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ABSTRACT 
 

Costly third party punishment has been utilized as a tool for studying 
the enforcement of social norms. Experiments on this topic typically 
involve a third party observer who can pay to decrease the payoff of a 
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player who has behaved selfishly (or generously) toward another. We 
investigate whether third parties are also willing to engage in costly 
rewarding, and whether third party responses are sensitive to the number 
of players affected by the selfish or generous action. Using the ‘dictator 
game’, where one player (the dictator) divides a sum of money between 
herself and a recipient, we allowed dictators to be selfish, fair, or 
generous. Unlike in other experiments, third parties then had the choice to 
either punish or reward the dictator. Across all variations, responses 
followed a consistent and intuitive pattern: selfish behavior was punished 
while generous behavior was rewarded. Not only were third parties 
willing to engage in costly rewarding, but rewards were in fact at least as 
common as punishments. Furthermore, third party response was more 
pronounced when the dictator transfer had the non-rivalrous character of 
a public good, in the sense that both (a) the number of recipients 
increased and (b) the dictator's transfer was multiplied by a constant 
factor, so that the larger number of recipients did not reduce potential 
payoff of each recipient. Third party response did not change 
significantly when either of these manipulations was performed alone, 
suggesting a particular sensitivity to situations involving a public good. 
 
 

INTRODUCTION 
 
Shared beliefs of what constitutes appropriate behavior greatly affect 

human decision making in many social domains, ranging from dress codes and 
marriage practices to personal conflicts and public policy. Norms appear to be 
a human universal, with specific norms differing across cultures (Brown, 
1991; Hauser, 2006). Depending on the norm, the same action can be 
classified as either good or bad (e.g., (Ohtsuki and Iwasa, 2006)). It has been 
proposed that salient norms can be identified through examining the use of 
costly punishment by bystanders, or third parties, in experimental games (Fehr 
and Fischbacher, 2004). Not only will subjects punish those who directly harm 
them (second party punishment, see (Fehr and Gächter, 2000; Fehr and 
Gächter, 2002)), but they will also engage in costly punishment as third 
parties. Third party punishment, or “moralistic punishment” (Kurzban et al., 
2007), involves situations where I punish you after you defect against 
somebody else. In the type of non-repeated anonymous interactions that have 
been explored, third parties can never benefit from choosing to reciprocate (i.e. 
punishing). Nonetheless, many people are willing to punish others at a cost to 
themselves in these scenarios (e.g., (Fehr and Fischbacher, 2004)). These third 
party punishment decisions therefore suggest a commitment to sanctioning 
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norm violators, and shed light on norms that subjects find important enough to 
enforce. 

While costly punishment has received the lion’s share of attention, costly 
rewarding also plays an important role in human prosociality. Allowing 
subjects to reward other group members in a public goods game (second party 
reward) is as effective as second party punishment in promoting cooperation in 
all but the final period of fixed length public goods games (Sefton et al., 2007; 
Sutter et al., 2006), and in indefinitely repeated public goods games (Rand et 
al., 2009a), while neither reward nor punishment promote cooperation in a 
single one-shot public goods game (Walker and Halloran, 2004). Rand et al. 
2009a also find that when both reward and punishment are available in an 
indefinitely repeated public goods game, a group’s probability to reward high 
contributors is positively correlated with contributions and payoff, while no 
such correlations exists for the probability to punish low contributors; although 
surprisingly, the opportunity for rewarding does not decrease the average 
frequency of punishment. In a two-player proposer game where the responder 
can either reward, punish, do both, or do neither, the average proposal is 
highest when both reward and punishment are possible, and is higher for 
reward only than for punishment only (Andreoni et al., 2003). Taken together, 
these studies clearly demonstrate that subjects have a taste for second party 
rewarding, and that reward can be an important force for promoting 
cooperation. 

In addition to evidence regarding second party rewarding, numerous 
experiments demonstrate a willingness to engage in third party rewarding 
when subjects can form reputations. In the presence of reputation, evolutionary 
game theoretic models show that cooperation can spread through indirect 
reciprocity, where my actions toward you depend on your previous actions 
towards others (Nowak and Sigmund, 2005; Ohtsuki and Iwasa, 2006). 
Consistent with these theoretical models, experiments show that under various 
reputation systems, subjects will frequently reward others, and in particular 
will preferentially reward those with a past history of being cooperative 
(Milinski et al., 2001; Seinen and Schram, 2006; Semmann et al., 2005; 
Wedekind and Milinski, 2000). A very elegant experiment shows that this 
tendency for third party rewarding can be harnessed to avert the tragedy of the 
commons in a repeated public goods game (Milinski et al., 2002). After each 
round, each of the 6 public goods game group members is a donor for another 
randomly selected member to be a recipient, but direct reciprocity is excluded. 
The donor has full knowledge of the recipient’s past behavior, in both the 
public goods game and the indirect reciprocity game, and then chooses 
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whether or not to incur a cost to confer a benefit on the recipient. This setting 
is a mix of second party rewarding for past actions toward the group (which 
includes the rewarder) and third party rewarding for past actions towards 
others in the indirect reciprocity game. Here rewarding is common and leads 
to stable high levels of contribution in the public goods game. In another 
experiment (Semmann et al., 2005) the donor is either a member of the 
recipient’s or of another public goods group. Rewarding occurs at the same 
level in either treatment and induces the same level of contribution to the 
public good. 

There is also a synergistic interaction between this rewarding setup and 
the opportunity to self-select into an institution with costly punishment 
(Rockenbach and Milinski, 2006). Groups of eight subjects each played 20 
periods of the public goods game. In treatment ‘PUNandIR”, before each 
period , each player can choose between joining a group in which the public 
goods game is followed by both costly punishing and an indirect reciprocity 
game, and a group in which the public goods game is followed solely by an 
indirect reciprocity game. In treatment ‘PUN’, before each period, each player 
can choose between joining a group in which the public goods game is 
followed by costly punishing and a group in which the public good game is not 
combined with any other option. In both treatments the punishment groups 
achieve higher contributions than the no-punishment groups. Interestingly, the 
subjects in the PUNandIR treatment prefer the punishment opportunity group 
despite the presence of an alternative group offering only the reciprocity 
option, and the combination of indirect reciprocity and punishment results in 
the highest contributions and the highest efficiency. Additionally, the 
availability of indirect reciprocity changes how subjects chose to punish. In the 
indirect PUNandIR treatment, fewer punishments occur, but those that do are 
more focused on heavy free-riders. It is interesting to note two important 
differences between these results and those of the experiment with second 
party reward and punishment discussed above (Rand et al., 2009a): adding 
reward to punishment resulted in no increase in contributions or payoffs in the 
second party setup, and no decrease in punishment use; whereas the opposite 
is true in the Rockenbach and Milinski setup. The source of these differences 
merits further study, but may lie in the endogenous choice of punishment 
institution used here – in this setup, punishment works as a sorting tool in 
addition to its role in actually sanctioning low contributors. 

In a related study, subjects have a choice each round between a standard 
public goods game and a setting with reward and punishment opportunities 
(Gurerk et al., 2006). Identities are shuffled from round to round, and reward 
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has a 1:1 technology while punishment has a 3:1 technology. Almost all 
subjects eventually switch to the reward+punishment institution, and achieve 
much higher contributions than the game without targeted interaction. The 
frequency of reward use decreases over time, however. Both the lack of 
persistent identities and the 1:1 reward technology may contribute to the 
instability of rewarding in this experimental setup. 

As surveyed here, a sizeable amount of evidence exists for the importance 
of rewarding in human cooperation. Yet the reward-based analog to third party 
punishment, where I reward you in an anonymous one-shot interaction 
because you have cooperated with somebody else, remains largely unexplored 
(a notable exception is (Kahneman et al., 1986)). In such a design, where 
reputation formation is prohibited, it is never in one's self-interest to reward. 
Thus choosing to pay to administer a reward gives insight into salient norms in 
a similar fashion to third party punishment. These third party rewards offer a 
potential alternative mechanism for promoting norm compliance that avoids 
the destructive consequences of punishment. In this chapter, we ask whether 
third parties display a similar willingness to reward as they do to punish. 

We also explore factors that effect third party intervention. It has been 
shown that third party sanctioning is more common in larger and more 
complex societies than in small-scale societies (Henrich et al., 2010; Marlowe 
and Berbesque, 2008). Meanwhile, larger and more complex societies give rise 
to many situations where one individual can either extract a benefit at a cost to 
many others or incur a cost in order to benefit many others. Yet, to the best of 
our knowledge, how third party response varies according to the number of 
individuals affected, and the potentially efficiency gains, has not been 
investigated. We investigate this issue in the current chapter. We are 
particularly interested in how third parties respond to money transfers (or lack 
thereof) with a public good character. 

 
 

METHODS 
 
In our setup we use a modified dictator game. In the standard version of 

the dictator game, the dictator is an individual with an endowment to be 
allocated between herself and a recipient. The recipient does not have an 
endowment, and has no say over what allocation the dictator chooses. 

Numerous studies show that dictators frequently give a non-zero share to 
the other player (for an overview, see (Camerer, 2003)). The dictator game has 
been used to examine other-regarding preferences, such as altruism. As in 
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(Fehr and Fischbacher, 2004), we introduce a third party that can pay a cost to 
affect the payoff of the dictator. Across conditions, we let the dictator transfer 
none, half or all of the endowment, and we allow the third party to either 
punish or reward the dictator. 

In our version of the game, the dictator is at all times a single individual 
endowed with $10. We vary the number of recipients, from 1 to 2 to 8 
individuals. The dictator is presented with three options: give the entire $10 
endowment to the recipient(s), give $5, or give $0. Third parties are endowed 
with $3 that can be spent to punish or reward the dictator, or can be kept by the 
third party. The response technology is 3:1, so that one dollar spent by the 
third party augments or reduces the dictator's payoff by three dollars. 

We explore third party behavior in three settings. In Setting 1, the 
dictator's transfer is multiplied by n, the number of recipients, and then split 
equally between them. Each recipient thus gets the full dollar amount that the 
dictator chooses to transfer. In this setting, the money transferred by the 
dictator is like a public good for the recipients: each recipient experiences a 
benefit as a result of the dictator's action, and the size of this benefit is 
independent of the number of recipients. 

In addition to asking whether third parties engage in rewarding, the main 
focus of our experiment is to explore how third party responses in Setting 1 
change as the number of recipients varies. When the dictator gives something 
away, the multiplicative effect means that more money is “created” for the 
group as a whole, and the total group payoff is increased compared to when 
the dictator gives nothing. 

In other words, increasing the number of recipients introduces the 
possibility of “waste”, which is not present in the standard, zero-sum dictator 
game. However, in principle waste and the number of recipients are two 
separate effects. In order to examine these effects in isolation from each other, 
we run the experiment in two additional settings. 

In Setting 2, a single recipient receives a multiple z of the amount 
transferred by the dictator. We let z take on the values 1, 2, and 8. For each 
dollar kept by the dictator, the other player foregoes z dollars. For the same 
values of n, in Setting 1, and z, in Setting 2, the same amount is foregone by 
the group when the dictator keeps some or all of the endowment. Although 
increasing z creates a larger potential total group payoff, it also creates the 
potential for greater payoff inequity. When the dictator transfers money to the 
recipient, he creates additional wealth through the multiplier but at the same 
time creates an outcome where he is receiving a smaller payoff than the 
recipient. 
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Previous work has shown that people care about both inequity and 
efficiency (Andreoni, 2007; Engelmann and Strobel, 2004; Fehr and Schmidt, 
1999). This setting allows us to compare third party responses between 
treatments, holding the potential total group payoff constant. 

In Setting 3, the number of recipients n takes on the values 1, 2, and 8, as 
in Setting 1. Here, however, the dictator transfer is not multiplied as in Setting 
1, but is simply split equally between the recipients. Now, for one dollar 
transferred by the dictator, each of the n recipients gets 1/n dollars. This allows 
us to explore the possibility that third party responses are driven only by the 
number of individuals affected, regardless of the effect on total group payoff. 

A total of 275 subjects from the Boston area participated voluntarily in 
this modified dictator game with a third party. The study was approved by the 
Harvard institutional review board. Written consent was obtained from all 
subjects before participating in the study. The subjects ranged in age from 18 
to 70, were both students and non-students, and did not know the identity of 
any of the subjects that they were matched with. Subjects were not allowed to 
participate in more than one session of the experiment. All sessions were run 
in May 2007. 

Each subject was paid a show up fee of $5. All subjects were informed 
about the extensive form of the game, the endowments of each player, and that 
they would all receive a show-up fee. We used neutral language such as “add” 
or “subtract” money instead of “reward” or “punish”. All subjects interacted 
anonymously, participated in a single treatment, and were only given one role 
(dictator, recipient, or third party) within that treatment. They were not 
informed about the other treatments. We elicited third party responses using 
the strategy method, as was done in previous work on third party punishment 
(Fehr and Fischbacher, 2004): Third parties were asked to specify their 
response to each option available to the dictator. 

Once the third parties had indicated their preferences, the dictator's actual 
choice was revealed. The advantage of this method is that it provides 
information about responses to outcomes that may occur very infrequently. 
Previous work has shown that using the strategy method may have a 
quantitative but not qualitative effect on decisions (e.g., (Falk et al., 2005)). 

We expect this effect on decisions to be orthogonal to the variation in 
conditions, allowing us to compare how third party behavior differs between 
treatments. In addition, the ratio of third parties to dictators was approximately 
10:1. For each dictator, only one randomly selected third party's response was 
actually carried out. Third parties that were not matched with a dictator kept 
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their $3 endowment, regardless of the choices they made. Third parties were 
fully informed of this design feature. 

Throughout the data analysis we use a standard ordinary least squares 
estimator (OLS) with robust standard errors clustered by subject. 

 
RESULTS 

 
Both third party rewarding and third party punishment occurred frequently 

in our experiment. As shown in Figure 1, the majority of participants either 
rewarded, punished, or both. 

 

 

Figure 1. A majority of third parties spent money in order to reward or punish the 
dictator (65%). These individuals either only punished (9%), only rewarded (20%), or 
punished and rewarded (36%). About one third of third parties did neither (35%). 

Of 184 total third parties, 66 subjects both rewarded and punished at least 
once (36%), 37 subjects rewarded at least once but never punished (20%), 17 
subjects punished at least once but never rewarded (9%), and 64 subjects never 
did either (35%). Of all third party responses (3 responses per third party), 
27% were rewards, 18% were punishments, and 55% were non-responses. 
Thus, not only did costly rewards occur, but averaged over all decisions, 
rewards were in fact more frequent than costly punishments.1 

                                                           
1 Our study focused on third party responses rather than dictator actions. We did not inform the 

dictators about the costly nature of third party actions, and thus cannot draw any 
conclusions from dictator behavior. However, 47% of the dictators chose to give away 
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Table 1. Third party response as a function of dictator transfer 
 

Setting 1 Setting 2 Setting 3 
                    

Baseline n =2 n = 8 z =2 z = 8 n =2 n = 8 
                      
Slope 
coefficient 0.13 0.20 0.25 0.20 0.18 0.16 0.12 
P-value 0.004 <0.001 <0.001 <0.001 0.001 <0.001 0.004 

 
Third party responses followed the same intuitive pattern in all treatments: 

as the amount transferred by the dictator increased, the average third party 
response also increased. A highly significant positive correlation between 
dictator transfer (0 to 10) and third party response (-3 to +3) exists in each 
treatment (Table 1). 

Selfish behavior (transferring nothing) was punished on average, and 
completely generous behavior (transferring everything) was rewarded on 
average. Transferring half the endowment was on average punished in some 
treatments and rewarded in others. However, transferring half was never 
punished more than transferring nothing, and never rewarded more than 
transferring everything. 

Third party responses are increasing in the amount transferred by the 
dictator across all treatments, but this relationship may differ between 
treatments. To investigate this question, we perform an additional regression 
which includes a dummy variable and an interaction term for each treatment. 
Each treatment's dummy variable takes on the value 1 for data in that 
treatment, and 0 for all other data. This allows the regression intercept to differ 
between treatments. Each interaction term is the product of a treatment dummy 
and the explanatory variable (dictator transfer). It takes on the same value as 
the explanatory variable in one treatment and 0 in all other treatments. This 
allows the slope coefficient to differ between treatments. The p-values for the 
dummies and interaction terms give a direct measure of whether differences in 
the regression between treatments are statistically significant. We are also able 
to distinguish between an overall level effect and a slope effect when 
comparing third party responses in the different treatments: a higher intercept 
indicates that third party responses are higher for all levels of dictator transfer, 

                                                                                                                                     
everything and 43% chose to keep half. Due to the small number of dictators (3 in each 
treatment), we cannot perform a substantive analysis of differences between treatments. 
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whereas a larger slope coefficient indicates that third parties responds more 
strongly to increases in the dictator transfer. 

In Setting 1, each recipient received the full amount transferred by the 
dictator, regardless of the number of recipients. In this public goods setting, 
we found that third parties were sensitive to n, the number of individuals 
affected by the dictator's action (Figure 2). 

 

 
Figure 2. In Setting 1, each recipient got the full amount transferred by the dictator, 
regardless of the number of recipients. Thus, the dictator’s transfer here is a public 
good. We found a significant increase in the extremeness of third party response when 
the number of recipients increased from one to eight, but not from one to two. Full 
generosity was rewarded more, and full selfishness was punished more. This suggests 
third party responses are at least moderately sensitive to the number of individuals 
affected when benefits are like a public good to the recipients. Error bars indicate 
standard error of the mean. 
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Table 2. Third party response as a function of dictator transfer, with 
treatment dummies and interaction terms 

 

Treatment     Slope P-value   Intercept P-value   Observations 

Baseline setup 

n = 1 z = 1 0.13 0.001 -0.49 0.065 78 

Treatment interactions and treatment dummies

Setting 1 

n = 2 z = 2 0.07 0.253 0.06 0.868 81 

n = 8 z = 8 0.12 0.030 -0.77 0.027 81 

Setting 2 

n = 1 z = 2 0.07 0.24 -0.35 0.364 78 

n = 1 z = 8 0.05 0.41 -0.01 0.987 78 

Setting 3 

n = 2 z = 1 0.03 0.60 -0.14 0.676 81 

n = 8 z = 1 -0.01 0.86 -0.02 0.953 78 
 
Third parties rewarded generosity and punished selfishness significantly 

more when a dictator had 8 receivers than when a dictator only had 1receiver 
(OLS regression with dummies and interactions; p-value 0.030, indicating a 
significantly steeper slope for the correlation between dictator transfer and 
third party response; see Table 2). However, the size of this effect is fairly 
moderate compared with the increase in possible group payoff and waste. 
Dictators transferring all $10 were rewarded on average 2.1 times more when 
n = 8 as compared to n = 1; and dictators keeping all $10 were punished on 
average 1.8 times more when n = 8 as compared to n = 1.  

In Setting 1, we also observed a change in the perception of a transfer of 
$5, which resulted in the dictator and each recipient all receiving $5. When n = 
1 or n = 2, keeping half was on average rewarded (T-test, two-tailed; n = 1 
response not equal to 0, p-value 0.0291; n = 2 response not equal to 0, p-
value0.0034). But when n = 8, this egalitarian allocation was no longer 
considered generous, and drew a neutral average response (T-test, two-tailed; 
n=8 response not equal to 0, p-value 0.71). 

This suggests that a considerable fraction of third parties are sensitive to 
the number of individuals affected and potential group payoff. However, we 
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note that there is no statistically significant difference between n=1 and n=2 
when considering responses to all three possible dictator transfers (OLS 
regression with dummies and interactions; p-value 0.253; see Table 2). Thus it 
seems the increase in n must be sufficiently large to alter the third party 
response. 

In Setting 2, a single recipient received a multiple z of the amount 
transferred by the dictator. For equal values of z in this setting, and n in the 
previous setting, the same total amount of money was foregone by the group 
for each dollar kept by the dictator. This mimics the possibility of waste in 
Setting 1, without increasing the number of recipients (fixed at1). If third 
parties were only concerned about the amount of money foregone by others as 
a result of the dictator's action, we should observe the same change in 
responses as in Setting 1. However, this was not the case (see Figure 3). 

 

 
Figure 3. In Setting 2, a single recipient received a multiple z of the amount transferred 
by the dictator. The amount foregone by other players, as a result of the 
dictator’sdecision, was the same in settings 1 and 2 for the same values of n and z. Yet 
when z increased, we found no significant change in third party responses. Efficiency 
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concerns alone are clearly not driving third party responses. Error bars indicate 
standard error of the mean. 

In fact, we found no significant change in third party responses as z 
increased (OLS regression with dummies and interactions; z = 2: p-value 
0.240, z = 8: p-value 0.411; see Table 2). Yet in Setting 1, where the potential 
total group payoff was the same as it is here for equal values of n and z, there 
was a significant change in response going from 1 to 8. 

Based on observed third party responses in Setting 2 we conclude that 
concerns about total group payoff alone do not seem to be driving third party 
responses. At this point, however, we have not ruled out the possibility that the 
results in Setting 1 were simply driven by a concern for the number of people 
affected, regardless of the extent to which they were affected. In our third and 
final setting, we show that this was also not the case. 

 

 
Figure 4. In the third setting, the dictator’s transfer T was simply shared by the 
recipients. For each dollar transferred by the dictator, each one of n recipients got 1/n 
dollars. In this setting, increasing the number of recipients had no significant effect on 
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third party responses. Even the response to T = 5 was not significantly different when n 
= 1 versus when n = 8 (Mann-whitney test, p-value 0.11). Error bars indicate standard 
error of the mean. 

In Setting 3, we once again varied n, the number of individuals affected by 
the dictator's action. However, unlike in the first setting, here the transfer from 
the dictator was split equally by the n recipients. One more dollar for the 
dictator now meant 1/n dollars less for each recipient. We find no significant 
change across n values in third party responses (Figure 4). The overall 
difference in third party responses when we varied n in this setting was not 
statistically significant (OLS regression with dummies and interactions; n = 2: 
p-value 0.60, n = 8: p-value 0.86; see Table 2). 

 
 

CONCLUSION 
 
Many actions, especially in larger and more complex societies, can 

potentially influence the welfare of more than one other person. In economics, 
a benefit that is nonrivalrous (and non-excludable) is labeled a public good. 
Here we examine how third party response varies with the number of 
individuals affected by a dictator's action when the transfer has the 
nonrivalrous character of a public good. This gives us insight into how social 
norms, and their enforcement, may contribute to the provision and regulation 
of such goods. 

We find that not only do third parties use costly punishment when given 
the opportunity, as has been found previously, but third parties also use costly 
rewarding. In fact costly rewards are at least as common as costly 
punishments. This suggests that people are inclined to reward behavior that 
they deem good or generous at a cost to themselves. The preference for 
rewarding over punishing might in part be explained by a fear of retaliation. In 
most real life scenarios, both in early human societies (Marlowe and 
Berbesque, 2008) and today, punishers are not anonymous and so bear the risk 
of retaliation. Retaliation has been found to be common among animals 
(Clutton-Brock and Parker, 1995) and among humans in studies of cooperation 
games that allow for counter-punishment (Cinyabuguma et al., 2006; Denant-
Boemont et al., 2007; Dreber et al., 2008; Nikiforakis, 2008; Wu et al., 2009), 
and costly punishment is disfavored by natural selection in repeated games 
(Rand et al., 2009b). Thus, if individuals have limited resources to put toward 
enforcing cooperation it seems plausible that they may be better served by 
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rewarding rather than punishing. In line with this, in a public goods game 
followed by two rounds of targeted interactions, individuals who reward end 
up better off than those who punish (Kiyonari and Barclay, 2008). Consistent 
with second party punishment studies run in the West, we find very little third 
party anti-social punishment (Gächter and Herrmann, 2009, In press; 
Herrmann et al., 2008; Rand et al., 2010) with only 2 out of 184 third parties 
choosing to punish dictators who transferred the entire endowment. 

When it comes to the number of individuals affected by the dictator in our 
experiment, previous work has produced related results, but in somewhat 
different contexts. One study compares groups of size 4, 10, 40 and 100 and 
shows that group size under some circumstances correlates positively with the 
group's ability to provide the optimal level of a public good (Isaac et al., 
1994). Their results also show that cooperative behavior is influenced by a 
subtle interaction between group size and the marginal return of an individual's 
contribution that cannot be explained by either of these two things alone. The 
marginal return resembles our z, the multiplier of the dictator transfer. Another 
experiment on altruism and group size (Andreoni, 2007) finds that altruism in 
a modified dictator game is partly a congestible good, in the sense that people 
care both about the total benefit and the average benefit resulting from a 
monetary gift, with slightly more emphasis put on the former. 

Our results, in combination with these previous findings, lead us to 
believe that the regulation of public goods plays a role in promoting 
cooperation that is, so to speak, greater than the sum of its parts. In our study, 
third party response is more accentuated when the number of recipients 
sharing a public good increases from 1 to 8. This increase contains two 
components: an increase in the number of individuals that are affected by the 
outcome, and an increase in the size of the aggregate transfer. In parallel 
treatments we show that third party response does not react to changes in one 
of these two components alone. 

The experimental setup used in our study and in other third party studies is 
ultimately a non-repeated, reputation-free version of an indirect reciprocity 
game. The fundamental assumption of indirect reciprocity is that individuals 
have reputations which persist across interactions, such that my potentially 
cooperative behavior toward you depends on what you have done to others 
(Nowak and Sigmund, 2005; Ohtsuki and Iwasa, 2006). In such situations, it is 
often in the individual's self-interest to cooperate and reciprocate. Thus, it 
could be that the propensity for costly intervention by third parties in non-
repeated anonymous interactions is a misapplication of moral tendencies that 
evolved through indirect reciprocity. This possibility merits further study. 
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Whether third party norm enforcement has played an evolutionary relevant 
role in the provision of public goods remains an open question. As has been 
suggested previously, third party norm enforcement may create a group-level 
incentive for creating a public good (Fehr and Fischbacher, 2004). If this is the 
case, holding the action itself constant, helping or hurting more people should 
thus provoke more extreme third party responses. We find some evidence of 
this, but the effects are small. However, it has been suggested (Fehr and 
Fischbacher, 2004) that more than one third party may be needed to enforce a 
norm, and that this condition is probably met frequently in real life. Whether 
this conjecture holds true still remains to be explored. 
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