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ABSTRACT:  

Punishment has been shown to be an effective reinforcement mechanism. Intentional or not, 

punishment will likely generate spillover effects that extend beyond one’s immediate decision 

environment, and these spillovers are not as well understood. We seek to understand these 

secondary spillover effects in a controlled lab setting using a standard social dilemma: the 

voluntary contributions mechanism. We find that spillovers occur when others observe 

punishment outside their own social dilemma. However, the direction of the spillover effect 

depends crucially on personal punishment history and whether one is personally exempt from 

punishment or not.  
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1. Introduction 

 If punishment alters behavior beyond those directly punished, then our current 

understanding of punishment effects may be incomplete. For instance, punishment could be more 

effective than currently thought if the observers of punishment subsequently reduce their own 

undesirable behavior. The opposite is also possible where the gains in behavioral modifications 

of the punished individual could be offset by an adverse reaction from observers of the 

punishment. It is the goal of this paper to strengthen our understanding of punishment 

mechanisms by using experimental methods to explore how the observation of others being 

punished affects behavior.  

 Punishment is intended to discourage undesirable behavior or actions1, with effectiveness 

shown to depend on its frequency, intensity and immediacy (Anderson and Stafford 2003, 

Johnston 1972). Thus, punishment usually conveys information that adherence to a behavioral 

standard is socially beneficial and supports a collective goal.  Punishment therefore provides 

information on the acceptability of a behavioral standard, as well as providing an incentive to 

adhere to it.2  However, decision environments with punishment potential may still produce a 

behavioral dilemma if there are dominant strategy incentives at odds with the socially desirable 

outcome.3  Our paper is novel in that it experimentally investigates whether observing 

punishment of someone else in a social dilemma setting can increase one’s own socially 

beneficial behaviors (even when there is no chance that the observer will be punished).  

                                                            
1 See Andreoni, Harbaugh, Vesterlund (2003), Fehr and Fischbächer (2004), Ostrom, Walker and Gardner (1992), 
and Xiao and Houser (2010) for example. 
2 Of course, the effectiveness of punishment depends greatly on the group members’ regard for the established 
standard.  If a boss institutes a particular rule that he sees as integral to the success of the firm, but that the 
employees find useless, punishment for breaking this rule will not improve behavior and in fact may have the 
opposite effect (Trevino 1992). 
3 Also, while severe punishment penalties may be effective at reducing undesirable behavior, such punishment may 
be used infrequently due to prohibitively high costs (Xiao and Houser 2010). 
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 There are two potential effects identified in prior literature - social learning and vicarious 

punishment - which lead to divergent predictions. Social learning would predict that in a 

collective action setting where punishment is observed, the observer learns that the punished 

individual behaved in a certain way that is individually selfish and socially inefficient 

(Bikhchandani, Hirshleifer and Welch 1992).4 Once subjects learn that a selfish behavior is socially 

acceptable, they will be more likely to engage in such behavior despite a formal rule against it. 

On the other hand, vicarious punishment implies that subjects who observe punishment 

internalize this observation as happening to them. This leads them to behave as if they were 

punished personally meaning they would be less likely to violate the rules than before the 

observation of punishment (Malouff, Thorsteinsson, Schutte, and Rooke 2009).  

Due to the lack of control in naturally occurring data, we utilize the laboratory where 

subjects played a linear public goods game in groups of three. In one key treatment, subjects 

were not punished, but observed if someone else was. We focus on comparisons of subjects' 

contributions to the public good when they did and did not observe punishment. We introduce a 

second key treatment in which subjects both observe punishment and can themselves be 

punished.  Varying the order of these two treatments allows us to manipulate one’s history with 

punishment institutions.  Vicarious punishment may be more likely when personal punishment 

history exists, because it can be argued that in order for subjects to react to observing others’ 

punishment, they must first know how they would react if punished themselves.  

The social dilemma we utilize is the standard voluntary contribution mechanism (VCM) 

of Isaac, McCue and Plott (1985).We find support for both a positive and a negative spillover 

effect and pinpoint when each effect can be expected. If a subject was exempt from personal 

                                                            
4 There is some confusing usage of the term "social learning" applied to this setting. We are referring to the usage 
“localized conformity” in Bikhchandani, S., D. Hirshleifer and I. Welch (1992) and not Arvey and Jones (1985), 
Trevino (1992) and references therein. 
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punishment, then she responds to observed punishment by reducing VCM contributions.  On the 

other hand, if a subject was not exempt from personal punishment, then she responds to observed 

punishment by increasing VCM contributions. Both of these effects are evident only if the 

subjects had not previously been exposed to any punishment mechanism and both effects 

decrease over time. 

 Prior research studying observational punishment has focused on how subjects update an 

unknown probability of punishment or severity of punishment (or both).  To better illustrate this 

point, the following model is a typical specification of a subject's utility in these public goods 

games where it is socially optimal for all subjects to contribute everything to the public good, but 

payoff-maximizing to contribute nothing to the public good. 

ሺ1ሻ									 ܷ,ሺݔሻ ൌ ܧሺߙ	 െ ሻݔ  ݔ	ߚ	

ே

ୀଵ

െ ݎܲ ∗ ݀ 

In this model, xi is the amount contributed to the public good by subject i, Pr is the probability of 

punishment of level d. Using this model, Xiao and Hauser (2010) examine how the observance 

of endogenous punishment to fellow group members affects contributions. In this instance, 

subjects can be assumed to be maximizing their utility given uncertainty about Pr and d. Since 

one’s optimization is conditional on these variables, behavior can be expected to change as more 

information is gathered and subjects update beliefs about the actual values of Pr and d. Similarly, 

the study by Schnake (1986) examined college students’ reaction to a confederate being 

punished for low output when subjects had no idea that punishment of any sort was possible. 

Once they observed the punishment of the confederate, they were able to update their prior 

(presumably incorrect) beliefs of Pr and/or d. In both of these studies (and others like these), 

observance of punishment leads to an increase in the desirable behavior. Though it is important 
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to understand how subjects update their prior beliefs, these designs cannot separate the effects of 

updating their utility from the behavioral effects of vicarious punishment and/or social learning.  

 Our study diverges from prior studies by examining the behavioral implications of 

observing punishment that has no direct impact on one’s monetary payoff.  More specifically, 

assume agent i only observes punishment and this observation does not affect monetary payoffs 

in agent i's social dilemma.  We can represent this with the following function  

	ሺ2ሻ									 ܷ,ሺݔሻ ൌ ܧሺߙ	 െ ሻݔ  ݔ	ߚ

ே

ୀଵ

 ,ݔሺܥ ܲ|ܸሻ 

where C(.) is a function accounting for the psychological cost (or benefit) of observing 

punishment , P is an indicator equal to one if punishment is observed5 while V represents 

personal characteristics, which map the agent’s reaction to observed punishment into her 

contributions, ݔ.
6  In essence, the personal characteristics, V, determine if the observance of 

punishment is a psychic cost or benefit which in turn may lead the agent to either increase or 

decrease her contributions to the public good.  

 One of our objectives is to uncover some of the specific factors that influence the sign 

and magnitude of C(.). Behaviorally, if a characteristic in V determines that the sign of  
ௗమሺ.ሻ

ௗ௫ௗ
  is 

negative, this means that an agent should decrease contributions in order to increase utility and 

vise-a-versa if  
ௗమሺ.ሻ

ௗ௫ௗ
 is positive.  

 

2. Experimental Design 

                                                            
5 Notice that 

ௗሺ.ሻ

ௗ
ൌ 0 when P = 0. 

6 See Ku and Salmon (2010) for a similar model. 
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 Subjects, recruited through ORSEE (Greiner 2004), were assigned computer terminals at 

random and used software programmed in z-Tree (Fischbächer 2007).  On average, subjects 

made $20.46 for about an hour of their time. In what follows we refer to super-groups and VCM 

groups to avoid confusion.  For example, if a session involved 18 subjects, two super-groups of 9 

subjects were randomly formed and remained fixed for the entire experimental session. We will 

refer to these groups as super-group 1 and super-group 2.  Subjects played 3-person VCM games 

with other subjects within their super-group, and we refer to these 3-person groups as the VCM 

groups. Two super-groups allow us to randomly match each subject from super-group 1 with a 

subject from super-group 2 for the purposes of observed punishment treatments while ensuring 

that these two subjects never play in a VCM game with each other. The two subjects from 

different super-groups will be referred to as each respective subject’s other group counterpart 

(OGC). These OGC pairs remained fixed throughout the experiment. 

 In each session, there were three 10-period games played by each VCM group: Game A, 

Game B, and Game C. Game A is a standard VCM game, which was used to give subjects 

experience playing the game and allowed learning about the social norms. Subjects allocated 10 

tokens to an “individual” or “group” account in whole token increments. Tokens allocated to the 

individual account yielded $0.025 to that person alone and tokens allocated to the group account 

returned $0.0125 to all three members of that subject’s VCM group. Thus, a money-maximizing 

agent should place all 10 tokens in the individual account (earning $.25) while the social 

optimum implies allocation of all 10 tokens to the group account (earning $.375).  No 

punishment exists in Game A, but we maintain a sequential move structure where one super-

group makes decisions first.  This is done to maintain consistency across Games A, B, and C to 
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ensure that results in Games B and C are not simply a function of sequential decisions across 

super-groups 1 and 2. 

 Game B was similar to A except that a punishment mechanism was introduced. 

Punishment only applied to VCM groups within super-group 1 in Game B. If a VCM group 

member contributed less than 5 tokens to the group account, there was a 50% chance of being 

punished by losing $0.125 (equal to an expected punishment cost of $0.0625, or 2.5 tokens) of 

their period earnings. This still leaves the strategy structures weakly intact for risk-neutral 

money-maximizing agents. 

 In each round of Game B the subjects in super-group 1 made a decision and outcomes 

(i.e., private payoffs, group payoffs and punishments) were determined. Thereafter, the partner 

from the unpunished super-group 2 is informed whether her OGC was punished or not and how 

often they had been punished previously and the costs of such punishment. Those in super-group 

2 then made a decision in their respective VCM game without the possibility of being personally 

punished. We stress that because VCM groups only include subjects from the same super-group, 

any behavioral response by a super-group 2 subject cannot be strategic or reciprocal.  

 Game C is similar to Game B except now subjects from both super-groups 1 and 2 are 

subject to the same punishment mechanism. Thus, subjects in super-group 2 can observe 

punishment and can be directly punished themselves in Game C.  The sequence of decisions was 

the same.  Subjects played all three games in a single session where Game A was always played 

first. To control for order effects across games, half the sessions were ran in game order ABC 

and half in order ACB.  Counterbalancing the game order for Games B and C is also necessary to 

generate the differential punishment history needed. 
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Before each game, subjects were given written instructions that were read out loud by the 

experimenter, followed by a short quiz to ensure comprehension of instructions. Afterwards, the 

first 10-period game (Game A) started.  Subjects were given information only about the current 

treatment but knew others would follow. The same procedure was carried out for all games A,B, 

and C. Sample instructions are given in the Appendix. 

3. Results 

 Eight sessions - four with game order ABC and four with game order ACB - were run at 

a large American university with 144 subjects. It turns out that the game order matters because 

our results show that having experience or history in some sort of punishment treatment as well 

as non-exemption from personal punishment are necessary for vicarious punishment effects to 

display among those players in super-group 2.  Remember that in Game B, subjects from super-

group 2 were exempt from punishment whereas in Game C they were non-exempt based on the 

rules of the game and the specified audit probability. 

3.1 Game B Results 

 We will begin by examining the Super-group 2 subjects in Game B. We find that 

observing OGC punishment has a negative effect on cooperation in the ABC condition, whereas 

those subjects in the ACB condition appear not to react to OGC punishment. Figure 1 displays 

the predicted change in cooperation (measured in tokens) when OGC punishment is observed. 

These are predicted changes from one period to the next when punishment has been observed 

relative to when punishment has not been observed. Thus, positive (negative) changes indicate 

that a subject who observed OGC punishment increased (decreased) her contributions from the 

previous round compared to one who did not observe OGC punishment. We want to highlight 

how punishment spillovers change overtime so, only three periods (1, 5 and 10) are displayed to 
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avoid cluttering the image. These predictions are based on the random effects panel regressions, 

the results of which are displayed in Table 1.7 Note that we control for the level of cooperation 

among an individual’s group members in the previous period. The fitted model uses our 

observed sample to predict cooperation as two key variables are changed: observed punishment 

and the period within the game. The predictions seen below are the average predicted levels of 

cooperation at different periods assuming punishment has been observed. We will address the 

predictions first and then move to the regression estimates to support our conclusions. 

The upper panels show the predicted changes in cooperation from Game B. The left panel 

shows those from the ABC condition; the right shows those from the ACB condition. The results 

from the ABC condition indicate a negative effect from observed punishment on cooperation that 

shrinks as punishment is observed later in the game. We take this to mean that subjects who 

observe punishment significantly decreased their contribution levels early in the game, but this 

effect of observed punishment dissipates over time and is no longer significant in the final 

rounds of Game B. The finding that subjects are predicted to decrease their relative contributions 

in the first round by 2 tokens is notable. The average contribution in the first round was 2.6 

tokens, meaning those who observed punishment contributed only 0.6 tokens, or 77% less than 

the average subject.  

 On the other hand, observed punishment had a statistically insignificant impact on the 

predicted cooperation of subjects in game B from the ACB condition (i.e., when they were 

exempt from punishment in their own VCM group). Recall that these subjects have already 

played Game C where the punishment rules were simultaneously in place in the OGC’s VCM 

                                                            
7 We estimated the regression models for the ABC and ACB conditions separately to make interpretations simple 
since the data gathered from these two settings is vastly different. If the regressions are combined and the 
appropriate triple interaction effects are included, the same result emerges. This also motivated us to separate Game 
B and Game C analysis. 
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group as well as in their own. We take this to mean that once one has had experience with 

punishment institutions in a previous treatment, the spillover effects of observing punishment 

disappear. Of course, history of play in game C implies history both with observing punishment 

as well as being personally non-exempt from punishment. Because of this, results from game B 

alone cannot pinpoint which dimension of punishment history is most important. However, we 

will in the next section on game C results that observed punishment effects also disappear in 

game C of the ABC order. Thus, punishment history of any sort (i.e., past observance of others’ 

punishment or past experience of being non-exempt from punishment) seems to eliminate the 

estimated spillover effects of observed punishment.  

 Table 1 displays the random effect estimations from regressing the change in cooperation 

(measured in tokens) on key covariates including the observation of OGC punishment and its 

effect over time.8 The variable OGC punished indicates whether the subject observed OGC 

punishment in the current period. Other independent variables include the contributions of the 

other players in the previous period’s VCM group as well as the subject’s first period 

contribution, which proxies for an individual’s cooperative nature. The results from the ABC 

condition are in column 1 and column 2 displays the results from the ACB condition. The key 

result is that observing punishment leads to a negative change in contributions from the previous 

period ABC condition.  

  

Result 1: Super-group 2 subjects in the ABC condition respond to observed punishment in Game 

B by decreasing their cooperation. This response shrinks over time. This is consistent with a 

                                                            
8 In some sessions, subjects had the chance to briefly chat with their OGC. This had no effect on our results and 
thus we pool the data. These regressions are available upon request.  
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social learning effect. Those from the ACB condition are unaffected by observed punishment in 

Game B. 

 

3.2 Game C Results 

We now explore what insight Game C can provide. In particular, we are interested in 

understanding the behavior of Super-group 2 subjects from the ACB condition because their first 

exposure to punishment occurred in Game C. The lower panel of Figure 1 displays similar 

predicted changes in cooperation for the ABC and ACB conditions using Game C results. The 

underlying regression results are found in Table 2; however, the underlying models now include 

an indicator variable controlling for an individual’s punishment from the previous period. It turns 

out that personal punishment leads to a significant increase in cooperation as one would expect. 

This is a clear indication that subjects respond to being punished by increasing their 

contributions. 

Looking to the figure, we see that the subjects in the ACB condition did respond to 

observing punishment by significantly increasing their cooperation. Likewise, this effect 

diminishes with time to the point that the predicted change in cooperation becomes negative. We 

take this to mean that observed punishment led to a vicarious effect when these subjects were 

initially exposed to punishment. This vicarious punishment effect diminishes over time and was 

no longer present when they entered Game B where they were exempt from punishment in their 

own VCM group. This implies that a necessary condition for vicarious punishment to arise is 

non-exemption from punishment. This result is intuitive and encouraging if sanctions are meant 

to serve as deterrents for would be violators.  
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Furthermore, we see that observing OGC punishment had no significant effect on 

cooperation for those in the ABC condition during Game C. Remember that Game C is the last 

treatment of the experiment for these subjects and we saw that the negative effect in Game B 

diminished over time. Of course, these subjects were no longer exempt from punishment within 

their own VCM group in game C.  But coupled with Result 1 above, we conclude that previous 

history of play in a punishment treatment eliminates the punishment spillover effect. 

 

Result 2: Super-group 2 subjects in the ACB condition respond to observed punishment in Game 

C by increasing their cooperation. This response shrinks over time. This is consistent with a 

short-term vicarious punishment effect. Those from the ABC condition are unaffected by 

observed punishment in Game C. 

 

The effect highlighted in Result 2 is highly intuitive. If an observer is going to experience 

punishment vicariously, it seems she has to be potentially subject to a similar outcome as the 

subject who was initially punished. Thus, observation of punishment serves as a reminder of the 

rule-sanction connection, and/or makes what is perceived as a punishment probability seem more 

real. The second interesting finding is that, not only does this effect go away, but it becomes 

increasingly negative by the last round. One explanation is that subjects are learning to take more 

risks by observing risky behavior. Remember, in this setting, subjects who contribute fewer than 

half of their tokens are subject to punishment. Thus, contributions which trend towards zero are 

riskier choices. We see that this is true. In the first 5 periods of Game C, those who observed 

punishment contributed an average of 4.63 tokens while in the last 5 periods, they contributed 

3.51.  
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4. Discussion 

In this study we examined the basic behavioral response of observing punishment as it 

relates to cooperation in a social dilemma. A priori, there were two competing thoughts on the 

effect this observation would have. Social learning dictates that observing punishment of 

someone else would imply that the act that led to punishment was socially acceptable and thus 

the observer would be more likely to engage in such an act. In our setting that would imply that 

the observer would be less cooperative. If on the other hand, a person experiences vicarious 

punishment, she would feel as if she were personally punished after observing the punishment of 

someone else and thus would be more cooperative.  

 Our results indicate a social learning effect exists when subjects are exempt from 

punishment and have no previous exposure to punishment institutions. This effect decreases over 

time and entirely disappears once subjects are no longer exempt from punishment. In other 

words, they turn their attention to their own punishment rather than that being observed. On the 

other hand, a vicarious effect of observed punishment manifests when subjects have no previous 

exposure to punishment institutions and are non-exempt from being personally punished. This 

implies that observing punishment does have a deterrent effect, at least temporarily.  While being 

exempt or non-exempt from personal punishment seems to be the key determinant of whether 

observed punishment leads to social learning or vicarious punishment effects, these effects only 

manifest when subjects are exposed to a punishment treatment condition for the first time.  

Observed punished has no significant impact on contributions in game 3 of our 3-game design. 

 The main contribution of our paper is an experimental design that cleanly separates 

observed punishment from one’s own decision group, while also allowing us to examine 



14 
 

competing hypotheses regarding the effects of observed punishment.  Our results imply that the 

positive spillover effects of observed punishment found in previous studies can either be 

attributed to information updating (Schnake, 1986) or to vicarious punishment confounded with 

strategic concerns (i.e., probabilistic tournament punishment confounded with observed 

punishment of fellow VCM group members in Xiao and Hauser, 2010).  Only by removing 

observed punishment from one’s own social dilemma group and by including environments 

where one is exempt and non-exempt from personal punishment are we able to identify a true 

vicarious punishment effect.  Even so, we reiterate that this vicarious punishment effect requires 

one to be non-exempt from personal punishment, new to punishment institutions in general, and 

the effect dissipates over time.  After exposure to one experimental punishment treatment, 

whether or not one is personally exempt from punishment, we find no significant remaining 

spillover effect of punishment.  This last result implies that beneficial long-term effects of 

observed punishment in the real world may actually rely on the interplay of punishment, 

information, and/or strategic concerns. 
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Appendix A: Tables and Figures 
 
Figure 1: Predicted Change in Cooperation 

 
Predicted outcomes based on random effects panel estimations using robust standard errors 
clustered at the individual level. 
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Table 1: Change in cooperation (Game B). Random effects panel regression of cooperation of 
Super-group 2 subjects in Game B. 

 (1) (2) 
Variables ABC ACB 

   
OGC punished -1.70** 0.73 
 (0.69) (0.85) 
OGC punished * period 0.17* -0.15 
 (0.09) (0.11) 
Period 0.04 0.04 
 (0.04) (0.04) 
Others’ contributions last period 0.06* 0.01 
 (0.04) (0.04) 
Subject’s first period contribution -0.05* -0.02 
 (0.03) (0.02) 
Constant -0.32 -0.28 
 (0.26) (0.31) 
   
Observations 324 324 
Number of subject 36 36 

Robust standard errors are clustered at the individual level and appear in parentheses. *** 
p<0.01, ** p<0.05, * p<0.1 
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Table 2: Change in cooperation (Game C). Random effects panel regression of cooperation of 
Super-group 2 subjects in Game C. 

 (1) (2) 
Variables ABC ACB 

   
OGC punished 0.40 1.85** 
 (0.82) (0.93) 
OGC punished * period -0.15 -0.36** 
 (0.14) (0.18) 
Period 0.03 0.02 
 (0.04) (0.05) 
Personally punished last period 3.23*** 2.19*** 
 (0.65) (0.61) 
Others’ contributions last period 0.04* 0.01 
 (0.02) (0.03) 
Subject’s first period contribution -0.05 0.04 
 (0.04) (0.03) 
Constant -0.71* -0.70* 
 (0.40) (0.38) 
   
Observations 324 324 
Number of subject 36 36 

Robust standard errors are clustered at the individual level and appear in parentheses. *** 
p<0.01, ** p<0.05, * p<0.1 
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Appendix B: Experimental Instructions Game Order ACB 

 Instructions 

  This is an experiment on the economics of decision making. In addition to your participation fee, 
you will have the chance to earn money based on your decisions in this experiment. It is extremely 
important that you put away all materials including external reading material and turn off your cell 
phones and any other electronic devices. If you have a question, please raise your hand and I or one of 
my assistants will come by and answer your question privately.  
 
  You will be randomly and anonymously assigned to be in either group A or group B. You will 
remain in this group for the entire experiment. Each person in group A will be matched with another 
person from group B as his/her “other‐group counterpart”. So, if you are in group A, you will have a 
counterpart in group B. Today’s experiment will last for 30 periods which are divided into 3 parts of 10 
periods. The following instructions are for periods 1 – 10. Prior to the start of period 11, additional 
instructions will be given. 

At  the  start  of  each  decision  period,  you will  face  a  decision  and will  be matched with  two 
people from your group (so, if you are in group A, you are matched with two other group A individuals 
from the decision task, even though you will still have an assigned counterpart in group B).  You will be 
randomly re‐matched with a different pair of people for each decision.  You will never be told who you 
are matched with in your group.  

Today’s experiment will  last  for 30 periods which are divided  into 3 parts of 10 periods. The 
following  instructions are for periods 1 – 10. Prior to the start of period 11, additional  instructions will 
be given. 

At  the  start  of  each  decision  period,  you will  face  a  decision  and will  be matched with  two 
people from your group (so, if you are in group A, you are matched with two other group A individuals 
from the decision task, even though you will still have an assigned counterpart in group B).  You will be 
randomly re‐matched with a different pair of people for each decision.  You will never be told who you 
are matched with in your group.  

In each period, you will be given 10 tokens. Your task is to decide how many tokens to allocate 
to a group account and how many to allocate to an individual account. You can allocate anywhere from 
0 to 10 tokens to each account, but the total allocated to both must sum to 10. (Negative allocations or 
fractional allocations are not allowed).   Each  token allocated  to  the  individual account will generate a 
$0.025 payoff to you and you alone. Each token allocated to the group account, however, will generate 
$.0125  to  you  and  $.0125  to  each of  the other  two members of  your  group.    Similarly, when other 
members of your group allocate their tokens into their individual accounts, it generates a payoff to that 
person  and no one else.   But,  for each  token  another member of  your  group  allocates  to  the  group 
account, this generates $.0125 for each member of the group, including you.  So, your total earnings in 
each period are equal to $.025 times the number of tokens you allocate to your individual account plus 
$.0125 times the total number of tokens you and the other members of your group place in the group 
account.  

Let’s go  through some examples. Suppose you allocated 5  tokens  to  the  individual account, 5 
tokens to the group account and the total in the group account was 12 tokens (implying that the other 
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two members of your group allocated a total of 7 tokens to the group account).  In this example, your 
payoff would be $.025 times the 5 tokens you allocated to your  individual account plus $.0125   times 
the 12 total tokens in the group account, for a total payoff of $.025*5 + $.0125*12 = $.28 

If, on the other hand, you allocated 10 tokens to the  individual account, 0 tokens to the group 
account and  the  total  in  the group account was 12  tokens, your payoff would be $.025  times  the 10 
tokens  you  allocated  to  your  individual  account  plus  $.0125  cents  times  the  12  tokens  in  the  group 
account, for a total payoff of $.025*10 + $.0125*12 = $.40 

As  a  final  example,  suppose  you  allocated  0  tokens  to  your  individual  account  and  the  total 
tokens  in  the group account  is 25.    In  this case, your earnings would be  just  the $.0125  times  the 25 
tokens  in the group account (since you allocated no tokens to your  individual account), for a payoff of 
$.0125*25 = $.32. 

The members of group A will make their decisions  first and then the members of group B will 
make their decisions. After all of the members of group B have made their decisions (i.e., allocations), a 
screen will be displayed showing the results of the period and your payoff for that period. No one else 
will see this results screen or how much your earnings are for the period. 

Summary: You will need to decide how many of your 10 tokens to allocate to your group and 
individual accounts  in each decision period. Your total payoffs  in each period are equal to $.025 times 
the number of  tokens you allocate  to your  individual account plus $.0125  times  the  total number of 
tokens you and the other group members allocate to the group account.  The members of this group will 
be re‐randomized after every decision period. 
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These instructions are for periods 11‐20. Additional instructions will be given prior to the start of 
period 21. 

The task is similar in this part except both members of group A and group B have a 50% chance 
of being punished $.125  if they do not allocate at  least 5 tokens to the group account. For  instance,  if 
you  allocated 6  tokens  to  the  individual  account  and 4  tokens  to  the  group  account,  there  is  a 50% 
chance you will lose $0.125. This chance can be thought of like flipping a coin. If you allocated less than 
5  tokens  and  the  computer  flips  a  coin  and  it  is  heads,  you  lose  $.125,  if  it  is  tails,  then  nothing  is 
subtracted from your payoff. On the other hand, if you allocate 5 or more tokens to the group account, 
there is no possibility of being punished.  (note:  whether punished or not, you would still earn $.025 for 
each token in you individual account plus $.0125 times the total number of tokens in the group account.  
Punishment, if it occurs, would simply subtract $.125 from your payoff for that decision period). 

Again, at the start of each period, you will be matched with two people from your group for the 
task. In addition to this, each person in group A will be matched with the same person from group B as 
his/her “other‐group counterpart”. So, if you are in group A, you will have a counterpart in group B. You 
keep the same counterpart from the other group for decision periods 11‐20. Each decision period will be 
the same in that group A subjects will make their allocations first. Following group A allocations, group B 
will be  shown  if  their  counterpart  in group A was punished or not  (but not what  their  counterpart’s 
exact allocation choice was) and how many times they have been punished.  After all of the members of 
group B have made their decisions, a results screen will be displayed showing the results of the decision 
period. This  is repeated for 10 periods. The only thing that  is changed for this part  is that members of 
both group A and group B  face  the possibility of getting punished  if placing  less  than 5  tokens  in  the 
group account and subjects in group B will observe if their group A counterpart was punished or not and 
how many times they have been punished. 
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These instructions are for periods 21‐30.  

The task and payoffs in this set of decision periods is similar to before except that if you are in 
group A there is a 50% chance you will be punished $.125 if you do not allocate at least 5 tokens to the 
group account.  As a reminder, if you are in group A and you allocated 6 tokens to the individual account 
and  4  tokens  to  the  group  account,  there  is  a  50%  chance  you will  lose  $0.125.  This  chance  can be 
thought of like flipping a coin. If you allocated less than 5 tokens and the computer flips a coin and it is 
heads, you lose $.125, if it is tails, then nothing is subtracted from your payoff. On the other hand, if you 
allocate  5  or more  tokens  to  the  group  account,  there  is  no  possibility  of  being  punished.    (note:  
whether punished or not, you would still earn $.025 for each token in you individual account plus $.0125 
times the total number of tokens in the group account.  Punishment, if it occurs, would simply subtract 
$.125  from your payoff  for that decision period).    If you are  in group B, you will not be punished, no 
matter what your allocation of tokens is.  

Again, at  the  start of each period, you will be  randomly matched with  two people  from your 
group for the decision task.  In addition to this, each person  in group A will be matched with someone 
from group B as his/her “other‐group counterpart”. So, if you are in group A, you will have a counterpart 
in group B. You keep the same counterpart from the other group that you had previously for decision 
periods 21‐30. Each decision period will be the same in that group A subjects will make their allocations 
first. Following group A allocations, group B will be shown if their counterpart in group A was punished 
or not  (but not what  their counterpart’s exact allocation choice was) and how many  times  they have 
been  punished.   After  seeing  this  information,  group B  subjects will make  their  allocation  decisions. 
After  all  of  the members  of  group  B  have made  their  decisions,  a  results  screen will  be  displayed 
showing the results of the decision period. This will be repeated  for 10 periods. The only thing that  is 
different in these periods compared to periods 11‐20 is that members of group A face the possibility of 
getting punished if placing less than 5 tokens in the group account and their counterparts from group B 
will observe  if  their  group A  counterpart was punished or not  and how many  times  they have been 
punished  before  they make  their  own  allocation  decisions  (and  group  B  subjects will  not  face  any 
possibility of being punished, regardless of their allocation decision). 
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Appendix C: Screenshots 
 
A decision screen of a subject in group 2  in Game B 

 
 
The results screen of a subject in group 2 for Game B
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A decision screen of a subject in group 2  in Game C 

 
 
The results screen of a subject in group 2  for Game C 
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