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Chapter 5
The pen or the sword? An experimental study
of verbal feedback and monetary punishment
in a public good game1

5.1 Introduction
How does feedback take place in day-to-day social interactions? Which channels do people
choose when it comes to reward or punish their interaction partners for their behavior? One
of the most natural ways of doing so may be simply to tell people what you think about
what they did. If this is obviously not the only channel, we can accept that verbal
communication, either oral or written, is maybe the first thing that one would think about.
Writing an angry email to your roommate when he left a huge pile of dishes in the sink
before going on vacations or making a quick speech to thank people for helping you
moving and painting your new flat are some examples of such “verbal feedback”. These
examples reflect some of the goals of communication: express your emotions (anger in our
first example, gratefulness in the second) and trigger emotional reactions in the target (guilt
and shame, joy and pride). We do not argue that these are the only motives for verbal
feedback. For example, social norms may also play a role: it may only be seen as a polite
and necessary action to thank people when they help you. However, we think that the
emotional load of communication, as well as its low (or null) cost and its easy availability
make it a relevant and potentially good device to trigger cooperative behavior in social
interactions.
However, economists typically started by implementing monetary feedback
mechanisms, especially punishment mechanisms that are costly for both the punished and

1

The research in this chapter is based on joint work with Jean-Louis Rullière and Frans van Winden.
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the punishing parties. These devices were probably not used first for their realistic feature
but more as they constitute economic representations of any kind of punishing behavior.
Following the seminal paper of Fehr and Gächter (2000), a lot of article has focused
particularly on public good games (among others, see Nikiforakis, 2008; Nikiforakis and
Normann, 2008; Carpenter, 2007a; 2007b; Noussair and Tucker, 2005; Cinyabuguma et
al., 2006; Hopfenstitz and Reuben, 2009; Gächter et al., 2008). Main conclusions from
these works are that free riders are punished in proportion to their deviation from the group
average and that this punishment causes cooperation level to rise. The authors also suggest
that emotions, and more particularly anger, are the guarantors of the credibility of the
threat and the effectiveness of the mechanism. However, such effectiveness appeared to
depend on the impact-to-cost ratio of the device (the ratio between what it costs to the
punished player on the cost of punishing). Indeed, Egas and Riedl (2008) showed in a
convincing paper that only the most effective punishment scheme was increasing
contributions compared to baseline, whereas less effective schemes failed. Nikoforakis and
Normann (2008) also found cooperation levels to be correlated with the impact-to-cost
ratio of the punishment mechanism, with less effective mechanisms being unable to sustain
cooperation. In terms of efficiency, these studies conclude that efficiency is not always
improved by punishment mechanisms, due to the financial cost of punishment both for the
punishing and the punished parties. However, Gächter et al. (2008) found that this only
holds on the short run whereas in the long run punishment is less and less used while its
availability still maintain high cooperation levels.
Some studies were also interested in the other side of the coin, reward (among
others, see Sefton and Steinberg, 1996; Sefton et al., 2007; Rand et al., 2009; Andreoni et
al., 2003). For example, Sefton et al (2007) found that reward led to a small increase in
group contributions and earnings, mainly due to initial rounds, and that this increase did
not survive repetition. This ineffectiveness was caused by the lack of focal point about
when to use reward and where it should be targeted. Punishment, on the other hand,
entailed sustained group cooperation, even if this positive impact on earnings was hindered
by the cost of punishment. Contrary to Sefton et al. (2007), Rand et al. (2009) used a
repeated game environment and found reward to be as efficient as punishment in
improving cooperation as well as generated earnings. Also based on the fact that reward
fosters more cooperation than punishment when both actions are available, they conclude
that positive interactions are a better support for cooperation.
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A few papers have also been interested in symbolic (i.e. non-monetary) punishment
or reward (Masclet et al., 2003; Noussair and Tucker, 2005; López-Pérez and Vorsatz,
2010; Le Lec et al., 2012; Dugar, 2006; Peeters and Vorsatz, 2011). In a public good game
setting, Masclet et al. (2003) implemented a system of “disapproval points” that were
costless, both for the sender and the receiver. They found that non-monetary punishment
also increases contributions, but that this effect was not lasting over time compared to
monetary punishment. In the same line, Peeters and Vorsatz (2011) used a smiley (frowny)
system as a signal of (dis)approval (again costless for both parties). They found that such
system increases slightly cooperation, but only in a repeated game framework (partner
matching procedure). All in all, these results suggest that the expression of disapproval,
through symbolic signals, can increase cooperation for a limited amount of time but is not
powerful enough to sustain it on the long run.
It has to be noticed that communication has not been absent of the social dilemmas
literature. Nevertheless, most papers studying communication focused on pre-play
communication, often called “cheap talk” (for example, Sally, 1995; Bochet et al., 2006;
Charness and Dufwenberg, 2006; Bohnet and Frey, 1999). If the goal of increasing
cooperation is the same, cheap talk is mostly used as a coordination device where subjects
typically announce their intended actions and what they expect the others to do, either
verbally or simply with a numerical value. Among others, Bochet et al. (2006) studied
different pre-play communications devices in a voluntary contribution experiment. They
find that verbal communication was indeed effective in raising contribution level but only
under the form of face-to-face communication or of public chat-rooms, an experimental
design differing in many aspects from ours (see Section 5.2).2 However, we are not
interested here in the type of content (expectations, commitments, promises, etc…)
involved by pre-play communication but really in the use of communication as a feedback
device, as a parallel of monetary and non-monetary reward and punishment device. This
approach was followed by three studies. Ellingsen and Johanesson (2008) run a one shot
dictator game allowing the receiver to send back a free-form message to the dictator. They
found that donations increased by almost 40% (from 24.84% to 34.12% of the endowment)
when messages were implemented compared to a baseline treatment. Also, the number of
2

Chat rooms took place only every three rounds (and before the round). Messages were public among the
group, meaning that every group member had access to all messages. Finally, all the messages had to be
approved by a member of the experimental team in order to be effectively sent and readable. This last feature
might actually be one of the causes of the effectiveness of the mechanism as subjects might have wanted to
avoid appearing as liars by not following what they said in their message (see Charness and Dufwenberg
(2006) for the effects of promises on trustworthiness).
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null donations decreased from about 40 to about 20 percent while the number of equal
splits increased from about 30 to about 50 percent. They concluded that anticipated verbal
reward and punishment play a role in the promotion of altruistic behavior. Using very
similar experimental procedures, Xiao and Houser (2005; 2009) found weaker behavioral
effect in the dictator game setting.3 On the contrary, they do not find any effect on
proposals in an ultimatum bargaining game where responders had the possibility to send
back a message along with their decision to accept or reject an offer. However, it is very
interesting to notice that rejections of unfair offer are significantly less frequent when
responders can send back a message and convey their feelings to the proposer, suggesting a
substitutability between

costly (the rejection of the offer) and free punishment (the

message).
These results points out to the effects of emotion expression on decision-making,
both from the expresser and his target. People want to avoid disapproval and the “sharp
tongue” (Xiao and Houser, 2009) but are also willing to accept less favorable outcomes
when they have the possibility to use their “sharp tongue”. Interesting questions arising
from these results concern the impact of these messages on the next decision and the
emotional channels underlying these dynamics in decisions. These are the questions that
we are trying to answer in this paper. We transpose the verbal feedback mechanism of the
one-shot games described above (Ellingsen and Johanesson, 2008; Xiao and Houser, 2005;
2009) into a public good game environment to see if such a tool has a sustainable impact
on cooperation. Using self-reports, we are trying to understand which emotions are caused
by ex-post communication and impacting the dynamics of contributions. Section 5.2
presents the experimental procedures and Section 5.3 shows the results. Section 5.4
concludes.

5.2 Experimental Design
Each experimental session was composed of two parts. As it is usual practice, the two parts
were announced at the beginning of the session, when the instructions were read aloud by
the experimenter4, but the content of the second part remained unknown to the subjects
until the disclosure of the corresponding instructions, after the end of the first part. Each
3

They argue that this might be due to the fact that they instructed subjects to avoid foul or threatening
language, contrary to Ellingsen and Johanesson (2008).
4
Translations of the instructions of the Communication Treatment (CT) and the Punishment Treatment (PT)
are available in Appendix 5.1. Each part of the instructions involved a short quiz at the end in order to ensure
the good understanding of the procedures. After letting a few minutes to the subjects in order to answer it, it
was corrected aloud by the experimenter. Participants had the possibility to raise their hand in order to ask
questions that the experimenter would answer in private.
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part corresponded to one of the treatment described below. We will first present the three
different treatments before detailing the composition and the general procedures of the
sessions that were run.
5.2.1. Baseline Treatment (BT)
This constitutes the baseline on which the two other treatments are built so that all the
features of BT (number of repetitions, matching procedures, etc…) are identical in the two
others. A public good game was played in groups of four subjects and repeated for 10
rounds. The group composition was reshuffled after each round (the so-called “stranger
matching” procedure) and subjects were reminded of this at the beginning of each round.
This stranger matching was chosen because we are interested in verbal feedback and not in
pre-play communication. By avoiding any identification of the subjects between rounds
and changing group composition every round, we minimized the use of communication
(see the Communication Treatment (CT) below) as a cheap talk device but rather
implemented a feedback mechanism as closed as possible to what would have occurred in
a one-shot game5. Each group member was identified with a number (from Player 1 to
Player 4) that changed from round to round due to the reshuffling of the groups.
In the beginning of each round, subjects were endowed with 20 tokens and had to
indicate how many they wanted to keep for themselves and how many to allocate to “a
project” (i.e. the public good). Each token contributed to the project yields 0.4 ECU
(Experimental Currency Unit) to every member of the group while each token kept was
returning 1 ECU for the subject. Like in every standard linear public good game, the
standard Nash equilibrium was that all tokens were kept while the Pareto-optimum
consisted of the allocation of the full endowment to the public good. Once all members of
the group had made their decision about the number of tokens to contribute to the project,
from 0 (nothing) to 20 (the full endowment), a first feedback screen appeared showing the
payoff of the participant, in ECU, for the current round. After validation of this screen by
all members of the group, a second screen was showing a table indicating the individual
contributions to the project (members were identified by their ID), both in tokens and as a

5

We are not claiming that our repeated game with a stranger matching procedure is equivalent to a one-shot
game, especially when the probability of meeting another time the same subject is quite high as in this
experiment (16 or 20 subjects per session). However, we wanted to make subjects focus on feedback about
what just happened and this stranger protocol prevented them from using the communication device as a
coordination mechanism for the next round of play.
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percentage of the group total contribution. Once all members got to know it, a last screen
reminded them their payoff for the round. They could then move to the next round.
5.2.2. Communication Treatment (CT)
In this treatment as well as the Punishment Treatment (PT; see below), each round was
divided in two stages. The first stage corresponded in fact to a round of BT. The second
stage took place once subjects got to see the individual contributions of their group
members. They were then offered the possibility to send a message to each one of them “in
order to express themselves about their behavior”. The messages were sent at no cost
(neither for the sender nor the receiver) and their content was totally free. However, we
indicated and emphasized in the instructions that, for the sake of the experiment,
anonymity should be kept by all participants.6 No other instruction was given in that
matter. Messages could be individualized (but obviously subjects had the possibility to
copy/paste the same message to all the other members of his group) and their content was
private, meaning that besides the sender, only the receiver of the message could read it.
Finally, these messages were not anonymous and senders knew that their ID number of the
round would appear next to their messages.
Concretely, after validation of the individual contributions screen, subjects saw a
screen showing an empty cell in front of each other group member ID. In order to send a
message to a particular group member, subjects had to click in the corresponding cell and
type their message. If they did not want to send a message to a particular group member,
they simply had to leave the cell empty. In order to avoid wrong recollections of individual
contributions and thus errors in the messages sent, this information was made available in a
small frame on the left of the screen. Once subjects were sure about the messages they
wanted to send, they were asked to validate in order to continue.
Then, subjects got to read successively each of the messages sent to them by their
group members. Each message was shown on a separate screen which also indicated the ID
of the sender. In the case where no message was sent by a particular player, the screen
simply displayed “Player X did not send you any message”. Once they read the eventual
message and validated, subjects saw a screen where they had to self-report on five
emotional items: joy, sadness, anger, pride and shame/guilt7. More precisely, they were
6

This was respected by all participants. We did not find any message where subjects declared their identity.
We decided to group together shame and guilt as we supposed that a non-negligible number of participants
would not be able to make a clear distinction between the two concepts. We acknowledge that we may lose

7
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asked to indicate on a scale from 1 to 7 how intensely they felt these emotions when they
read the message shown on the previous screen. A value of 1 corresponded to “not at all”
while a value of 7 corresponded to “very strongly”.8 As soon as they answered for the 5
items and validated, the message from the next participant appeared and so on until the last
group member. Once they got to read and to report their emotions for all messages, a
screen reminded them their payoff for the round (corresponding to the payoffs of the first
stage) and they could then go on to the next round.
Even though not often used in economics, there are several reasons to measure
emotions using self-reports. First, self-reports measures have been shown to correlate with
physiological measures (in psychology, see Bradley and Lang, 2000; in economics, an
example is Ben Shakar et al., 2007). Second, social emotions like guilt, shame or pride are
harder to track based on physiological measures and as well as to identify using facial
expressions (Adolphs, 2002; Tangney and Dearing, 2002). As a consequence, self-reports
appear as a very good way to measure these emotions and a valid measure according to
psychologists and more particularly, emotion theorists (Ortony et al., 1988).
5.2.3. Punishment Treatment (PT)
In this treatment, the second stage was not devoted to communication but rather to
monetary punishment. In that matter, we followed the canonical design of Fehr and
Gächter (2000). After subjects got to know individual contributions, a screen appeared,
very similar to the one of CT. In front of the ID of each other member of their group was
displayed a cell where subjects had to indicate the number of punishment points they
wanted to assign to this particular player, from 0 to 10 points. Each point received by an
individual decreases his earnings from the first stage by 10%. The total decrease is thus
determined by the total number of points received by a player from the three other
members of his group, up to the limit of 100% (if a player receives ten points or more). A
decision to send zero point will thus correspond to let the payoff of the first stage intact
while sending ten points corresponds to its full destruction. However, sending punishment
points is also costly for the punisher. The costs for sending points to an individual player
control over the self-reports using this design but we believe that the essential idea that we wanted to capture
through this grouped item is still there, as shame is often seen in the general public to be simply the social
side of guilt.
8
We also asked subjects for their emotions even in the absence of message (the same holds for the absence of
punishment in PT, see below). Indeed, we believe that in some situations the absence of message could
trigger emotional reactions. We can give the examples of a free rider who might feel very happy to not
receive any complaint about his behavior or, on the other hand, of the only contributor of a group who may
be sad to not get any apologies.
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are indicated in Table 5.1 and follow a convex function. The total costs for one player will
thus be the sum of the three individual punishment costs. This total cost was indicated on
the decision screen and updated every time the subject changed the number of points
allocated to one of the three other counterparts. Like in CT, the information about
individual contributions was available on the left of the screen. Subjects had to validate
once they were sure about all their punishment points to be sent.
After that, subjects entered the same sequence as in CT, where they got to know
successively the number of points sent by each other group member. This information was
private so that only the sender and the receiver got to know how many points were sent.
The screen simply displayed: “Player X sent you Z points and thus decreased your payoff
of the first stage by 10.Z%”. Again, subjects had then to self-report on the five same
emotions after each of these screens. Once this was done for the three other counterparts, a
screen detailed the payoff of the subject for the past round. If the subject received less than
10 punishment points in total this round, he received his earnings of the first phase reduced
according to the number of points he received, from which was also subtracted the total
costs of the punishment points he attributed during the round. If the subject received 10
points or more, his earnings from the first stage were null and he simply lost the costs of
the punishment points he sent9.

Table 5.1: Costs (in ECU) of the Attribution of Punishment Points
Points

0

1

2

3

4

5

6

7

8

9

10

Cost

0

1

2

4

6

9

12

16

20

25

30

5.2.4. General Procedures
An experimental session was composed of two parts, each consisting of 10 rounds. Once
the second part ended, subjects had to fill a very short questionnaire about a few
demographics. They were then paid in cash and in private in a separate and closed room.
One round from each of the two parts was randomly selected to be paid out. The selected
rounds from both parts were only announced at the end of the experimental session to
avoid any income effect. On top of that, we added a show-up fee of 5€. Moreover, in order
9

Subjects were warned in the instructions that they could make negative earnings on one round but that they
could avoid such losses with certainty by their own decisions.
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to minimize the risk of making negative gains from the experiment (and thus end up with
less than the show-up fee), we included a 10 ECU so-called “participation” fee in the
sessions involving PT to cover for their eventual losses10. The rate of exchange adopted
during all sessions was 3 ECU = 1€.
Table 5.2: Details on Experimental Sessions
Session ID

Number of Subjects

Treatments

1

20

PT - CT

2

16

PT – CT

3

16

CT – PT

4

20

CT - PT

5

20

CT – BT

6

20

BT – CT

Sessions were run at the GATE laboratory (Lyon, FR) using the software RegateNG (Zeiliger, 2000). Subjects were recruited through the software ORSEE (Greiner, 2004).
They were mainly business and engineering students belonging to the schools closed to the
laboratory. Six sessions were run. A summary of the sessions is presented in Table 5.2.
Four sessions consisted of both CT and PT. Order was counterbalanced so that two
sessions started with CT while the two others started with PT. The two remaining sessions
involved both BT and CT, again with a counterbalanced order. Twenty subjects
participated in all sessions except for two CT/PT sessions, where not enough subjects
showed up and only 16 subjects took part in the experiment11. In total, 112 subjects
participated in the experiment among which 40 (35.7%) were female. A session lasted on
average 1 hour and 40 minutes and subjects earned on average 22.64€.

5.3 Results
We will first present the aggregate patterns of contributions in the different treatments
before digging deeper into how our two feedback mechanisms (monetary punishment and
verbal communication) are performing and functioning. We will study the subjects’
decisions to send feedback and, as far as communication is concerned, which kind of
10

Negative payoffs occurred only three times in all our sessions. Two of them could be covered by the 10
ECU fee (-3.4 ECU and -1.78 ECU). One subject had however a payoff of -31.8 ECU, as he attributed a total
of 22 punishment points (10, 7 and 5) to the other group members. The concerned round was not selected for
payment.
11
Fortunately, this happened once for each order.
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feedback they are sending. We will also investigate the variables underlying the dynamics
in contribution decisions. In all these analyses, we will consider the impact of the
emotional reactions to feedback.

5.3.1. Aggregate Contribution Patterns
The average contributions in tokens for BT, CT and PT are respectively 2.31(11.55% of
the endowment), 4.97 (24.86%) and 10.57 (52.85%).12 Figure 5.1 presents the average
contribution over the 10 rounds of a part for the three different treatments.13 For BT, we
can observe quite low level of contributions: indeed, the first round average contribution is
4.55 tokens, representing less than 25% of the endowment. This low start is followed by
the usual decaying trend and the average contribution ends up being almost null (0.58
tokens). For PT, the average contribution starts around 50% of the endowment (10.65
tokens) and fluctuates around this level to reach its lowest value at the last period (9.56
tokens). Clearly, the punishment appears able to maintain a certain level of cooperation but
12

Fehr and Gächter (2000) obtained an average of 11.5 tokens (57.5%) when punishment was available, a
number quite close to what we obtain. They obtain an average of 3.7 tokens (18.5%) when no punishment
was available, which is higher than what we get. However in their case, the treatment without punishment
was run together with the treatment with punishment, whereas in our case it was run with CT. This may
explain the difference.
13
Notice that we pooled data corresponding to different parts, meaning that period 1 refers to the first round
of a part (or treatment), not of an experimental session (so it could also be the 11th overall round played by a
subject). Nevertheless, we control for order effect in the subsequent regression analyses.
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fails to increase it to much more than 50% of the endowment. The pattern is different for
CT. The starting point lays in the middle of BT and PT, at nearly one third of the
endowment (6.46 tokens). The level of cooperation stays very constant for the first five
periods before progressively dropping to reach a very low level (1.89 tokens, less than 10%
of the endowment). From this quick glimpse to aggregated behavior, it seems that the
verbal feedback mechanism is less trusted in the beginning (lower starting point than PT)
and unable to sustain a level of cooperation over the long run although it does so for a
limited number of periods.
Table 5.3: Treatments Effects (OLS and Random Effects)
OLS

Random Effects

2.662***

1.891***

(0.348)

(0.333)

8.259***

7.060***

(0.371)

( 0.408)

-0.391***

-0.391***

(0.0438)

(0.036)

-4.864***

-4.864***

(0.505)

(0.410)

8.843***

3.333***

(0.752)

( 0.489)

Number of observations

2240

2240

R²

0.207

0.206

Communication

Punishment

Period Number

Order Effect (=1 if first part)

Constant

Note: There is one observation per subject and per round. Standard errors appear in
parentheses. *** indicates significance at the 1% level, ** indicates significance at the
5% level, * indicates significance at the 10% level.

Table 5.3 is showing very simple regressions of the contribution choice of an
individual on two dummies reflecting the presence of verbal feedback or monetary
punishment (the reference treatment thus being BT), a dummy controlling for order effect
and on a time trend. Both OLS and random effect panel regression confirm what we
observed previously. If communication appears to have a positive and significant effect on
contribution level, monetary punishment is more effective in raising cooperation. We also
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observe a negative and significant impact of both the time trend and of being in the first
part of the session.
5.3.2. The decision to send feedback
Figure 5.2 is showing the use of punishment (both the decision to punish or not and the
number of points) and of messages through time and per individual14. We can notice a
strong decay both in the use of punishment (from 0.67 players punished on average in the
first period to 0.15 in the last) and in its intensity (from 1.11 points on average in the first
period to 0.18 in the last15). On the other hand, we see that the use of verbal feedback
increases quite quickly to stay steady, around 1.10 messages sent on average. But what
motivates our subjects to use the feedback mechanisms that we made available? To answer
this question, we ran probit regressions on the decision to either send a message (in CT) or
to punish (in PT, independently of the number of points sent)16. As explanatory variables,
we input the receiver’s deviation from the group average contribution, the deviation
between the sender’s and receiver’s contribution, a time trend and a dummy indicating if
the considered treatment was played first in the session17. We also adjusted the standard
errors for clusters at the subject level. Results of these probit regressions can be found in
Table 5.4. Quite naturally, the deviation from one’s own contribution has a positive effect
on both the decision to punish or to send a message. The lower is your contribution
compared to mine, the higher my tendency to punish or send you a message. Interestingly,
the deviation from the group average contribution has a different effect in the two
treatments. The probability of punishment is higher the more the receiver falls short from
the group average contribution, in line with results from previous experiments. On the
other hand, the probability of sending a message is higher the more the receiver contributes
compared to the group average. This is most likely reflecting the fact that communication
also enables subjects to “reward” others with nice messages and that these messages may
be thankful or apologizing messages (see content analysis below). Consistent with what
14

A subject can send up to three messages and can punish up to three players each round. On the other hand,
he can send up to 30 punishment points per period.
15
If we condition on the actual presence of punishment, the average number of points is 2.76 in the first
period and 1.63 in the last. So punishment is both less probable and less violent towards the end of the
treatment.
16
As a consequence, we have in this case three observations per subject and per round since subjects have the
possibility to send feedback to any of their three group members. Tobit regressions on the number of points
sent (see Appendix 5.2) yields very similar results concerning the significance and signs of the different
regressors.
17
We also ran all analyses concerning CT including an extra dummy for the other treatment (either BT or
PT) that was played with CT. Since no results were changed with this variable and that it never reached
significance, we do not report it.
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appeared in Figure 5.2, we see difference in the coefficients of the time trend: while it is
positive for CT, where messages are more and more used due to the decrease in
contributions, it is negative in PT. Concerning any order effect, we see only a marginally
significant coefficient for PT: it appears that punishment is more used when PT is played
after CT. This might stem from the frustration due to the low effectiveness of
communication. Thus, when CT was played first, subjects might have enjoyed the
effectiveness of punishment in the second part and used it more.
In order to confirm some of the assertions and interpretations that we made based
on the previous results of CT, a possibility is to dig into the content of messages and to see
which types of messages were actually sent. Given the high number of messages sent
(1247), we decided to restrict the analysis to very simple features of messages. Namely, we
coded their valence (positive, neutral and negative) and the presence or absence of an
apology18. In both cases, we used very simple coding rules to have clear differences
between our categories and minimize the latitude in coder’s interpretation. As far as
valence is concerned, a message was considered as negative if it contained insults,
complaints about behavior or any negative judgment. Messages were coded as positive if
they included praise of the behavior of the other, thankful words or encouragements to
continue in the same way. A high proportion of messages were used to remind to the
receiver that if everybody cooperates, everybody will gain more. If such messages did not
contain any positive or negative judgment about the other’s behavior, they were
categorized as neutral messages. The very few messages (9 or 0.7% of the total number of
messages) that we could not make sense of were also categorized as neutral. In the end,
42.18% of messages were coded as negative, 35.77% were coded as neutral and 22.05%
were coded as positive. The coding of apologies was even simpler, as we based it on the
presence or absence of characteristic words such as “sorry”, “excuse”, “apology”, etc…
Using this rule, we have 5.37% of messages being categorized as apologies.19

18

This is done on top of the valence, such that an apology can also be a positive, neutral or negative message.
Such coding tasks are often attributed to external coders who are not aware of the research hypotheses.
Even if that remains an empirical question, we believe that, given the very simple and clear-cut rule that we
imposed, this would give very similar results. On top of this, it has been shown that external coders are also
not perfect and some researchers recommended the use of coordination games in order to code messages
(Houser and Xiao, 2011). Given the number of messages that we gathered, such an approach would be very
costly, both in terms of time and money.
19
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Table 5.4: Probit Models Estimating Decision to Send Messages and to Punish

Deviation Group - Receiver

Deviation Sender - Receiver

Period Number

Order Effect (=1 if first part)

Constant

Send a Message

Send Punishment Points

-0.028***

0.069***

(0.011)

(0.025)

0.041***

0.044***

(0.009)

( 0.017)

0.010

-0.049***

(0.011)

(0.017)

-0.077

-0.296*

(0.136)

(0.154)

-0.353***

-0.823***

(0.117)

( 0.153)

Number of observations

3360

2160

Log Likelihood

-2154.11

-747.23

Note: Observations consist of one decision to send a message (punishment points) to each
of the three other group members at each round in CT (PT). Standard errors appear in
parentheses and are clustered at the subject level. *** indicates significance at the 1%
level, ** indicates significance at the 5% level, * indicates significance at the 10% level.
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Table 5.5: Probit Models Estimating Decision to Send a Positive, Negative or
Apologizing Message

Deviation Group - Receiver

Deviation Sender - Receiver

Period Number

Order Effect (=1 if first part)

Constant
Number of observations
Log Likelihood

Positive Message

Negative Message

Apologizing Message

-0.094***

0.057***

0.043

(0.022)

(0.019)

(0.033)

-0.022

0.028**

-0.137***

(0.018)

( 0.014)

(0.026)

0.002

0.137***

0.008

(0.022)

(0.021)

(0.033)

0.209

-0.016

-0.068

(0.149)

(0.149)

(0.229)

-0.921***

-1.119***

-2.123***

(0.169)

(0.149)

(0.246)

1247

1247

1247

-528.19

-732.63

-172.70

Note: Observations consist of one decision to send a message to each of the three other group
members at each round in CT. Standard errors appear in parentheses and are clustered at the subject
level. *** indicates significance at the 1% level, ** indicates significance at the 5% level, *
indicates significance at the 10% level.

Table 5.5 reports probit regressions on the decision to send a positive, negative or
apologizing message20. We included the same explanatory variables as in the previous
analysis. Confirming our interpretation of the positive link between a player’s overcontribution compared to the group and his probability to receive a message as the use of
communication for rewarding purpose, we find that indeed, positive messages are more
probable to be received by subjects who contributed more than the group. Interestingly, the
difference between the sender’s and the receiver’s contributions is not significant,
suggesting that positive messages will be received by high contributors compared to the
group, not to the message sender. Apologies appears to work in the opposite way:
apologizing subjects seems to not take into account in a significant manner the deviation of
the receiver’s contribution with respect to the group, but rather the deviation with respect
to their own contribution. This result makes sense as one may only apologize for his own
behavior but will not feel responsible for the entire group. Finally, negative messages were
20

All these variables are dummy variables. We transform the coding of valence as positive, neutral or
negative into dummies for each category.
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send to low contributors, both compared to the group and the sender. We can also remark
the positive and significant time trend in the use of negative messages, reflecting the
progressive decrease of contributions in CT.
5.3.3 The Emotional Reactions to Feedback
As we saw in Section 5.1, one of the channels through which monetary punishment
and verbal communication have found their effectiveness in previous works resides in the
emotional reactions triggered by the feedback devices or their anticipation. Quite
intuitively, we may think that these reactions are triggered by the behavior of both the
sender and the receiver. As a consequence, a first step to check if such reactions play a role
in our experiment is to see how the self-reported emotional ratings of the receiver
correlated with the deviation of the his contribution with both the sender’s and the group
average. The Pearson correlations coefficients, for both CT and PT, are presented in Table
5.621. We can first see that the results are very similar whatever deviation we consider.
Anger appears to play a role in both treatments since the ratings are negatively and
significantly correlated with the deviation in contribution between the sender and the
receiver. A receiver (of a message or punishment) will be less angry the higher the
contribution of the sender or the group is compared to his own22. For CT, the other
significant correlations are positive and concern joy and guilt/shame. Even if the
coefficient is relatively low and only marginally significant, the first result seems odd and
counterintuitive. Looking at the messages provoking the highest joy ratings (a value of 7),
we found out that most of these were actually far from nice. We suspect the free riders’ joy
to be caused by the sender’s anger but this “sadistic” interpretation is very speculative and
has to be considered with caution. More naturally, a receiver will feel guiltier the more the
sender out-contributed him. On the contrary, this correlation is far from being significant
for PT, in which sadness is playing a role with a negative correlation with the deviation in
contribution.

21

Data were restricted to the case where feedback was actually used (a message sent in the case of CT and at
least one point sent in the case of PT).
22
Following the same idea, low contributors sending messages to high ones may trigger angry reactions. As
an example, we can quote the message of a subject who did not contribute at all whereas his 3 group mates
each contributed 10: “I know, I know, I should have… But it is so good to see despair in your eyes…” It is
easily imaginable that such messages would provoke angry reactions.
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Table 5.6: Pearson Correlations of Emotional Self Reports With Deviations in
Contributions
Communication Treatment

Punishment Treatment

Group-Receiver

Sender-Receiver

Group-Receiver

Sender-Receiver

Sadness

-0.036

-0.014

-0.261***

-0.227***

Joy

0.047*

0.065**

0.066

0.060

Anger

-0.205***

-0.220***

-0.357***

-0.334***

Pride

-0.005

0.008

-0.069

0.091

0.161***

0.187***

0.045

0.042

Guilt/Shame

Note: Each observation consist of one self-report (from 1 to 7) for each
message/punishment, received (data where no message/punishment was sent were
discarded). *** indicates significance at the 1% level, ** indicates significance at the 5%
level, * indicates significance at the 10% level.

One potential explanation for this asymmetry is the payoff consequence of the
feedback mechanisms. Receiving a message does not entail any monetary consequences
for the subject: thus, a free rider did not pay anything for his non-cooperative behavior and
may feel guilty for what he did. This mechanism may be absent when there is a pecuniary
punishment since the subject would have then paid for his mistake, just being sad of the
lost earnings. This interpretation is in line with results of Gneezy and Rustichini (2000)
who found that parents were picking up their children after the opening hours of the kinder
garden even more frequently after the implementation of fines for delays. The
interpretation of Gneezy and Rustichini (2000) was that under the fine system, late parents
simply considered the fines as the price for an extra-service and did not feel guilty
anymore for letting the kindergarten employees work later. Our result could also be
interested along this line: free riders who have been punished paid the price of their
deviation and thus have no reason to feel guilty anymore.
We can also investigate the emotional impact of messages based on their difference
in content. Table 5.7 shows the correlation between the emotional self-reports and the
quality of the message. First, we see that the reception of a positive message is negatively
correlated with the experienced guilt of the receiver, which is quite intuitive. On the
contrary, there is positive messages seem to provoke more anger in the recipient. To try to
understand this strange effect, we computed the same correlation separately for above and
under average contributing senders. Whereas we do not get any significant correlation
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when the sender is a high contributor (Pearson r=-0.037; p=0.319), we get a significant and
positive one when he is a low contributor (Pearson r=0.101; p=0.019). It appears that while
low contributors intended to be nice after their misbehavior, they triggered instead angry
reactions and should probably better have stayed silent. Second, negative messages appear
to provoke significantly less joy and more guilt. Finally, the reception of an apologizing
message is negatively correlated with guilt.

Table 5.7: Pearson Correlations of Emotional Self Reports With Message Content
Positive Message

Negative Message

Apologizing Message

Sadness

-0.041

0.032

0.001

Joy

0.031

-0.060**

-0.004

Anger

0.073***

-0.018

0.034

Pride

0.044

-0.027

-0.000

-0.141***

0.101***

-0.0887**

Guilt/Shame

Note: Each observation consist of one self-report (from 1 to 7) for each message/punishment,
received (data where no message/punishment was sent were discarded). *** indicates significance
at the 1% level, ** indicates significance at the 5% level, * indicates significance at the 10% level.

5.3.4. Contribution Dynamics
The goal of these feedback mechanisms is to improve welfare through the increase in the
private provision of the public good. One way of checking if they are effective in doing so
is to see how subjects change their contribution decision based on the feedback they
receive in the previous round. Concerning verbal feedback, Table 5.8 presents regressions
of the change in contribution from on round to the next on a dummy for being a high
(above group average) contributor in the last round, the number of messages received and
sent during the last round and two interaction terms from the combinations of these three
variables, since the effect of feedback might not be the same on high and low contributors.
We also added as regressors a time trend and a dummy for order effect.23. Both the number
of messages sent and received has a positive and statistically significant impact on the
change in contribution. This means that subjects are indeed influenced by the messages
they receive (see below and Table 5.11 for the impact of the content of messages on
23

Since the change in contribution is bounded between -20 and +20, we also run tobit regressions that yield
very similar results. See Appendix 5.3.
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dynamics). We also observe that the more messages they send, the more senders increase
their contribution on average. However, this effect is greatly reduced for high contributors
because of the significant and negative coefficient of the interaction term. Finally, we can
notice that the change in contributions is much lower for high contributors (by 3.56 tokens
on average)24. These results point to the fact that communication could be an effective tool
to improve cooperation since it affects positively the dynamics of contribution. However, it
does not seem powerful enough to convince high contributors to be patient and go on
contributing.
We ran similar analyses for PT (see Table 5.9). We get again a negative and
significant effect of the high contributor dummy. It also appears that the number of points
received has a positive impact on low contributors but that punishment of high contributors
(often called “perverse punishment”), on the other hand, has a very counterproductive
effect. We also observe an order effect with the fact of PT being played first having a
negative effect: it means that changes in contributions are higher when punishment is
implemented following communication. It seems that after experiencing the limited
effectiveness of communication, the monetary punishment gets even more effective in
raising cooperation.
Table 5.8: Random Effect Model Estimating Contribution Dynamics in CT
Change in contribution (Ct – Ct-1)

Coefficient

Std. Error

P-Value

Above Avg (t-1)

-3.559

0.613

0.000

Nb Messages Received (t-1)

0.566

0.246

0.021

Nb Messages Sent (t-1)

0.627

0.196

0.001

Above Avg. * Nb Msg Received (t-1)

-0.318

0.382

0.405

Above Avg. * Nb Msg Sent (t-1)

-0.588

0.282

0.037

Period Number

-0.160

0.064

0.012

Order Effect (=1 if first part)

0.090

0.332

0.787

Constant

1.198

0.579

0.038

Number of observations
Wald χ² (p-value)

1008
209.46 (0.000)

Note: We have 9 observations for 112 subjects. The variable Above Avg takes a value 1
if the contribution of the subject is greater or equal than the group average for the
corresponding round, and takes a value of 0 otherwise.

24

This effect is also present in BT. See Appendix 5.4.
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Since, for both treatments, main effects of feedback are going in the same direction,
what is explaining the big difference in contributions? One factor may reside in the
coefficient of the high contributor dummy. While the change in contribution of above
average contributors is lower (compared to low contributors) of 3.56 tokens in CT, it is
only lower of 1.86 in PT and of 1.40 in BT. It seems that high contributors do not trust the
verbal feedback to be effective. Although the number of received messages has a positive
impact on the receiver’s change in contributions, highly contributing senders reduce their
contribution by so much in the next round (the more so for those who sent messages) that
verbal feedback cannot be effective. It seems that if information about the relative
effectiveness of communication could be somehow transmitted, trust in the mechanism
may arise and cooperation would grow.
Table 5.9: Random Effect Model Estimating Contribution Dynamics in PT
Change in contribution (Ct – Ct-1)

Coefficient

Std. Error

P-Value

Above Avg (t-1)

-1.856

0.353

0.000

Nb Points Received (t-1)

0.415

0.126

0.001

Nb Points Sent (t-1)

0.314

0.198

0.112

Above Avg. * Nb Points Received (t-1)

-1.518

0.346

0.000

Above Avg. * Nb Points Sent (t-1)

-0.743

0.224

0.001

Period Number

-0.061

0.057

0.281

Order Effect (=1 if first part)

-1.108

0.288

0.000

Constant

1.758

0.475

0.000

Number of observations
Wald χ² (p-value)

648
173.17 (0.000)

Note: We have 9 observations for 72 subjects. The variable Above Avg takes a value 1 if
the contribution of the subject is greater or equal than the group average for the
corresponding round, and takes a value of 0 otherwise.

What is the role played by the emotional reactions to received feedback in the
dynamics of contributions?25 Using the same econometric approach, we input the average

25

Our experimental design is already quite intensive in terms of emotional self-reports. As we wanted to
focus on the reactions to feedback, we did not use self-reports to measure emotions before feedback sending
(i.e. the reactions to the individual contributions). Even though this limits the scope of study of the role of
emotions in our experiment, the emotional determinants of punishments have already been studied
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ratings of each of the five emotions as regressors to explain the change in contribution, as
well as the variables that were unrelated to feedback and already present in the previous
analysis. Results, presented in Table 5.10, are in line with what we found in Section 5.3.3.
For CT, guilt and anger seems to be the two emotions impacting decision making.
However, they have different effects: while guilt has a positive effect on the change in
contributions, anger appears to be counterproductive.26 These results can be related to
those of Hopfensitz and Reuben (2009) who found that anger alone could not explain
whether punishment will promote pro-social behavior as it also increases the chance of
retaliation. These authors showed that the punished party should feel shame and/or guilt
(what they call “moral reactions”) in order for him to act more cooperatively in the future.
However, they found such an effect with monetary punishment, whereas it guilty reactions
are only provoked in CT in our case. So it seems that in order to be more effective, subjects
who want to increase cooperation should play the guilt card and emphasize on the losses
that free riders entailed rather than using more angry and judgmental messages, which
might trigger angry reactions and retaliations. The picture is again slightly different for PT.
While anger still has a negative effect on the increase in contribution, probably due to the
fact that anger is triggered when points are received (sent) by high (low) contributors,
sadness has a positive impact, probably linked to the destruction of income. We found no
effect of guilt in PT, probably linked to the fact that subjects feel that they paid for their
deeds (see previous section and Table 5.6).

Finally, we can investigate the impact of messages content on the dynamics of
contributions. Table 5.11 thus presents a similar regression analysis using content-related
variables. The results are in line with the previous analyses. The reception of negative
messages (that have been shown to provoke more guilt) has a positive and significant
impact on the contribution dynamics whereas the reception of positive message (that are
provoking angrier reactions) has a negative effect. On the other hand, subjects who sent
positive messages or apologies (mostly low contributors) will increase more their
contribution in the next round. Finally, subjects who sent negative messages (mostly high
contributors) will increase less their contribution in the next round.
empirically elsewhere (see for example Hopfensitz and Reuben, 2009). Nevertheless, our conclusions relative
to emotions have to be taken for what they are, namely the emotional reactions to the messages or
punishment received. This argues in favor of a more continuous measure of emotions for future research (see
Section 5.4).
26
Tobit regressions, confirming these results can be found in Appendix 5.5.
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Table 5.10: Random Effect Model Estimating the Effects of Emotions on
Contribution Dynamics
Change in contribution (Ct – Ct-1)

Communication Treatment

Punishment Treatment

-0.132

0.758**

(0.202)

(0.304)

0.311

0.174

(0.190)

( 0.139)

-1.470***

-0.767***

(0.176)

(0.261)

-0.244

-0.124

(0.209)

(0.132)

1.537***

-0.147

(0.190)

(0.199)

-0.115*

-0.097

(0.066)

(0.062)

0.445

-0.924***

(0.345)

(0.320)

-0.169

-0.829

(0.410)

( 0.537)

1008

648

142.57 (0.000)

24.48 (0.001)

Sadness (t-1)

Joy (t-1)

Anger (t-1)

Pride (t-1)

Shame/Guilt (t-1)

Period Number

First

Constant
Number of observations
Wald χ² (p-value)

Note: The value of each emotional variable is the average of the 3 ratings that the subject
made during the previous round. Standard errors appear in parentheses. *** indicates
significance at the 1% level, ** indicates significance at the 5% level, * indicates
significance at the 10% level.

All these analyses allow us to have a quite clear picture of what is happening during
CT. High contributors in round t will send negative messages to their group members and
will decrease their contribution in the round t+1. On top of that, the eventual positive
messages that they received from low contributors will make them reduce their
contribution even more, due to the anger reactions they provoke. On the other hand, low
contributors will receive negative messages and eventually send positive or apologizing
messages. They will increase their contribution in the next period, due to the guilt felt
when reading the negative messages.
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Table 5.11: Random Effect Model Estimating the Effects of Message Content
on Contribution Dynamics in CT
Change in contribution (Ct – Ct-1)

Coefficient

Std. Error

P-Value

Nb Negative Msg Sent (t-1)

-0.721

0.201

0.000

Nb Positive Msg Sent (t-1)

1.153

0.322

0.000

Nb Apologizing Msg Sent (t-1)

1.574

0.590

0.001

Nb Negative Msg Received (t-1)

1.325

0.254

0.000

Nb Positive Msg Received (t-1)

-1.516

0.378

0.000

Nb Apologizing Msg Received (t-1)

-1.230

0.764

0.107

Period Number

-0.165

0.068

0.016

Order Effect (=1 if first part)

-0.131

0.340

0.700

Constant

0.334

0.475

0.482

Number of observations
Wald χ² (p-value)

1008
130.18 (0.000)

Note: We have 9 observations for 112 subjects for a total of 1008 observations.

5.3.5. Efficiency (payoffs)
We can easily conclude from the previous results that contributions are lower when
communication is used as a feedback device rather than when a monetary punishment
mechanism is implemented. However punishment is costly, both for the punisher and the
punished, and we still have to see if the gains from these higher contributions overcome the
losses due to the use of punishment. Table 5.12 presents the average individual payoff per
round for each treatment. Even though the ranking of grand averages over treatments
follows the ranking of average contributions, we can notice that average payoffs are not
very different from each other. Figure 5.3 shows the average individual payoff per round.
Both PT and CT clearly perform better than BT in terms of payoff. The difference between
PT and CT gathers the results observed previously in terms of contribution and use of
punishment. Resulting from this, we can observe that payoffs do not differ during the first
half (CT yields even slightly higher payoffs on average: 23.80 ECU vs. 23.12 ECU for
PT). In the second half however, the joint decreases in contribution in CT and in the use of
punishment in PT makes PT clearly more efficient (22.17 ECU for CT vs. 24.40 ECU for
PT). The lack of independent observations prevents us from running non-parametric tests
correctly. Indeed, as PT and CT were played in the same session, observations are not
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independent. However, if we take the data points appearing in Figure 5.3 as observations
(the grand average individual payoff per round) and use them to run a Wilcoxon signedrank test, we confirm our observations. While both PT and CT perform better than BT
(p=0.013 and p=0.005, respectively), the difference between PT and CT is not significant
over all periods (p=0.285) but it is for the five last periods (p=0.225 for the first five
rounds and p=0.043 for the five last rounds).

Figure 5.3 appears in line with the thesis supported by Gächter et al. (2008) that
punishment is welfare-improving on the long run, even compared to our communication
mechanism. Whereas both BT and CT follow a declining trend, the figure suggests a
positive trend for PT, due to the decrease in the use of punishment. We can also add to this
observation that the punishment device that we used is very cost efficient. We computed
the total amount of payoffs from the first stage that were destroyed by punishment as well
as the total cost suffered by the punishers. This calculation yields an average “impact-tocost ratio” of 2.52. This is quite close to the ratio of 3 that Egas and Riedl (2008) and
Nikkiforakis and Normann (2008) found as being the threshold that makes punishment
effective in raising contributions over time, suggesting that we compared communication
to a very efficient device and that it might actually have performed better than less efficient
punishment schemes.
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Table 5.12: Average Earnings (in ECU)
Treatment

Average Individual Earnings Per Round

BT

21.386

CT

22.983

PT

23.759

5.4 Discussion
This article studied the role of free verbal communication as a feedback tool to increase
cooperation in non-repeated public good games. Our results showed that, if communication
does significantly better than in the absence of any feedback mechanism, voluntary
contributions to the public good are higher using a monetary punishment scheme. If
communication appears to be able to sustain some level of cooperation for a certain
number of periods, some experience with its low efficacy convinced contributors to
progressively give up. As the number of messages stays quite stable along the experiment
(see Figure 5.2), we first tried to see if the decline of contributions after round 5 (see
Figure 5.1) was linked to the content of messages. If the number of positive messages and
apologies stays similar between the first and last five rounds, we notice an increase of the
number of negative messages sent (from 31% of all messages sent in the first half to 53%
in the second half, mainly at the expense of neutral messages, which share decreases from
46% to 26%). As this should play in favor of cooperation (we saw that negative messages
had a positive impact on change in contributions; see Table 5.11), we investigated the
emotional effect of these messages. First, it appears that the correlation between angry
reactions and the positive nature of the message (see Table 5.7) is only significant in the
second half (p=0.134 in the first half vs. p=0.023 in the second). On the other hand, the
guilt self-reports significantly correlates with the negative content of the message in the
first half (p=0.003) while this correlation is not significant in the second half (p=0.0831). It
seems that the harmful effect of positive messages (through anger provocation) appears
only after some time while at the same moment the positive impact of negative messages
(through guilt provocation) disappears. This suggests that, once the limited effectiveness of
communication has been experienced by subjects, the emotional guarantors of its limited
success do not work anymore, making contributions drop.
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Nevertheless, we showed that the change in contributions from round-to-round was
positively influenced by the number of messages received in the previous round so that, at
least to some extent, these messages increased cooperative behavior. However, this
positive influence was completely outshined by the fact that high contributors had a huge
tendency to decrease their contributions in the next round, not trusting the potential effect
of their messages. Content analysis points toward the use of communication both as a
complaint (punishment) channel and a mean of apologizing and thanking (reward) others.
We also investigated the emotions underlying the reception of messages as well as
their effect on contribution dynamics. Anger and guilt appeared to be the main emotions
involved. Indeed, subjects had a tendency to feel more guilt and less anger when they read
messages sent by members of their group who contributed more than them (or more than
the group average). Interestingly and confirming previous results, the two emotions had a
different impact on contribution dynamics. Anger generating messages were actually
harmful to cooperation and led to decreases of contributions. On the other hand, a higher
feeling of guilt led to higher changes in contributions. These results are coherent with the
link between angry reactions and the use of retaliation and on the need of moral reactions
to punishment in order to increase cooperation. Triggering angry reactions may be
attractive if one wants to verbally punish low contributors but will actually decrease their
willingness to cooperate more in the future. A sense of guilt, maybe through the
progressive perception of cooperation as the social norm, is necessary for groups to reach
cooperation and avoid retaliation through lower contributions to the public good.
Content analysis of the messages allows us to refine the picture concerning CT. As
expected, high contributors will send more negative messages to their group members. On
the other hand, low contributors will send more positive and apologizing messages. It
appeared that these positive messages were actually triggering angry reactions, suggesting
that low contributors should rather keep their mouth shut and use their contribution as a
mean of being nice. On the contrary, low contributors will increase their contribution after
having received negative messages, because of the guilt that they felt while reading them.
We also showed that the links between the messages content and felt emotions were
changing across time, suggesting an explanation for the decrease of contribution in the
second half of the CT treatment.
What transpires again from these analyses is that if some information about the
positive impact of communication on contribution dynamics could somehow be
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transmitted, we could maybe avoid the large decrease in contributions from high
contributors and reach higher cooperation levels. It looks like most subjects would be
willing to cooperate27 but that they do not trust communication to be an effective tool to
maintain high cooperation level. First periods seem to be the theatre of a lot of
miscoordination, where subjects are trying to cooperate but fail to do so, probably due to
both their distrust in the positive effect of their guilt-raising messages and the stranger
matching protocol that do not allow for an identification of types of subjects.
Taking this paper as a starting point in evaluating the possibility of using ex-post
verbal communication, many possibilities are open for further research. In order to
complete the results gathered in this chapter, making both punishment and communication
available appears as the first next step to be taken. We saw that monetary punishment was
raising cooperation but that the costs that it implicates are almost fully compensating the
gains from higher contributions to the public good. On the other hand we saw that
communication was a tool of limited effectiveness in raising contributions but that the
absence of costs reduces the gap in terms of payoffs. Could it be that, by making both tools
available, we would be able to limit the use of punishment and its consequent costs but still
to maintain its efficiency through communication, for example with the use of threats? One
could also imagine that communication would let the positive role of guilt be played and
would avoid the angry reactions to involved by punishment, raising cooperation even
further. Another interesting point to investigate would be the dynamics of the use of
communication and punishment. Would people start with threats and, facing their
ineffectiveness, start to punish? Or would they instead start using punishment right away
and then remind of what they are able to do with communication? (Sloof and van Winden,
2000). These questions are still open. Another approach would be to simply run a one-shot
game and to try to replicate the results of Ellingsen and Johanesson (2008) and Xiao and
Houser (2005; 2009) in a decision involving more than two parties. This would also allow
us, if both punishment and communication are available to subjects, to see if the
substitutability between the feather (communication) and the sword (costly punishment) is
indeed there and if subjects would abandon monetary punishment in favor of an angry
message.
Another solution in order to increase the effectiveness of communication would be
to play on the emotional intensity. Clearly, reading an angry email or having someone
27

This interpretation is also based on the 446 messages that were classified as neutral among which the huge
majority concerned the potential gains from cooperation.
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shouting at you does not trigger the same emotional intensity. Investigating factors like
realness and closeness (using voice or faces) are other interesting research tracks to follow.
Another way of playing with emotional intensity would be to make messages public in
order to increase the impact on guilt and shame. Finally, the emotional impact of
communication indicated by self-reports could lead us to the use of other measurement
techniques. We believe that for a first attempt to understand the verbal feedback problem
in a repeated game environment the identification of emotions through self-reports was
necessary, even at the potential expend of the number of possible measurements. But
future research could integrate more refined measurements, using for example skin
conductance measures or neuroimaging techniques. If these steps are still far ahead, as
more need to be learned about the mechanisms underlying communication, the use of
neuroscientific techniques would help us to dig deeper in order to understand the cognitive
and emotional mechanisms influencing decision-making. This is especially the case if one
wants to have more precise measures of emotional arousal, be able to measure them at
different points in time and have a better understanding their impact and influence on
decision-making.
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Appendix 5.A: Instructions of a PT-CT session (Translated from French)
You are taking part in an economics experiment, part of a joint research project between
two laboratories, CREED (Center for Research in Experimental Economics and Political
Decision-Making) of the University of Amsterdam and GATE (Groupe d’Analyse et de
Théorie Economique) from the University of Lyon.
This experimental session is constituted of two parts. You will be given the corresponding
instructions at the beginning of each part. If you read these instructions carefully, you can
earn a certain amount of money that will depend on your decisions as well as those of
the other participants. For each of these two parts, after the reading of the instructions,
you will have to fill a short quiz to check your understanding.
It is strictly forbidden to communicate on your own initiative during all the
experimental session. If you do not respect this rule, we will have to cancel the session
and you will not be able to ask for any financial compensation.
From now on, we shall not talk about euros but about ECUs (Experimental Currecy Unit).
Your gains will be calculated in ECUs during the whole session. At the end of the session,
the total amount in ECU that you will have earned will be converted in euros at the
following rate:
1 Euro = 3 ECU
Each of you receives a flat fee of 5 euros for his presence here as well as 10 ECU for your
participation until the end of the experimental session. At the end of the session, on top of
these two amounts, you will be immediately paid in cash and in private.
Instructions of the 1st Part
The first part of this experimental session is constituted of 10 periods. For each of these 10
periods, you are the member of a group of four participants. The composition of your
group is determined randomly at the beginning of each period. Thus, in the beginning of
each period, you are randomly associated with three new participants. An
identification number between 1 and 4 is associated to each group member: a total
anonymity is thus guaranteed. As the composition of your group change at each period,
notice that the same ID number between two periods does not mean that it is the same
participant.
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Each period is divided in two stages:
•

In the first stage, you have to decide how many tokens you want to contribute to a
project.

•

In the second stage, you will be informed of the contributions in tokens of the three
other members of your group. You can then decide to reduce their gains from the
first part by attributing points to them. The other members of your group will
also be able to attribute you points if they wish to do so.

Description of the first stage
Each participant receives an endowment of 20 tokens. You have to decide which share of
these 20 tokens you want to contribute to a project and which share you want to keep for
yourself.
Thus, you will have to indicate how many tokens you want to contribute by choosing a
number between 0 and 20. As soon as you will have chosen this number, you will also
have chosen, by subtraction, the number of tokens that you keep for yourself, namely (20your contribution to the project). Once you entered your contribution to the project, you
have to click on “validate” to confirm your decision. Once this is done, you cannot modify
your decision.
Once all the members of your goup have made their decisions about the contribution to the
project, a screen will show you the number of ECU that you earned during this first stage.
Your gains in ECU from the first part are the sum of two elements:
1: the gains from the individual contributions to the project of the four group members:
(0.4) x (the sum of contributions in tokens of the four group members)
2: The gains from the token you kept for yourself: 1 token = 1 ECU
Thus your gains from the first part are:
0.4 x (total contribution in the group) + (20 – your contribution to the project)
Notice that all the group members have the same gains in ECU from the project
contributions. For example, if the sum of contributions in your group is 60 tokens, each
group member will receive 0.4 x 60 = 24 ECU from the project.
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When you contribute one token, your gain from the project increases of 0.4 x 1 = 0.4 ECU.
But the gains of the 3 other group members also increase of 0.4 ECU. In the same way, the
contribution of each other group member increases your own gains: each token contributed
by any other group member makes you earn 0.4 x 1 = 0.4 ECU.
Each token that you will keep for yourself gives you 1 ECU. For example, keeping 5
tokens gives you 5 ECU.
To sum up, if the sum of the four contributions to the project in your group is 60 and that
you contributed 8 tokens, you gain at the end of the first stage is 60 x 0.4 + (20 – 8) = 36
ECU.
Description of the second stage
In the beginning of the second stage, a table indicating, for each of the four members of
your group, the individual contributions to the project will appear on the screen. This will
be shown in number of tokens as well as in the percentage of the group total contribution.
Once you got to read this, click on “validate” to proceed.
At this point, you can if you want reduce the gains of one or several members of your
group by attributing points to them. The other members can also reduce your gains if they
want to. To do this, you have to choose how many points you want to attribute to each of
the three other group members. You can attribute between 0 and 10 points to each of them.
In particular, choosing 0 for a member means that you decide to not decrease the gains
from this group member.
On the other hand, if you choose 1 point, you will reduce his/her gains from the first stage
by 10%. In the same way, if you choose 2 points, you reduce his gains from 20%. And so
on until 10 points.
For each member of the group, the gains from the first stage are reduced according to the
total number of points attributed by the 3 other group members. For example, if a
member of the group gets 1 point from one member, 0 from another and 2 by the last one,
his/gains will be reduced by 30%. If a participant gets 10 points or more from the other
group members, his/her gains are fully destroyed and null.
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However, the attribution of points to another group member is costly for you. The more
you will attribute points to another group member, the more your cost will increase
according to the following table:
Points:

Costs of the points in ECU:

0

1

2

3

4

5

6

7

8

9

10

0

1

2

4

6

9

12

16

20

25

30

The total cost that you bear is equal to the sum of the costs of the points attributed to the
three other members. For example, attribute 2 points to a member, 9 points to another and
none to the last will cost you 2 + 25 + 0 = 27 ECU
The total cost of the points you attribute appears on the screen. Until you click on
“validate, you can change your decision. Once this is done, you can no longer change it.
In total, your gains from the two stages are computed in the following way:
•

If you receive less than 10 points in total:
o Gain from the first stage
o Diminished by the cost of the points that were attributed to me by the
other group members: 0.1 x nb of points x gains from the 1st stage
o Diminished by the cost corresponding to the points that you attributed
to the other group members.

•

If you receive 10 points or more in total:
o Null gain from the first stage
o Diminished by the cost corresponding to the points that you attributed
to the other group members.

Remark that your total gain at the end of the second stage can be negative: this will happen
if the costs of the points that you attributed are larger than you gains from the first stage
(possibly reduced). However, you can avoid such losses for sure with your own
decisions. On top of that, the 10 ECU for your participation can be used to cover
these negative gains (above the 5€ presence fee that are guaranteed whatever happens).
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Once all group members have decided to attribute (or not) points to each of the other
members of their group, successive screens will show you the number of points attributed
by each other group member to you. Each screen shows the number of points attributed by
a particular member of your group (identified by his ID number) and the consequence on
your gains. You will be the only one to get this information. The 3 other group members
will not receive this information and, for similar reasons, you will not be informed of the
points that they received.
Once you got to know the number of points attributed, click on “validate” and you will
then be asked to answer a very brief questionnaire. You have to report the intensity with
which you experience certain emotions (sadness, joy, shame/guilt, anger, pride) when
discovering the number of points on the previous screen. A value of 1 corresponds to
“not at all” whereas a value of 7 corresponds to “very strongly”. Once you answered by
clicking on “validate”, the number of points attributed by the next group member appear
and so on until the last group member.
We arrive then at the end of the second stage. A screen is showing you your gains for this
period. The computation of these gains is done as explained above.
The payment that you will receive for the first part of the experiment is determined by the
gains obtained in one of the 10 periods that will be randomly chosen. This period will be
indicated at the total end of the experimental session.
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Instructions of the 2nd Part
This part is exactly similar to the first part, except for on change concerning the second
stage. During the 10 next periods, you will not have the possibility to attribute points to
the other group members during the second stage. Instead, you can send them messages
in order to express yourself about their behavior.
In each period, you will still know how many tokens each other member contributed to the
project in the first stage. At this moment you can, if you want, send a message to one or
several members of your group. The other group members can also send you a message.
You have the possibility to write a message in the corresponding field to each other group
member. If you do not want to write any message, just leave the field empty. We are
imposing only one constraint on the content of messages: we ask you to stay anonymous
and to avoid giving any information with respect to your identity. This would harm
considerably this project and would make this session of no use. We thank you to respect
this rule. Except this rule, you are totally free to express yourself. Sending and receiving
messages is totally free (no costs).
To write a message, double-click on the field of the corresponding player and type your
message. Once you are ready to send your eventual messages, click on “validate”. Once
this is done, you cannot modify what you are sending.
Once all group members validated, successive screens will show you the messages
eventually sent to you by the three other group members. Each screen displays one
message along with the ID number of the sender. You will be the only one to know who
sent you the message and to be able to read its content. The other group members will
not get this information and you will not be informed about the messages that they
received (or not) from other group members: all messages are private between the
sender and the receiver, both concerning their existence and their content.
Once you got to read the message (or to see its absence), we ask to answer a very brief
questionnaire that is exactly identical to the one of the first part. Once you answered and
validated, the next screen will show you the (eventual) next message until the last other
group member.
We remind you that the group composition changes every period. Thus the same ID
number does not mean that it is the same person.
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The experiment will end after the 10th period of this second part. The payment that you
will receive for the first part of the experiment is determined by the gains obtained in one
of the 10 periods that will be randomly chosen. This period will be indicated at the total
end of the experimental session.
Your final payoff will thus be constituted of:
Gain from the 1st Part + Gain from the 2nd Part + 10 ECU for participation + 5 Euros for
presence

We thank you for your participation
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Appendix 5.B: Tobit Model Estimating the Number of Punishment
Points Sent
Number of Points Sent

Coefficient

Std. Error

P-Value

Deviation Group-Receiver

0.151

0.052

0.004

Deviation Sender-Receiver

0.415

0.126

0.021

Period Number

-0.127

0.042

0.003

Order Effect (=1 if first part)

-0.507

0.350

0.148

Constant

-2.027

0.459

0.000

Number of observations
F (p-value)

2160
24.70 (0.000)

Note: Observations consist of the number of punishment points sent to each of the three
other group members at each round in PT. Standard errors are clustered at the subject level.
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Appendix 5.C: Random Effects Tobit Model Estimating Contribution
Dynamics in CT and PT

Change in contribution (Ct – Ct-1)

CT

PT

-3.608***

-1.849***

(0.624)

(0.353)

0. 567**

0.415***

(0.250)

(0.126)

0.638***

0.314

(0.199)

(0.198)

-0.335

-1.553***

(0.389)

(0.348)

-0.591**

0.756***

(0.287)

(0.224)

-0.161**

0.062

(0.065)

(0.057)

0.088

-1.119***

(0.338)

(0.288)

1.205**

1.774***

(0.589)

(0.476)

1008

648

207.28 (0.000)

175.27 (0.000)

Above Avg (t-1)

Nb Messages/Points Received (t-1)

Nb Messages/Points Sent (t-1)

Above Avg. * Nb Msg/Points Received (t-1)

Above Avg. * Nb Msg/Points Sent (t-1)

Period Number

Order Effect (=1 if first part)

Constant
Number of observations
Wald χ² (p-value)

Note: The variable Above Avg takes a value 1 if the contribution of the subject is greater or
equal than the group average for the corresponding round, and takes a value of 0 otherwise.
Standard errors appear in parentheses. *** indicates significance at the 1% level, **
indicates significance at the 5% level, * indicates significance at the 10% level.
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Appendix 5.D: Random Effects Regression of Contribution Dynamics in
BT
Change in contribution (Ct – Ct-1)

Coefficient

Std. Error

P-Value

Above Avg (t-1)

-1.401

0.358

0.00

Period Number

0.077

0.066

0.244

Order Effect (=1 if first part)

-0.974

0.349

0.005

Constant

0.404

0.502

0.421

Number of observations
Wald χ² (p-value)
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Appendix 5.E: Random Effects Tobit Model Estimating the Effects of
Emotions on Contribution Dynamics in CT and PT
Change in contribution (Ct – Ct-1)

CT

PT

-0.129

0.758**

(0.206)

(0.305)

0. 321*

0.173

(0.193)

(0.139)

-1.500***

-0.772***

(0.179)

(0.261)

-0.254

-0.122

(0.213)

(0.132)

-1.563***

0.150

(0.194)

(0.200)

-0.116*

-0.098

(0.067)

(0.057)

0.455

-0.938***

(0.352)

(0.321)

0.276

0.469

(0.615)

(0.708)

1008

648

142.26 (0.000)

24.75 (0.001)

Sadness (t-1)

Joy (t-1)

Anger (t-1)

Pride (t-1)

Guilt/Shame (t-1)

Period Number

Order Effect (=1 if first part)

Constant
Number of observations
Wald χ² (p-value)

Note: The value of each emotional variable is the average of the 3 ratings that the subject
made during the previous round. Standard errors appear in parentheses. *** indicates
significance at the 1% level, ** indicates significance at the 5% level, * indicates
significance at the 10% level.
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