentiment of chat messages sent and received by participants. A
pair of columns in this table represents the regression results with and without individual
characteristics as controls. As the results are mostly very similar, the following analysis
focuses on the more conservative results without individual controls.
Table 4: Contribution rates
P vs. C+P
Phase 1
(1)

All treatments

All phases
(2)

(3)

(4)

Punishment vs. Both
Communication vs. Both
Communication available

0.190**
(0.075)

Previous communication
Voted for communication

0.018
(0.051)
Voted for C X C available
-0.006
(0.055)
Sentiment of sent messages
0.007***
(0.002)
Sentiment of received messages
0.016
(0.012)
Received punishment in r − 1
0.008*
(0.005)
Random effects
Round dummies
Individual controls
Observations
2
RAdj.

0.214**
(0.098)

0.031
(0.038)
0.177**
(0.077)
0.050
0.013
(0.053) (0.012)
-0.030
-0.029
(0.059) (0.024)
0.006** 0.005
(0.003) (0.004)
0.016
0.010
(0.013) (0.009)
0.008*
0.000
(0.004) (0.006)

All phases
(5)

(6)

-0.008
(0.021)
-0.047
(0.031)
-0.024
(0.020)
0.220***
(0.078)

-0.011
(0.022)
-0.043
(0.029)
-0.024
(0.020)
0.220***
(0.077)

0.034
(0.040)
0.174**
(0.075)
0.025
(0.017)
-0.029
(0.024)
0.004 0.012***
(0.004) (0.004)
0.009
0.016**
(0.009) (0.007)
0.000
-0.002
(0.006) (0.006)

0.012***
(0.005)
0.016**
(0.007)
-0.001
(0.006)

yes
yes

yes
yes
yes

yes
yes

yes
yes
yes

yes
yes

yes
yes
yes

450
0.211

450
0.211

1800
0.252

1800
0.253

5400
0.104

5400
0.105

* p < 0.1, ** p < 0.05, *** p < 0.01

Note:

Random effects panel model with standard errors clustered at the group level. Round fixed effects and intercept
are included in the model but omitted from the output. The dependent variable is the percentage of endowment
contributed. "Punishment vs. Both", and "Communication vs. Both" are treatment dummies, where the
reference level is the Communication vs Punishment treatment. "Communication available" and "Previous
communication" are dummies indicating that communication is possible in this round or that it has been in
any previous round. "Voted for communication" is a dummy for participants who voted to add communication
(in the P vs C+P treatment), while "Voted for C X C available" is the interaction of the voting choice with
the availability of communication. "Sentiment of sent messages" and "Sentiment of received messages" report
the sentiment score, for all messages sent or received by a participant in one round. These variables are 0
if no messages were sent or received. "Received punishment in t-1" reports how many punishment points a
participant received in the previous round. Individual controls in columns 2,4 and 6 include the GPS measures,
age, gender, competition preferences and the subjective math score.
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Institutions vs. preferences The first two columns (1) and (2) restrict the sample
to the first phase in the P vs. C+P treatment. The contribution rate is significantly
higher in the combined institution, where communication is available (19 pp., p = 0.029).
This effect could be either driven by sorting effects (i.e., participants who vote for the
combined institution simultaneously having a preference for higher contributions) or by the
institution itself.25 To differentiate between these two explanations, a dummy is included
for participants’ voting decision and its interaction with the presence of the combined
institution. Both the main effect, as well as the interaction term are insignificant and
small (both p > 0.1). This indicates that an institutional effect is the main driver of
increased cooperation. In the previous literature, contribution rates between endogenously
selected and exogenously assigned instructions are often very similar, leading Dannenberg
& Gallier (2020) to conclude that the “institutional effect” is by far the largest determinant
of contribution behavior in endogenous choice settings.26
Instantaneous vs. persistent effect of communication To differentiate between an
instantaneous and a persistent effect of communication, the sample is expanded to all
phases in the P vs. C+P treatment (columns 3 and 4). One additional dummy variable
(previous communication) captures participants that could communicate prior to any
contribution decision in round r. The estimated effect indicates that the contribution
rate increases by 17.8 pp. (p = 0.043) with previous chat opportunities in the P vs. C+P
treatment. The estimated effect of the additional opportunity to communicate in round
r is small (3 pp.) and insignificant (p > 0.1). Similarly, the estimated effect of previous
communication is significant and large (22 pp., p = 0.007) across all treatments and all
phases (columns 5 and 6) and the effect of currently available communication is insignificant
and small (-2pp., p > 0.1). This indicates that the effect of communication is large and
persists after the abolition of communication. This finding adds to the mixed evidence in
the literature, where sometimes a gradual decline of cooperation can be observed after the
abolition of communication (e.g., in Bochet et al., 2006; Ostrom et al., 1992; but not in
Brosig et al., 2001). The persistent effect of communication in this study could be due to
different experimental designs. In previous studies, communication was often only imposed
for a single round, followed by multiple rounds of play. In this experiment, communication
(once voted for) stays for at least five rounds allowing for repeated communication and,
thus a potentially more “persistent” effect.
Friendliness of communication The friendliness of sent and received messages indicate
positive effects on contribution rates in the regression across all treatments (column 5 and
25

Remember, that due to the majority rule groups with three or more voters for the combined institution
implement them.
26
See the review of Dannenberg & Gallier (2020) for a discussion of the “institutional effect”, as well as
the “democracy premium”.

31

6). A 1 SD increase in the sentiment of the chat messages received (sent) is positively
associated with a 1.6 pp. (1.2) increase in the contribution rate. This effect is fairly
small, but significant (received messages: p = 0.015; sent: p < 0.01). These results
provide further support for the positive effect of the friendliness of communication found in
previous studies in strategic settings. Two problems arise: the estimated effect based on all
rounds might be inflated, as communication sentiment could be a reaction to participants’
contribution behavior in previous rounds and thus endogenous. To eliminate this potential
confounding Table A3 in the Appendix restricts the sample to first-round behavior in
groups that implement a chat. The estimated effects for the sentiment score of the received
(sent) message are higher (5 and 4 pp.) and increase in significance (p < 0.01 for both). A
second problem could be that the sentiment of sent and received messages are correlated.
To control for this, I use a single sentiment score across all messages exchanged in a group
and find similar results (Table A4 in the Appendix). Controlling any of the results above
for individual characteristics does not significantly change the results.
Disciplining effect of punishment The analysis of the use of punishment has shown
that punishment is mostly used pro-socially. The variable received punishment in r-1
indicates how many punishment points a participant has received in the previous round.
The estimated effects show a small and marginally significant positive (0.008, p = 0.098)
disciplining effect of punishment in the first phase of P vs. C+P. This effect disappears
when the sample is expanded to all phases or all treatments. Overall it seems that
the disciplining effect of punishment might be small or short-lived in the presence of
communication opportunities.
5.2.4
A
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Figure 6: Punishment
Notes: This graph shows the mean payoffs by treatment (panel A), institution (panel B), and treatment
and institution selected (panel C). Whiskers indicate the standard error of the mean. Brackets signify
the p-value from a two-sample M-W-W test (ns = not significant, * = p < 0.05, ** = p < 0.01, ***
= p < 0.001). SEs and tests are calculated based on group mean payoff in each institution or treatment
across all rounds.

32

Figure 6 displays the payoffs in each treatment, as well as payoffs split by implemented
institution, and payoffs split by treatment and institution.27 Overall, due to the high
contribution rates, average payoffs are high across all treatments. Participants in C vs. P
reach the highest payoff (39.4 points), followed by those in C vs. C+P (38.7 points), and in
P vs. C+P (37.2 points). The differences in average payoff between C vs. P and P vs. C+P
(1.5 points), as well as between C vs. P and C vs. C+P (2.2 points) are moderately high
and significantly different (both M-W-W tests: p < 0.01). The payoff differences between
the two treatments with the highest payoffs (P vs. C+P and *C vs. C+P), however is
small (0.7 points) and not significant (M-W-W test: p = 0.19).
Splitting the payoffs by institution, participants interacting under the communication
institution reach the highest payoff (39.1 points), followed by the punishment institution
(37.8 points), and the combined institution (35.3 points). The payoff in the combined institution is significantly (both M-W-W tests: p < 0.01) lower than in the other institutions.
This is expected, as participants had a lower endowment and thus could maximally obtain
36 points in case all members contributed their entire endowment. The difference between
the average payoff of groups in the communication and the punishment institution is not
significant (p = 0.11).
Further splitting the payoffs into endogenously chosen institutions and treatments, the
highest payoff is achieved by the participants in the communication institution in P vs. C
(39.6 points), followed by the participants in the communication institution in C vs. C+P
(38.7 points). Thus participants interacting under the communication-only institution
achieve the highest payoff, regardless of the treatment, pointing to an institutional effect
on the payoff. Participants acting under the punishment institutions receive a lower payoff
(38.2 and 38) and participants in the combined institution the lowest payoff (35.2 points).
Taken together, groups reach the highest payoff in treatments where the communicationonly institution is available and implemented. Payoffs are significantly lower when communication is only available in the form of the combined institution (i.e., P vs. C+P
treatment). This indicates that when participants have to vote for a costly combined institution to get access to communication, they reach a lower payoff. This is both mechanical,
due to the cost of the combined institution, and preference-driven, due to participants’
voting behavior. Combined with the analysis of voting behavior and contributions, this
suggests that short-term payoff cuts might be warranted but that due to the largely
persistent effect of communication, participants can increase their payoff by abolishing the
costly combined institution in the long run. Groups that fail to implement the combined
institution in the first round, or groups that stick with the combined institution in the
27

Figure A5 in the Appendix displays the average payoff by round for each treatment and institution
combination.
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long run, reach a lower payoff.

6

Discussion and Conclusion

In this paper, I study the endogenous selection between communication and peerpunishment in a public goods game. While the previous literature has provided empirical
evidence on endogenously emerging sanctioning institutions, communication was never a
part of the institutional choice set. I briefly discuss different theoretical models and their
predictions to investigate the potential outcomes of the experiment. However, due to the
multifaceted nature of communication (and punishment) no parsimonious model exists
that can robustly predict institutional emergence. The theoretical guidance on which
institution emerges endogenously is thus limited.
I conduct a laboratory experiment to empirically investigate the endogenous emergence of
institutions when participants’ choice set consists of either a peer-punishment institution
or a communication institution. Additionally, I conduct two further treatments to investigate the perceived relative value of communication and punishment. In each treatment
participants choose between a costly combined institution and either communication-only
or punishment-only. To better understand participants’ preferences and their effects, I
analyze the reasons for participants’ choices, the stability of their institutional preferences,
test how cooperation evolves in the chosen institutions, and how communication and
punishment are used when they are available.
Some key empirical results emerge from the experiment. The most robust finding is that
participants have a stable preference for communication over peer-sanctioning institutions,
vote for them when choosing between the two, and sanctioning institutions rarely emerge.
This finding is not in line with the previous literature, where often (costly) sanctioning
institutions emerge endogenously (Dannenberg et al., 2020; Gürerk et al., 2006; Kosfeld
et al., 2009). To understand this difference, I analyze the reasons participants stated
for their voting behavior, and show that a strong punishment aversion and a fondness
for communication exist. This reconciles my results with the previous literature and
suggests important limitations to the emergence of sanctioning institutions. In all of these
previous studies, the alternative institution is an institution-free game and punishment
institutions often emerge only gradually after a partial unraveling of cooperation in the
institution-free game. This indicates that participants react to the experience of a breakdown in cooperation and subsequently change their institutional preferences. In contrast,
participants in this experiment cooperate (often fully) in the chat institution and do not
experience a break-down of cooperation. I conclude that peer-punishment is perceived as
an inferior institution compared to communication and conjecture that the emergence
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of peer-punishment found in previous studies is largely driven by the inability of the
alternative institutions in the restricted choice set to foster cooperation rather than a
preference for them. This is partially mirrored by previous studies, where participants
preferred alternative mechanisms such as rewards (Sutter et al., 2010) or formal rules
(Markussen et al., 2014) over informal peer-punishment institutions.
A second robust finding is that almost all participants consistently vote for a communicationonly institution over one with communication, punishment, and a 10% reduction in endowments. This suggests that participants perceive the relative value of adding punishment
to a social dilemma with communication to be quite low. Conversely, they vote for the
combined costly game over a game with only peer-punishment significantly more often,
indicating that a large fraction of participants perceive communication to be a valuable
addition to a punishment institution.
Most of these findings are contrary to the predictions of a model with standard self-regarding
preferences which predicts random voting between a communication and a punishment
institution and a 0% probability of participants voting for the combined institution. The
model with self-regarding preferences thus fails to predict behavior in the experiment.
Similarly, a model with other-regarding preferences (Fehr & Schmidt, 1999) predicts a
much stronger preference for sanctioning institutions than supported by the results of this
experiment. Finally, participants almost always contribute large shares of their endowment
and thus reach (nearly) pareto-optimal outcomes frequently. This is in contrast with the
equilibria prediction by both of the theoretical approaches. This is evidence that both
models provide limited guidance on the emergence of institutions when communication is
part of the institutional choice set.
Taken together, the results show that participants vote for communication and succeed in
using it to increase cooperation in a social dilemma, even when it comes at a cost. This
casts a seemingly positive light on human nature as it shows that humans (at least in small
groups) seem to prefer to communicate when facing a social dilemma rather than to punish
each other (without the opportunity to communicate). Furthermore, many participants in
this experiment reported having a general aversion towards the sanctioning institution
and were very cognizant of the institutional cost parameter in their decisions. This has
important implications for policymakers. It suggests that it might be hard to find support
for a sanctioning institution when communication is an alternative. Support might be
even lower when adding sanctioning comes at a cost or is added to communication.
An important caveat of this implication remains. In this study, I observe high contributions
to the public good under communication institutions and the preference of participants for
communication over punishment is relatively stable. However, what happens to institutional
preferences if communication does not lead to cooperation, such as in many real-world
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global public goods dilemmas (such as climate change)? This experiment can only provide
anecdotal evidence: in one group in the C vs. CP treatment, cooperation degrades
consistently over time. Nevertheless, the group continues to vote for the communication
institution and against the costly combined institution. Similarly, in one group in the
P vs. C treatment, cooperation degrades and the group switches to the punishment
institution for one phase, but contributions do not rise significantly.
A second potential limitation of my results is related to the subject-pool of the experiment.
Participants in this study are from a small and fairly heterogeneous group of students
in Mainz, Germany. This implies potential limitations across two dimensions. Firstly,
most students have a similar geographical and cultural background. This is important, as
three papers show evidence that geographical and cultural background affects cooperation
levels in the absence of institutions (Henrich et al., 2001), the effect of communication
on coooperation (Ahn et al., 2018), and how punishment is used (Herrmann et al., 2008).
Secondly, students are a relatively homogenous sample in terms of age, occupation, income,
education, etc.. This might mask potential heterogeneity even within German society in
terms of preferences for institutions and how humans perceive and use communication and
punishment. This leaves an interesting avenue for future research to extend this analysis
to cross-cultural studies and representative or more heterogenous samples.
Overall, I show that communication plays an important role as an endogenous institutional
choice and its exclusion from the literature provides a stark disconnect between realworld settings and laboratory experiments. In the experiment, I observe a preference for
communication over sanctioning institutions and a general aversion to punishment. In case
those preferences are more widespread and stable in real-world social dilemma settings,
this might shine additional light on the sometimes missing implementation of stronger
institutions in the presence of communication and cooperation failures, as seen in the case
of international climate negotiations.
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Online Appendix

Selected Institutions

A.1

Additional Figures and Tables

Punishment

Both

1

2

3

4

Phase

Figure A1: Institutional votes by treatment and phase
Notes: This graph shows the institutional paths taken by participants in the Punishment vs. combined
treatment. The x-axis shows the phases of the experiment, the y-axis shows the selected institution.
The lines and dots show groups that follow the same institutional path. The size of the line and the
dots is proportional to the number of groups. A red dot indicates, that the group has not played with
communication previously, and a blue that a group has communication available in this phase or any
previous phase.
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Key Phrase

All treatments

Punishment vs Communication

kein Reduzierungspunkt vergeben
kein Reduzierungspunkt geben
kein Reduzierungspunkt verteilen
ander Teilnehmer chatten
Punkt abziehen
kein Reduzierungspunkt
ander Teilnehmer
offen Chat
ander Gruppenmitglied
Reduzierungspunkt verteilen
Punkt starten
mehr Anfangspunkt
Möglichkeit bestehen
Verfügung haben
selbst
Verfügung stehen
gesamt Gruppe
mehr
ander
Projekt investieren
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Communication vs Both
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Rake Score

Figure A2: German key phrases identified by RAKE
Notes: This graph shows the German key phrases identified by RAKE. Data were cleaned by automatically
correcting spelling mistakes and some minor manual spelling corrections. Subsequently, the data was
lemmatized and stemmed. RAKE was set up to use 3-grams of the stems of all nouns, adjectives, adverbs,
and verbs, as well as the word "kein". A higher score indicates that a word or phrase is more important to
describe the text data.
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Key Phrase

All treatments

Punishment vs Communication

award no reduction point
give no reduction point
distribute no reduction point
other participants chat
Deduct point
no reduction point
other participant
open chat
other group member
Distribute reduction point
Start point
more starting point
Possibility exist
Have available
itself
Are available
Total group
more
other
Invest project

distribute no reduction point
Deduct point
no reduction point
other participant
Point
Reduction point
achieve
Chat
as well
find
0
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0
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give no reduction point

other participants chat
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no reduction point
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Rake Score

Figure A3: Translated key phrases identified by RAKE
Notes: This graph shows the English translation of German key phrases identified by RAKE. Data
were cleaned by automatically correcting spelling mistakes and some minor manual spelling corrections.
Subsequently, the data was lemmatized and stemmed. RAKE was set up to use 3-grams of the stems of
all nouns, adjectives, adverbs, and verbs, as well as the word "kein". A higher score indicates that a word
or phrase is more important to describe the text data.
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Mean sentiment in all messages
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Rounds
Communication vs Both

Punishment vs Communication

Punishment vs Both

Figure A4: Average Sentiment by treatment
Notes: This graph shows the mean sentiment score in each treatment by round. All groups implemented
the communication institution in all rounds in the Communication vs. Both treatment. For the other two
treatments, the lines show the institution that allows for communication.
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Figure A5: Payoffs
Notes: This graph shows the mean payoff by treatment and institution chosen. Dashed lines indicate that
fewer than five groups are in the treatment-institution combination.
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Table A1: Institutional votes by treatment and phase
Phase

Groups

1

2

3

4

Fraction

Number

C+P
C+P
C+P

C+P
C+P
P

C+P
P
P

C+P
P
P

0.056
0.111
0.333

1
2
6

P
P
P
C+P
P
P
Note:

P
P
C+P

P
P
P

0.111
0.278
0.111

2
5
2

This table displays the institutional transitions by all
groups in the P vs. C+P treatment.
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Table A2: Individual Characteristics and Voting in V pre

Reference Category (0)
Predicted Category (1)
Subjective Math Score (std.)
GPS Risk (std.)
GPS Altruism (std.)
GPS Negative Reciprocity (std.)
GPS Positive Reciprocity (std.)
GPS Trust (std.)
Communication Apprehension
Female
Age
Competition Pref.
Position 2
Position 3
Observations
AIC
BIC
Note:

C vs. CP

P vs. CP

P vs. C

Communication
Both

Punishment
Both

Punishment
Communication

0.032**
(0.014)
-0.024
(0.021)
0.024
(0.024)
0.019
(0.017)
-0.013
(0.020)
-0.009
(0.016)
0.013
(0.020)
0.043
(0.037)
-0.001
(0.005)
-0.018
(0.017)
0.026
(0.037)
0.003
(0.035)

0.076**
(0.032)
-0.024
(0.033)
0.021
(0.040)
0.005
(0.041)
0.014
(0.043)
-0.007
(0.035)
-0.055
(0.037)
0.038
(0.076)
-0.002
(0.014)
0.015
(0.035)
0.035
(0.079)
0.034
(0.077)

-0.018
(0.014)
0.035**
(0.015)
-0.002
(0.020)
-0.021
(0.020)
0.051***
(0.018)
0.046**
(0.020)
-0.012
(0.021)
0.081**
(0.038)
0.004
(0.006)
-0.018
(0.016)
0.013
(0.045)
0.085**
(0.034)

270
136.1
186.5

270
383.7
434.1

270
132.9
183.3

* p < 0.1, ** p < 0.05, *** p < 0.01
Average marginal effects (discrete for binary variable) from probit estimation. DV is the probability of
voting for the institution under the "predicted category". This analysis is based on all pairwise votes
in V pre . All individual survey items are standardized. GPS survey (std.) items are based on Falk et
al. (2018), competition preferences on Fallucchi et al. (2020), and communication apprehension on two
subscales of the communication apprehension scale (McCroskey,1992). Heteroscedasticity robust standard
errors.
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Table A3: Contribution rates in round 1
Dependent Variable:
Percentage contributed
(1)
C+P institution

-0.066
(0.130)
Voted for C+P
-0.014
(0.088)
Voted for C
0.015
(0.073)
Sentiment of sent messages
0.041***
(0.010)
Sentiment of received messages 0.051***
(0.016)
Sentiment of all messages
Num.Obs.
R2 Adj.
Note:

225
0.100

(2)
-0.077
(0.129)
-0.003
(0.085)
0.020
(0.070)

0.071***
(0.019)
225
0.103

* p < 0.1, ** p < 0.05, *** p < 0.01
OLS model with cluster robust standard errors clustered at the group level.
An intercept is included in the model but omitted from the output. The
dependent variable is the percentage of endowment contributed. "C+P
institution" is a dummy variable indicating groups interacting in the
combined institution, where the reference level is the communication
institution. "Voted for C+P" and "Voted for C" are dummy variables
indicating that participants voted for the combined (the communication)
institution. The reference (omitted) category are participants voting for
the punishment institution. "Sentiment of sent messages", "Sentiment of
received messages", and "Sentiment of all messages" report the sentiment
score, for messages sent or received by a participant, or all messages in a
group in one round. The value is 0 if no messages were sent or received.
Data is restricted to the first round of play in insitutions that implement
a chat function.
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Table A4: Contribution rates - all messages
Punish vs. Both
Phase 1
(1)

All phases
(2)

(3)

(4)

Punishment vs. Both
Communication vs. Both
Communication available

0.194***
(0.075)

0.219**
(0.098)

0.018
(0.051)
-0.006
(0.055)
0.016
(0.012)
0.008
(0.005)

0.050
(0.053)
-0.030
(0.059)
0.016
(0.013)
0.008*
(0.004)

Previous communication
Voted for communication
Voted for C X C available
Sentiment of all messages
Received punishment in t-1
Individual controls
Num.Obs.
R2 Adj.

0.032
(0.037)
0.177**
(0.077)
0.013
(0.012)
-0.029
(0.024)
0.012
(0.009)
0.000
(0.006)

yes
450
0.212

All treatments

450
0.212

All phases
(5)

-0.009
(0.021)
-0.047
(0.031)
0.035
-0.021
(0.039) (0.019)
0.174** 0.221***
(0.075) (0.078)
0.025
(0.017)
-0.030
(0.024)
0.011 0.021***
(0.009) (0.007)
0.000
-0.001
(0.006) (0.006)
yes

1800
0.252

1800
0.254

(6)
-0.011
(0.022)
-0.043
(0.029)
-0.020
(0.019)
0.221***
(0.077)

0.021***
(0.008)
-0.001
(0.006)
yes

5400
0.103

5400
0.104

* p < 0.1, ** p < 0.05, *** p < 0.01

Note:

Random effects panel model with standard errors clustered at the group level. Round fixed effects and intercept
are included in the model but omitted from the output. The dependent variable is the percentage of endowment
contributed. "Punishment vs. Both", and "Connunication vs. Both" are treatment dummies, where the
reference level is the Communication vs Punishment treatment. "Communication available" and "Previous
communication" are dummies indicating that communication is possible in this round or that it has been in
any previous round. "Voted for communication" is a dummy for participant’s who voted to add communication
(in the P vs C+P treatment), while "Voted for C X C available" is the interaction of the voting choice with the
availability of communication. "Sentiment of all messages" report the sentiment score, for all messages within a
group in one round. This variable is 0 if no messages were exchanged. "Received punishment in t-1" reports
how many punishment points a participant received in the previous round. Individual controls in columns 2,4
and 6 include the GPS measures, age, gender, competition preferences and the subjective math score.
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A.2

Description of the Manual Coding Protocol

Two research assistants (both Master students in Economics) were recruited to independently conduct the coding of the reasons mentioned by participants. Both RA’s were not
involved in the experiment in any form previous to working on this task and had no prior
knowledge of the experimental protocol or research questions of this study. According to
Schram et al. (2019), this approach is “more costly”, but has the benefit, that it is “more
neutral and appropriate” than simply coding the reasons as the experimenter or using
only one research assistant. This protocol thus provides a valid approach to get as close as
possible to an unbiased encoding (Schram et al., 2019, p. 411).
They received the following (translated) instructions:
You should simultaneously and independently of each other conduct the following task and afterward, compare your results and
come to an agreement. You mustn’t exchange views on the task until I tell you to (item 5 below).
The context of your task is the following: A few months ago, I conducted an experiment in which participants had the choice
between different games. In the experiment, I asked them why they made a particular choice. Your task is now to code or classify
the answers given by the participants. Two hundred seventy participants answered, and their answers usually consisted of a short
sentence.
The process for your task is as follows:
1. Please read the attached instructions for the experiment first (Instructions_V01.docx). This is exactly the instruction that
the participants received for the experiment.
2. Then please click on this link. This is the experiment as the participants did it. Please answer the control questions and
make the choices in the same way as the participants did to get a feel for the experiment. After you have cast your vote
and given your reason, you will be taken to a waiting page. Your task concerns exactly the answers that participants
provided before the waiting page. When you have arrived at the waiting page, you can simply close the browser - you
are playing “alone” and would otherwise wait forever. If you have any questions about the experiment, please send me an
email.
3. Then please look at the Excel file “Coding_Out.xlsx”.
• Please have a look at the “Coding Examples” table to see what is meant by the respective categories and a few
examples.
• If you have any questions about this, or if it’s unclear what is meant by the respective categories, it’s best to email
me before you start coding.
• Then look at the spreadsheet “Fill out”.
– In the first column, there is an identifier for each participant (please do not change it), in the second the
choice alternatives for the respective decision, in the third the choice made by this participant. This is
followed by a few columns with the “reasons” that you should fill out.
– Each answer can contain several “reasons”. Please fill in a 1 in the appropriate cell for each reason you
believe is contained in the answer. (e.g., the sentence “I like chats because I can coordinate things. I think
reduction points are stupid.” would have the following reasons:
∗ reduction (general negative);
∗ Coordination / arrangement / consulting / mutual strategy (general);
∗ Chat (generally positive)
– If you identify a reason that is not yet included in the classification, please fill in the last column under “other”.
Please describe it briefly next to it.
4. When you have finished filling out the table, please email it to me.
5. I will let you know when I have received both tables. Please exchange information about the task only afterward.
6. Afterward, you should compare your results. If there are differences in your tables, you should try to come to an agreement.
You are welcome to either meet in our office / at the university or do the whole task remotely via MS-teams. Please
consider what is best for you.
• If you agree, put the decision you agree on in the table.
• If you cannot agree, please mark this in the table with an “X” next to the respective “reason” and write in keywords
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in a new column why you disagree.
• For the “other” reasons, I would ask you to do the same. If you have found similar reasons here, please transfer
them to the Coding examples table with an example and your description of what the “reason” is.
7. When you’re done, send me the table(s) back. It should then “only” be a single file containing your mutually-agreed
classification, or X’s if you disagree.
8. I then look at the tables again, see where you disagree, and would then get back to you to clarify any questions.
9. I will then work with your classification in the context of my paper. If you are interested in the results of the experiment
and my specific research question, we are welcome to talk about it from this point on.

The pre-specified categories are listed in Table A5 with the German examples translated
to English next to it.
Both RA’s independently coded the reasons and send the files back to me. A comparison of
the two tables shows 69.2% agreement on all classifications for a total of 602 classifications
for RA 1 and 536 classifications of RA2. The consolidated final classification matrix consists
of 598 unique observation-reason pairs. The full frequency matrix is shown in Figure A6
below. Figure A7 shows only the most common reasons mentioned by participants.
Trust
Social efficiency

8%

12%

2%

18%

7%

15%

5%

16%

6%

Simplicity

22%

Risk aversion

2%

13%

11%

Reduction (negative own)

2%

26%

9%

Reduction (negative others)

2%

21%

Reduction (general positive)

8%

5%

1%

Reduction (general negative)

8%

2%

58%

Own incentive

6%

10%

9%

No strong preferences

7%

57%
25%

2%

4%

5%

Fun & excitement

25%

Free decision

2%

Efficiency (worth it)

4%
4%

5%

Group identity

22%

50%

2%

1%

49%

31%

2%

25%

22%
11%

16%

Efficiency (positive general)
Coordination (punishment)

4%

Coordination (contribution)

20%

Coordination (general)

41%

9%
25%

1%

6%

25%

11%

15%

25%

36%

Cheating aversion

11%

Chat (Reduced anonymity)
Chat (general positive)

1%

4%
69%

2%

Chat (not useful)

15%

Chat (general negative)

17%

Chat (cheap talk)

24%

51%

44%

7%

Better understanding of others

8%

Convince / affect others

4%
CP

44%
5%
5%

P

Punishment versus Both

C

CP

Communication versus Both

C

P

Punishment versus Communication

Figure A6: Reasons mentioned for voting by treatment and vote
Notes: This graph shows the fraction of mentioned reasons in participants explanation for their voting
choice by treatment and vote. One explanation can contain multiple reasons.
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Table A5: Categories for classification and examples
Category

English example phrases

reduction (general negative)
reduction (general positive)

"Because I don’t like the reduction points"
"Because I like the reduction points / I can
deduct points from others"
reduction (negative own)
"Because I don’t like deducting points from
others"
reduction (negative others)
"Because I don’t like getting points deducted
by others"
Coordination / arrangement / consulting / "can coordinate", "can think together",
mutual strategy (general)
Coordination / arrangement / consulting / "We can agree that no reduction points will
mutual strategy (punishment)
be awarded"
Coordination / arrangement / consulting / "We can agree on how much we contribute",
mutual strategy (contribution)
"can develop a common strategy on how much
everyone contributes to the project"
Chat (general positive)
"I like the chat", "can communicate", "there is
a chat"
Chat (general negative)
"I don’t like the chat", "there is no chat", "I
don’t want to chat"
Chat (not useful)
"I don’t know who the chat helps ", "the chat
helps nothing"
Chat (cheap talk)
"Chat agreements are not binding", "I have no
trust in the agreements", "say what you want"
Chat (Reduced anonymity)
"Reduces anonymity"
efficiency (positive general)
"You have more starting points"
efficiency (worth it)
"I may have fewer starting points, but...."
social efficiency
"Can make the highest profit in the group"
own incentive
"I can earn more points"
cheating aversion
"I don’t want to be betrayed"
risk aversion
"It reduces my risk"
Convince / affect others
"I can influence others"
trust
"I trust the others"
"I can better understand what the others are
Better beliefs about others actions
up to", "sure to understand what the others are
doing", "What the other participants choose"
group identity / team spirit /
"Feel as a group"
fun / excitement
"I find it more exciting", "funnier", "fun"
simplicity
"it’s easier", "I understand better"
free decision
"I can decide more freely"
no strong preferences
"chosen at random", "I didn’t care"
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Communication versus Punishment
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Figure A7: Reasons mentioned for voting by treatment and vote
Notes: This graph shows the fraction of mentioned reasons in participants explanation for their voting
choice by treatment and vote. One explanation can contain multiple reasons. Categories mentioned by
< 10% of the participants are not displayed. In the middle panel, only the reasons given by participants
who voted for the pure communication institution (84/90) are displayed.)
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A.3

Theoretical Predictions

For the theoretical predictions, I consider a repeated public goods game, with n players,
where in the communication institution the payoff of player i is given by πiC such that:
πiC = E − IT − ci +

n
γX
cj , i = 1, . . . , n
n j=1

(3)

In the institutions that allow for peer-punishment (i.e., P or C+P), the payoff function is
given by πiP , such that:
h

πiP = max 0, E − IT − ci +
where
IT =

n
5
5
i
X
X
γX
cj −
Ri,j − λ
Rj,i ,
n j=1
j=1
j=1



0

if T ∈ {Punishment, Communication}


2

if T = {Combined institution}

(4)

(5)

E indicates the initial endowment of player i and ci her contribution to the public
good. According to the institution, IT = 2 is deducted if a group is interacting under
the combined institution (i.e., allowing for both communication and punishment).

γ
n

captures the marginal per capita return (MPCR) of the public good and is set such that
1
n

< MPCR < 1.

Pn

j=1 cj

simply captures the contributions of all n members of the group

to the public good. Under any institution that allows for punishment, the payoff function
is augmented by a reduction term, where

P5

j=1

Ri,j captures the sum of reduction points

R sent by player i to all other j players in his group and the term −λ

P5

j=1

Rj,i captures

the sum of punishment points received by player i from all other j players in his group. λ
captures the efficiency of the punishment and is assumed to be such that λ > 1.
The experiment is played in five rounds over four phases each. Each phase in itself is
started by an institutional selection and is thus analyzed individually. To obtain the
theoretical predictions over the voting choices, only one phase is analyzed. In the following,
I derive equilibria predictions for each institution separately in the stage game, then
use backward-induction to obtain predictions in the repeated game, and finally derive
predictions about the preferences over the two institutions in each treatment.
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A.3.1

Predictions with Standard Preferences

Under standard preferences, I assume that each player has a strict quasi-concave28 utility
function of the form U (πi ) = f (πi ), i.e., that

∂f
∂πi

> 0 and

∂2f
∂ 2 πi

< 0. Thus utility-maximizing

agents in the public goods game simply maximize their own payoff given by either πiC
or πiP . As

γ
n

< 1, irrespective of the decisions by the other agents the payoff maximizing

choice in the pure public goods game is to contribute nothing, i.e., ci = 0 ∀i. Adding a
communication stage does not change the predictions of the institution-free game, as any
message that could be sent in a communication stage does not affect the monetary outcomes
of its sender or the receiver and interests are not aligned. Each agent’s utility is increasing
in the contributions of the other agents and decreasing in their own contribution. Thus
the interests of the agents are adversarial.29 Accordingly, as punishment is costly, in any
one-shot game with a punishment stage, the payoff maximizing choice in the punishment
stage is Ri,j = 0 ∀i, j, irrespective of the contribution choices of the other agents in the
first stage. Thus punishment is a non-credible threat and the payoff-maximizing choice
in the first stage is ci = 0. Thus a unique Nash-equilibrium of the one-shot game with
punishment exists, where agents contribute nothing in the first stage and do not punish
each other in the second stage. Accordingly, the subgame perfect Nash equilibrium is
derived by backward induction for a repeated finite game and predicts a zero contribution
and zero punishment decision for all players in all rounds.
A.3.1.1

Voting under Standard Preferences

The prediction for all institutions is simply that all players contribute 0, do not punish
(when they have the choice), babble, and the payoff of each player in each round is
determined by their endowment and the institutional cost E − IT . As the endowment E
is the same in all treatments, voting behavior will solely be determined by IT .
C vs. P
Both in C and in P IT = 0, and thus agents are indifferent. The prediction is therefore
random voting, as agents have the same utility in equilibrium U (E). The model predicts
that roughly 50% vote for C and 50% for P.
C vs. C+P and P vs. C+P
28

We often only assume quasi-concave utility functions when mapping agents’ preferences over choice
sets into utility functions. For utility functions over purely monetary outcomes, I enforce strict quasiconcavity in this analysis as otherwise, agents could be indifferent over receiving some payoff π̂ and payoff
π̂ + ,  > 0.
29
This is in contrast to coordination games such as the stag hunt game. In these games, agents
have partially aligned interests and thus information can have a strategic component, especially with
information asymmetries. With communication in coordination games, Crawford & Sobel (1982) show
that agents might be able to use communication successfully to select pareto-optimal equilibria.
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In a setting where the choice is between a pure institution and the combined institution,
agents all prefer the single institution, as IT =C+P > I{T ∈C,P} . The model predicts 0%
support for the combined institution in both treatments.
A.3.2

Predictions with Fehr-Schmidt (1999) Preferences

The Fehr & Schmidt (1999) (henceforth F-S) model incorporates inequality aversion into
an agent’s evaluation of outcomes. Specifically, they propose a utility function such that
U (π) = πi −

βi X
αi X
max(πj − πi , 0) −
max(πi − πj , 0)
n − 1 j6=i
n − 1 j6=i

In this experimental setting, each individual’s payoff πi is given by equation (3) or (4)
depending on the treatment. The parameter α captures an individual’s preferences
for disadvantageous inequality (i.e., behindness aversion) and β their preference for
advantageous inequality (i.e., aheadness aversion).
Communication Institution
To derive the predictions for the game without punishment, I rely on proposition 4 from
F-S (1999, p. 839) and its proof. The necessary assumption required for this proposition
is that players’ utility functions and their parameters are common knowledge. This also
renders the effect of communication to be purely cheap talk. No additional information
that an agent does not already possess can be shared in the communication stage of the
game.
Proposition 4 with γ = 2 and n = 5 states that
a) if ∃ βj < 0.6,
b) if βj ≥ 0.6 ∀j,

then ci = 0 ∀i
then ci = C ∈ [0, E] ∀i

Condition a) states that if one member of a group has a sufficiently low β (i.e., does not
care enough about advantageous inequality), then they will contribute 0 to the public
good in the stage game. Knowledge about this fact leads the group to have a unique Nash
equilibrium where everybody is contributing 0 in each stage. Thus, by backward-induction
the subgame perfect Nash equilibrium is that in each round nobody contributes anything
to the public good. Thus one individual with such other-regarding preferences is enough
to lead to an equilibrium with 0 contributions by all players.
Alternatively, under condition b) every member of the group has a sufficiently high
advantageous inequality aversion, allowing many equilibria to be possible. Condition b)
however is fairly unlikely to be met. Following the discrete distribution of parameters
reported in Table III in F-S, 40% of participants have a β ≥ 0.6. Thus the probability of
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condition b) to hold is 0.45 , i.e., roughly 1%. Therefore condition b) is largely ignored in the
literature. In the subgame perfect Nash equilibrium of condition a) no contributions take
place and communication is meaningless cheap-talk. In condition b), multiple equilibria are
possible in the stage game, and thus there might be even more equilibria in the repeated
game.
Overall, the pure communication treatment has the same payoff function as the base
public good game, and hence the prediction according to the F-S model is that nobody
would contribute anything to the public good under the highly likely case that agents are
in condition a). In this view, the game is not a coordination game and communication
would only act as cheap talk.
Punishment Institution
To derive the predictions in the punishment-only treatment, I can rely on Proposition 5
by F-S. They define one specific type of player, whom they call “conditionally cooperative
enforcers”. Those have certain values for α and β and are willing to punish others who
contribute less than them. Proposition 5 states: Assume there are m conditionally
cooperative enforcers, 1 ≥ m ≥ n, with preferences such that
a)

γ
n

+ βm ≥ 1, i.e., βm ≥ 0.6 and

b) ζ <

αm
,
(n−1)(1+αm )−(m−1)(αm +βm )

where ζ is the effectiveness of punishment, i.e., ζ = 1/3

in this experiment. Then a subgame perfect Nash equilibrium exists such that:
1) each player contributes ci = ĉ ∈ [0, E]
2) there is no punishment. Deviations (i.e., non-equilibrium play) by any player j, (i.e.,
cj < ĉ) would be punished by the m conditionally cooperative enforcers, such that
they set pmj = (ĉ − cj )/(m − ζ).
In case proposition 5 is not fulfilled, i.e., there are less than m conditionally cooperative
enforcers or the inequality in b) does not hold, then an equilibrium is played where all
players contribute ci = 0, and no punishment occurs. Thus similar to the institutionfree game, there needs to be a distribution of players that have certain preferences to
allow an equilibrium with positive contributions to exist. Importantly, compared to the
institution-free game or the communication treatment, the number of players that need to
have preferences where βm ≥ 0.6 and αm is larger than some critical value is reduced to m
instead of n.
F-S assume, that participants have β ≤ α and 0 ≤ β ≤ 1. We can then combine the two
conditions a) and b) to get the critical values for αm and βm given that m conditionally
cooperative enforcers exist.
i. if m < 3, no solution exists, where β ≤ α and 0.6 ≤ β ≤ 1.
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ii. if (m = 3) ∧ 
(αm ≥ 4 − 2βm ) ∧ (0.6 ≤ βm ) =⇒ a) and b) hold.

iii. if (m = 4) ∧



(αm > 2 −

3β
)
2





∧ (0.6 ≤ βm ≤ 0.8) ∨ (0.8 < βm ≤ αm )

=⇒ a) and

b) hold.
iv. if (m = 5) ∧ (αm ≥ β) ∧ (0.6 ≤ βm ) =⇒ a) and b) hold.
Again, I can try to rely on the joint distribution of the parameters estimated in F-S in
Table III to derive predictions of the likelihood of condition a) and b) of proposition
5 to hold. Overall, more conditions exist under which an equilibrium with positive
contributions is possible, compared to the base (communication) game. F-S assume that
40% of participants have β ≥ 0.6 and also have α ≥ 1.
Case iv. (m = 5) has the same probability as in the institution-free game - roughly 1%.
Case iii. (m = 4) becomes more difficult to calculate based on the discrete distribution
assumed by F-S. However, if I assume that 40% of participants have α ≥ 1.1 instead of
α ≥ 1, then I can again rely on the joint distribution given in F-S30 . The probability of
this condition to hold is then roughly 7.7%.
Finally, for case ii. (m = 3) I again have to make some assumptions about the joint
distribution. I assume that the marginal probability for those participants that have
α ≥ 2.8 and β ≥ 0.6 has to lie somewhere between 40% of participants and 10%. These are
the marginal probabilities that F-S assume for the case that α = 1 and α = 4. Assuming
the most conservative case, i.e., that the marginal probability for α ≥ 2.8 is just 10%, the
probability of this condition to hold is roughly 1%. However, if I assume the upper bound,
i.e., that the marginal probability for α ≥ 2.8 is 40%, the probability of this condition to
hold is roughly 23%.31
According to this distribution, the likelihood of the above-mentioned conditions is at least
roughly 10% and at most roughly 32%.
Communication and Punishment Institution
The equilibrium predictions in the communication and punishment treatment are the same
as in the punishment-only treatment for agents with F-S preferences, as the conditions do
not depend on the endowment E. However, agents’ payoff in equilibrium depends on the
endowment E.
A.3.2.1

Voting with F-S Preferences

C vs. P
30

The marginal distribution is calculated based on rejection thresholds in the ultimatum game. α = 1
implies a rejection threshold of 0.33 and α = 1.1 of 0.34
31
α = 2.8 implies a rejection threshold of 0.42.
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Agents will be indifferent if the distribution of the inequality parameters implies that the nocontribution equilibrium will be played in both games. Similarly, if positive contributions
are possible in equilibrium in both institutions, they are also indifferent. Only in the case
that equilibria with positive contributions are possible in P but not in C they will vote
for P. Otherwise, there will be random voting. Thus, the expected probability of voting
for P over C is ≥ 0.5.
P vs. C+P
Agents in this treatment have a clear preference for P over C+P. In case no positive
contributions are possible, agents have a higher utility under P than under C+P, due to
the institutional cost. In case positive contributions are possible, agents have a higher
utility under P than under C+P, due to the institutional cost. Thus the model predicts
that 0% of agents will vote for C+P over C.
C vs. C+P
Agents will vote for C+P if Ui (πC+P (ĉ)) > Ui (πC (0)). Remember, that in equilibrium with
positive contributions, all agents contribute ĉ and no punishment happens. Plugging the
payoff function into the utility function the inequality reduces to:
Ui (18 − ĉ + 0.4 ∗ 5ĉ) > Ui (20)
=⇒ ĉ > 2
Thus for groups, where the distribution of the inequality parameters implies that positive
contributions with ĉ > 2 are possible in equilibrium, agents will vote for C+P over C. For
ĉ = 2 they are indifferent. I have shown, that the probability of positive contributions to
occur in equilibrium is at least 10% and at most 32%. Thus, the expected probability of
voting for C+P over C is roughly between 10% and 32%.
Tables A6 and A7 summarize the predictions of the models.
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Table A6: Predicted contributions
Institution

Standard preferences

Fehr & Schmidt

C

ci = 0 ∀i

A) if ∃ βj < 0.6,

then ci = 0 ∀i

B) if βj ≥ 0.6 ∀j,
P

then ci = C ∈ [0, E] ∀i

If m ‘conditionally cooperative enforcers’ with:

same as C

a) βm ≥ 0.6 and
b)

1
3

<

αm
4(1+αm )−(m−1)(αm +βm )

then ci = ĉ ∈ [0, E] ∀i
else: ci = 0 ∀i
P+C

same as C

same as P

Table A7: Predicted voting
Treatment

Standard preferences

Fehr & Schmidt

P vs. C

random voting

≥ 50% vote for P

P vs. P+C

all vote for P

all vote for P

C vs. P+C all vote for C

depends on the distribution of α and β
with distribution from Fehr & Schmidt (1999):
10% ≤ vote for C+P ≤ 32%
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A.4
A.4.1

The experiment
Experimental instructions (translated)

General explanations about this study

We welcome you to this study. Thank you for your participation!
All information provided by you will be treated confidentially and will not be passed on to
third parties. It is also not possible for the person in charge of the study to assign your
decisions to your identity and the data is used exclusively for scientific purposes.
You can earn money during this study – how much depends on your decisions. It is therefore
very important that you read these explanations carefully. If you have any difficulties in
understanding these explanations, you are welcome to write a chat message to the person in
charge of the study. For this, you will see a speech bubble icon at the bottom right. Click this
to open a chat with the study leader.
During the study, you are not allowed to talk to the other participants or use your cell
phone. In this laboratory study, you – and everyone else – will take the role of anonymous
participants. Thus, we ask you not to share any information that may lead to your
identification in the group with other members. In addition, we would like to point out that
you may only operate those functions on the computer that are intended for the study. Failure
to comply with these rules will result in exclusion from the study and all payments.

Your payoff
For your punctual appearance to the study, you will receive a separate participation fee of
5,00 €.
In addition, depending on your decisions, you can still earn considerably more. During the
study, your total income is first calculated in points. The number of points you earn during the
study will then be converted into euros at the end, rounded to 10 cents, and paid out in cash,
subject to the following conversion:
100 points = 3,00 Euro
(10 points = 0,30 Euro)
On the following pages we will now explain the process of the study.

General information about this study
At the beginning of this study, you will be randomly assigned to a group of five participants.
Your group will remain the same for the entire study. This means that you and four other
participants will form a group for the course of the entire study. All members of a group will
be able to make exactly the same decisions.

1
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The games and their rules
There are three games in this study: game A, game B, and game C, which we will explain in a
moment. Two of these games are available to you and your group to choose from for the
entire study. We will call these two games the pair of randomly selected games for your
group.
At the beginning of the study, however, you and the other participants do not yet know which
two games are randomly selected for your group. You will therefore choose between all
possible games in pairs at the beginning of the study. Thus, you will make three choices game
A or game B; game A or game C; game B or game C.
The choice you and the other members of your group make determine which game you will
play. Since you do not yet know which pair of games has been randomly selected for your
group when you make your first choice, you should make each of your three choices
thoughtfully.
The game that receives the most votes (i.e., at least 3 out of 5) in the pair of games drawn for
your group will be played in your group. None of the participants will learn who voted for
which game, or which game received how many votes. The group only learns which game
received the majority of the votes in the pair of games drawn for your group.
The game selected by the group is played for five rounds (phase 1). After that, your group will
again be given the opportunity to choose one of the two games. However, each group can
then only choose within the pair of games drawn for them. The game chosen by the group is
played again for five rounds (Phase 2). Next, the group chooses a third time and plays the
game chosen by its members again for five rounds (Phase 3). Finally, the group chooses a
fourth and final time and plays the game so chosen again for 5 rounds. Thus, your group will
choose a total of four times - once between all possible pairs of games and three times
between the games in the pair of games drawn for you - and play a total of 20 rounds of the
game.
The following diagram illustrates the process of the study again.
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Phase 1

Phase 2

Phase 3

Phase 4

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15

16 17 18 19 20

Rules for the games
Rules for game A
At the beginning of each round, each of the 5 group members receives 20 points. Each
member of the group decides individually how to use their 20 points. You can invest all or
part of your 20 points in a project or put them directly into your private account.
2
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Income through the points you put directly into your private account:
Every point you put into your private account benefits only you. Each point is added directly to
your total income in this round.
Income from the project:
For every point you invest in the project, all group members earn in the same way. Conversely, you
also earn from the investments of the other group members. This means that each member
of the group benefits equally from points contributed to the project regardless of whether and
how much the member herself contributed to the project. The income of each member from
the project is determined as follows:
Income from the project = sum of all group members' contributions to the project ´ 0.4
This means that each member of the group earns 0.4 points for each point contributed to the
project by a member of the group.
Total income:
Your total income in each round is calculated by adding up your income from the points you
pay directly into your private account and your income from the project. Thus:

+ points you pay directly to your private account (= 20 – your contribution to the project).
+ income from the project (= 0.4´ sum of all contributions to the project)
= Total income per round
Examples:
If all 5 players keep their points and don't contribute any points to the common project, each
player gets 20 points (= 20 points + 0.4´ 0 points). If each of the 5 members contributes 20
points to the project, each player gets 40 points (= 0 points + 0.4´ 100 points). If 3 players (A,
B, C) contribute 10 points to the project and 2 players (D, E) contribute nothing, the 3 players
(A, B, C) will each receive 22 points (= 10 points + 0.4´ 30 points), and the 2 players (D, E) will
receive 32 points (= 20 points + 0.4´ 30 points).

Procedure on the computer in game A
At the beginning of each round in game A, you will have the opportunity to write with the
other group members in your group for 90 seconds in an open chat.
Important: Each group member will be randomly assigned a new letter (from A to E) as a
name at the beginning of each round. The chat history from previous rounds is not displayed.
Thus, you cannot attribute chat messages to individual players over multiple rounds. Please
also note the following general rule: In this lab study, you - just like everyone else - take

the role of an anonymous participant. Thus, we ask that you do not share any
information that could lead to your identification in the group (e.g., name, gender,
age, field of study, etc.) with other members. Violation of this rule will result in
exclusion from the study and from payment.
3
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After the 90 seconds have elapsed, all group members simultaneously and
individually make their decision as to how much they would like to contribute to the
joint project. You can choose any integer amount between 0 points and 20 points.
After all members of the group have made their contribution decision, each member
of the group is shown the contribution decisions of all members of the group. The
name of each player is the same as the name the player had in the open chat at the
beginning of this round. The respective round ends with the display of the results.

Rules for game B:
Game B works very similarly to game A, but there are two important differences from game
A.
First, in game B, there is no option to chat with the other group members at the beginning.
The decision on the contribution to the project is exactly the same as in game A. You get 20
points and decide if and how much you want to contribute to the common project. For each
point that a member of your group contributes to the project, each member of the group
receives 0.4 points. Points that you contribute to your private account will be given directly
as a payout in that round. Each member's total payout in each round is calculated as the sum
of the points a player has deposited into his private account and the income from the project.
Just as in game A, the contributions of all the members of your group are then displayed with
random names.
The second difference is that you can make another decision in each round. In game B, each
member of the group has the option to assign reduction points to the other members of the
group. Each reduction point a person assigns reduces their own payout in that round by one
point and the payout of the person they assigned a reduction point to by 3 points. This means
that you spend one point to subtract 3 points from another person. Your point and the points
of the person you deduct points from expire. Each member can assign reduction points to as
many members of the group as they want, but no more than 2 reduction points per recipient.
Reduction points allocated to a person or allocated to others cannot reduce the income below
0 points per round.
At the end of the round, you will again see how many points you and the other members in
your group have contributed to the project, how many reduction points you have allocated to
others, and how many points have been deducted from you by the allocation of reduction
points by other members of the group. However, you will not see how many reduction points
other group members have been allocated, or who has allocated reduction points to you.

Total income in game B
Your total income in each round is calculated by adding up your income from the points you
pay directly into your private account and your income from the project, minus the reduction
points you allocate to others and those you have been allocated. Thus:

4
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+ points you pay directly to your private account (= 20 - contribution to the project).
+ income from the project (= 0.4´ sum of contributions to the project)
- Reduction points you have allocated to others (=total of reduction points you have allocated).
- Reduction points others have allocated to you (= 3´ sum of reduction points allocated to you).
= Total income per round
Rules for game C:
The rules for game C are a combination of the rules from game A and game B, with one more
difference.
Similar to game A, each round in game C begins with an open chat in your group for 90
seconds. You then make your contribution decision to the joint project. The payout from the
project and the private account is exactly the same as in game A and game B. For every point
that a member of your group contributes to the project, each member of the group receives
0.4 points. Points that you contribute to your private account will be paid directly as a payout
in that round. Each member's total payout in each round is calculated from the sum of the
points a player has deposited into his or her private account and the income from the project
However, unlike game A and game B, you initially have 18 points in each round, which you
can allocate between your private account and the project.
After all members of your group have made their contribution decision, all members of the
group have the option to allocate reduction points, as in game B. The mechanism is exactly
the same as in game B. You can allocate as many members of your group as you like a
maximum of 2 reduction points each. For each reduction point you assign to others, your
payoff is reduced by one point. The payoff of the person to whom you assign the reduction
point is reduced by 3 points. Reduction points distributed and allocated by others cannot
reduce a person's income below 0 points per round.
Differences in the rules between the games

Initial points:
Open chat at the beginning of each
round:
Possibility to allocate / get allocated
reduction points:

Game A

Game B

Game C

20 points

20 points

18 points

✔

❌

✔

❌

✔

✔
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Your total payoff in this study:
For each participant, two of the four phases (i.e. 10 rounds in total) are randomly selected by
the computer. The participant's income in each of the 5 rounds of the two selected phases is
added up and determines your final score. This will be converted from points to euros using
the exchange rate given above and paid out in cash plus the 5 euros participation fee. Since
you do not know which of the two phases will be determined for you to pay out during the
study, you should make all decisions in all phases and rounds as if this round were decisive
for your payout. You can see an example with numbers drawn randomly by the computer
below.
An example (with randomly drawn numbers):
Imagine that you have earned the following points at each stage:
Phase
Round
Points
Total

1
32

2
17

1
3
4
43 18
139

5
29

6
42

7
12

2
8
9
32 12
106

10
8

11
29

12
42

3
13 14
31 38
168

15
28

16
29

17
33

4
18 19
8
46
134

20
18

Should the computer randomly select Phase 1 and Phase 3 for you, your total payout from this
study would be 139 points + 168 points, or 307 points. These would be converted according to
the exchange rate and added to the 5€ participation fee and paid out to you in cash.

6
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A.4.2

Experimental Screenshots

Figure A8: Screnshot: Calculation control question with calculator and experimentator
chat

Figure A9: Screnshot: Text control question

68

Figure A10: Screnshot: Voting round V pre

Figure A11: Screnshot: Voting round 6
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Figure A12: Screnshot: Chat

Figure A13: Screnshot: Contribution
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Figure A14: Screnshot: Reduction allocation
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A.4.3
A.4.3.1

Control Questions
Calculation Questions

Participants had to calculate the payoff of Player A from their private account, from
the group project, as well as the final payoff, in the following 10 control questions (see
screenshot in Figure A8):

1
Contribution
Contribution
Contribution
Contribution
Contribution

by
by
by
by
by

player
player
player
player
player

A: 0
B 0
C 0
D 0
E 0

Control question:
2 3 4 5 6
10
10
10
10
10

20 0
20 20
20 20
20 20
20 20

20 10
0 20
0 10
0 0
0 0

Table A8: Calculation control questions for Game A
Control question:
7 8 9
10
Contribution by player A:
0 10 20
Sum of contributions by other players 0 70 40
Reduction points sent
0 0 2
Reduction points received
0 1 0

10
30
2
2

Table A9: Calculation control questions for Game B

A.4.3.2

Comprehension Questions (translated)

Participants had to answer the following 11 comprehension questions (see screenshot in
Figure A9):
• What is each player’s initial endowment in Game A and Game B in each round?
• What is each player’s initial endowment Game C in each round?
• In the first round, I choose in pairs between all the games. After that, a pair of
games will be randomly selected for my group. My group will play the game chosen
by the majority of the group for the first 5 rounds. Is this statement true or false?
• In rounds 6, 11 and 16, each group again chooses a game for the next 5 rounds. Here,
the group can again decide between all pairs of games. Is this statement true or
false?
• In Game A and Game C, in each round there is a possibility to chat with my
teammates before deciding how much I contribute to the project. Is this statement
true or false?
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• In both Game A and Game C, there is an option to assign reduction points to my
group members after they make their decision on how much they will contribute to
the project. Is this statement true or false?
• In Game B and Game C, participants cannot see who has assigned them reduction
points. Each participant only sees the sum of reductionpoints assigned to them by
others. Is this statement true or false?
• I can chat with and assign reduction points to my group members only in Game C.
Is this statement true or false?
• In Game A and Game C, my group and I have 90 seconds in each round to talk in
an open chat. After the time is up, all participants are automatically advanced. Is
this statement true or false?
• In this study, I am not allowed to share personal information about myself with my
group members. If I break this rule, I will be excluded from all payments from the
experiment. Is this statement true or false?
• My total payout from this study is the sum of all the points I earn in all phases
(1-4). Is this statement true or false?
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A.5

Preregistration

CONFIDENTIAL - FOR PEER-REVIEW ONLY
Can't we just talk?: Communication as an endogenous institutional choice (#80121)
Created: 11/16/2021 03:30 AM (PT)

This is an anonymized copy (without author names) of the pre-registration. It was created by the author(s) to use during peer-review.
A non-anonymized version (containing author names) should be made available by the authors when the work it supports is made public.

1) Have any data been collected for this study already?
No, no data have been collected for this study yet.
2) What's the main question being asked or hypothesis being tested in this study?
Are communication (C) and punishment (CP) perceived as substitutable or complementary institutional components in a public goods game setting? The
main question is whether people choose informal peer-punishment institutions (P) over communication in an open all-to-all chat (C) when they have the
choice. Additionally if one of the two institutional components already exists (C or P), are participants willing to incur a small cost to add the second
component (CP). How does the choice of institution affect behaviour and outcomes (cooperation, punishment, communication and welfare).
3) Describe the key dependent variable(s) specifying how they will be measured.
1. Voting behaviour and game choice:
- Vote of participants in round 1 between all pairwise options under treatment uncertainty (P vs C), (P vs CP), (C vs. CP), i.e. the full preference ordering
within subjects over the three alternative institutions.
- Vote of choices between two institutions for the rest of the game (4 votes in total) each for 5 phases. Thus evolution of voting behaviour.
2. Strenght of preference: unincentivised slider after each voting choice
3. Contributions: Contribution rates in each institution
5. Welfare / Efficiency (both group and individual level outcomes)
- average amount
- fraction of possible welfare (as in CP possible welfare is lower than in C and P))
6. Punishment behaviour in P / CP institutions (individual level / group level)
4) How many and which conditions will participants be assigned to?
3 treatment conditions [(P vs C), (P vs CP), (C vs. CP)]. Participants are assigned to one treatment each.
5) Specify exactly which analyses you will conduct to examine the main question/hypothesis.
1) Voting behaviour within treatment: random effects probit estimations. Independent vars: mean payoff in previous phase, mean contribution in previous
round, Punishment (received/ send),
2) Descriptive Statistics of voting behaviour and preference ordering
3) Test of whether CP is chosen similarly often for (C vs CP) and (P vs CP).
4) Average Contributions / Payoff (Mann–Whitney–Wilcoxon-Test) between groups (in all phases / overall).
5) Punishment if chosen. (individual and average group lvl) binary probit RE models (punishment chosen); OLS (size of punishment sent (sum in group lvl
analysis)) indep. variables: average group contributions in round, amount sent by other person
6) Exploratory analysis of reasons for voting choice: Participants are asked in an open text-field to explain their voting choice.
7) Heterogeneity in institutional preference (what predicts the choice of institutions in the first round? (measures described under 8)))
6) Describe exactly how outliers will be defined and handled, and your precise rule(s) for excluding observations.
1) Participants who disregard the rules of the experiment and share personal information that allows others to identify them in chat will be excluded from
the experiment. The data of the entire Group will thus be excluded.
2) Participants who make errors in more than 30% of the control questions will be excluded for a robustness check.
7) How many observations will be collected or what will determine sample size? No need to justify decision, but be precise about exactly how the
number will be determined.
Planned: 90 Participants in each treatment (i.e. 270 Participants in total). In case a group is excluded during the experiment due to exclusion restriction
6)1), I will add a replacement group.
8) Anything else you would like to pre-register? (e.g., secondary analyses, variables collected for exploratory purposes, unusual analyses planned?)
- Exploratory variables (for heterogeneity of institutional preferences): GPS survey variables (all except time preferences); competition preferences; 2
subscales of the communication apprehension scale
- Secondary analysis:
- potentially ML based analysis of chat data. Sentiment analysis etc. Outcomes: (contribution / punishment choice)

Version of AsPredicted Questions: 2.00

Available at https://aspredicted.org/WT7_ZQG
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- potentially ML based analysis of reasons for the vote.

Version of AsPredicted Questions: 2.00

Available at https://aspredicted.org/WT7_ZQG
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