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Chapter 4: 
How Cooperation Within “Noisy” Communities 
Can Evolve: Benefits of Indirect Generosity over 
Indirect Reciprocity23 
 

any people believe that humans are fundamentally self-interested. Yet, there 
are numerous everyday examples in which individuals act in the interest of 
others, often at the expense of their own interest and with no apparent future 

benefits. Why people engage in such other-regarding behavior has been a longstanding 
puzzle for philosophers, economists, biologists, and also for social psychologists. It is 
particularly puzzling that people not only tend to be willing to help others they know well 
and meet regularly (e.g. lending a tool to the neighbor, baby-sitting one’s sister’s child, 
helping a friend move houses), but also cooperate with complete strangers – with whom 
they share no genes, with whom there is no history or even future of interaction (e.g. 
providing help at internet forums, donating blood to strangers). While the evolution of 
cooperation among family and friends has received considerable attention, the other 
puzzle – the evolution of cooperation among strangers – has received somewhat less 
attention, especially from social psychologists. 
 Questions about other-regarding tendencies among humans are often studied in the 
context of social dilemmas – situations that are characterized by conflicts between self-
interest and the collective interest (e.g., see Weber et al., 2004). For many years, the most 
widely accepted theory among social dilemma researchers was the theory of reciprocal 
altruism or direct reciprocity (Trivers, 1971): people help one another because they benefit 
from reciprocating another’s person’s behavior in that it is believed to promote enduring 
patterns of cooperative interaction (Axelrod, 1984; Komorita & Parks, 1995; Van Lange, 
1999). However, to also account for short-lived other-regarding behavior towards 
strangers, indirect reciprocity theory was developed (Alexander, 1987; see also Nowak & 
Sigmund, 2005). One key aspect of this theory holds that individuals engage in other-
regarding behavior because other-regarding behavior yields positive effects on one’s 
reputation, which over time is likely to be reciprocated by other members of a community.  
That is, it is indirectly rewarded through cooperative responses (while a “noncooperative 
reputation is punished by noncooperative responses) by other members of the general 
community.  The key mechanism is referred to as reputation-based cooperation (e.g., 
Nowak & Sigmund, 2005; Wedekind & Milinski, 2000).   
 There is little doubt that indirect reciprocity theory provides a very important – and 
central – account for why people behave so well with strangers – and the empirical 
evidence in support of this reasoning is growing (e.g., Bolton, Katok, & Ockenfels, 2005; 
Milinski, Semmann, & Krambeck, 2002; Seinen & Schram, 2006; Wedekind & Milinski, 
2000).  However, most of this work has overlooked one important aspect of human 
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behavior, namely that human behavior is strongly influenced by unintended errors, or 
noise, which in turn may undermine trust and cooperative interaction (cf. Axelrod & Dion, 
1988; Kollock, 1993; Van Lange et al., 2002).  Indeed, most scientific theory and 
knowledge regarding human cooperation implicitly assumes a “perfect” yet unrealistic 
world that is not challenged by “unintended errors”.  For example, in everyday 
interactions, there is often misimplementation of behavior (e.g., hitting the wrong 
button), miscommunication (e.g., slips of the tongue), and errors in mind-reading (e.g., 
misreading another’s preferences or intentions).  Such errors may become even more 
realistic – and real –  when considering that the world is not only becoming smaller, but 
also enriched by interaction between people from different cultures, and the diverse 
opportunities for electronic communication. Thus, introducing noise as a powerful factor 
that may undermine cooperation among friends and strangers should help us in 
developing a general theory of why people tend to behave cooperatively to friends and 
strangers – that is, other people that we meet as “strangers”, without a history or future 
of social interaction.  Indeed, why are we so nice to people that we are unlikely to meet 
again in the future (and with whom we do not share a history of interaction)? 
 The chief aim of the present research is to address the puzzle of cooperation among 
strangers, and we conducted two studies to illuminate this puzzle.  In our first study, we 
examine whether the beneficial effects of indirect reciprocity (i.e., reputation-based 
cooperation) as revealed in recent theoretical models and empirical studies, can be 
generalized to “noisy” social dilemma situations. The goal is to examine whether the 
beneficial effect of reputation-based cooperation may be undermined by noise, at least 
for communities characterized by reciprocity. In our second study, we build upon recent 
work on direct reciprocity and noise (Chapter 2 findings) by comparing three types of 
communities that vary from purely reciprocal (calling for indirect reciprocity) to very 
generous (calling for indirect generosity), thereby examining only realistic situations in 
which unintended errors (or noise) challenge cooperation.  The goal is to examine 
whether generous communities are better able at reducing or overcoming the detrimental 
effects of noise on cooperation and trust – that is, that reputation-based cooperation is 
more effective among generous communities than among reciprocal communities. 

Understanding Indirect Reciprocity 

We first outline how indirect reciprocity both complements and extends direct reciprocity 
as an explanation for why humans engage in other-regarding behavior in social dilemma 
situations (see Figure 4.1). According to direct reciprocity theory (Trivers, 1971; Axelrod & 
Hamilton, 1981), individuals choose to do so because they anticipate future benefits for 
the self when help is returned by the recipient. The logic of direct reciprocity appeals to 
common sense as it is reflected in sayings like “what goes around, comes around” and “I 
scratch your back, if you scratch mine”. Moreover, the power of direct reciprocity is 
emphasized by the great success of the tit-for-tat strategy — a strategy that starts with a 
cooperative choice and then simply imitates one other’s behavior, which has been 
demonstrated in both theoretical models (e.g., Axelrod, 1984; see also Axelrod & Dion, 
1988) and empirical work (e.g., see Komorita & Parks, 1995; Van Lange, 1999).  However, 
the explanatory value of direct reciprocity is restricted to others with whom one interacts 
on a regular basis, such as relatives, friends or colleagues -- sometimes referred to as 
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exchange-based cooperation.  Indeed, such direct forms of reciprocity do not generalize to 
interactions with unrelated others who are encountered once, such as strangers on the 
street or individuals with whom one has once-only interactions through the Internet. 
 Indirect reciprocity (Alexander, 1987; Nowak & Sigmund, 1998; see also, Nowak & 
Sigmund, 2005) is not restricted to repeated interactions with known others, but may also 
explain other-regarding tendencies towards such strangers. According to the logic of 
indirect reciprocity, people engage in other-regarding behavior in order to increase their 
reputation for cooperativeness. The assumption underlying indirect reciprocity is that an 
increase in one’s reputation will result in an increase in cooperation attracted -- and a 
decrease in one’s reputation will result in a decrease in cooperation attracted. In essence, 
indirect reciprocity may be understood as the indirect analogy of a tit-for-tat strategy in 
dyadic interactions, with the difference that not behavior but a person’s reputation is 
being reciprocated (see Figure 4.1) – hence, reputation-based cooperation as a 
complement of exchange-based cooperation.  

Figure 4.1: Schematic overview of direct and indirect reciprocity 

 
 As can be inferred from Figure 4.1, reputation-based cooperation may have more 
generalized effects than exchange-based cooperation, as reciprocation may come from 
multiple members of one’s community or the “generalized other” (rather than from the 
recipient or the “specific other”).  In fact, the boundaries of such communities are likely 
not well-defined. Particularly in the ‘global village’ in which we live nowadays, it has 
become hard to say who is a member of one’s community and who is not. Even in large 
cities, many communities consist of people that hardly know each other.  People may 
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commute to work with hundreds of ”familiar strangers” (cf., Milgram, 1977), pick up their 
children from the same school, live in the same neighborhood, or be an employee at the 
same multinational company. Thus, there will always be some uncertainty about who is 
going to act upon one’s reputation.   
 It is clear that cooperation through reputation is a very dynamic process within a 
community:  People need to monitor, consciously or not, the current status of their own 
reputation; at the same time, people need to anticipate others’ behavior  and respond to 
it effectively, and so people need to continuously update their information about others 
either directly (i.e., first-hand) or indirectly via other members  of their community (i.e., 
second-hand) – for example, by discussing others’ behavior (e.g., gossip; Baumeister, 
Zhang, & Vohs, 2004; Dunbar, 2004). With mobile technology and instant Internet access 
close at hand, reputation information may be transferred literally with light speed. More 
importantly, reputation may be very vulnerable to intentional deception as well as  
unintentional errors, which we earlier referred to as noise – issues that we discuss in 
greater detail in the next paragraphs. 

Effects of “Noise” for Reputations within a Community 

As noted earlier, the effectiveness of indirect reciprocity may rapidly decrease in social 
situations in which actions are not always accurately translated into reputations. Prior 
research examining the effectiveness of direct reciprocity, has demonstrated that within 
reciprocating social environments individuals may become trapped in cycles of 
noncooperative interactions in which one person responds noncooperatively to another’s 
noncooperative behavior (Chapter 2 findings; Van Lange et al., 2002; see also Baumeister 
et al., 2001). The only way out of this pattern of negative reciprocity, or echo effect 
(Axelrod, 1984) is that at least one of the two persons unilaterally initiates cooperation. 
For indirect reciprocity such detrimental effects may be even stronger. That is, an 
inaccurate reputation may cause negative reciprocations by “the generalized other”, i.e., 
multiple members of one’ community. The only escape out of this multitude of negative 
reciprocal acts, or “generalized echo-effect”, is that either the actor is somehow able to 
repair his or her damaged reputation or that third-parties are able to adjust their reactions 
to it (e.g., by giving others the benefit of the doubt).  
 What could be the basis of such generalized echo-effects? There are at least two basic 
sources that may undermine the effectiveness of indirect reciprocity in communities, as 
illustrated in Figure 4.1. First, individual A may intentionally choose to not cooperate with 
individual B, but to prefer to pursue his self-interest. For example, an Internet seller may 
try to replace broken articles with lower quality articles to minimize financial costs. But in 
doing so, the seller puts the own reputation at stake and the logic of indirect reciprocity 
predicts that sooner or later the seller’s deception will become evident (e.g., through 
consumer-related discussion boards) and he or she will attract less customers,  
 Second, individual A may also unintentionally make a noncooperative choice towards 
individual B. That is, there may be discrepancies between intended and actual outcomes 
for the interaction partner (individual B) – when situations are challenged by noise

24
 (cf., 

                                                             
24

 All of the examples we discuss here are examples of negative noise, that is, unintended errors that have more 
negative outcomes than intended. We suggest that negative noise (rather than positive noise that involves more 
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Axelrod & Dion, 1988; Bendor et al., 1991; Kollock, 1993; Van Lange et al., 2002). Such 
unintentional defections may have various reasons. They may be internally caused (e.g., 
saying the wrong thing) or caused by external events (e.g., unable to respond to an urgent 
message due to a network failure), but they could also be rooted in misinterpretation of 
behavior (e.g., perceiving a neutral remark as an insult) which is particularly relevant for 
reputation information. Moreover, noise may also affect how other individuals in the 
community (individuals C, D, and E in Figure 4.1) reciprocate the reputation of individual 
A, that is, third-parties may fall prey to the same misimplementation and perception 
errors that we described earlier. For example, individual C may perceive the behavior of 
individual A towards individual B as more negative than intended. Also, the transfer of 
reputation information from first-hand perceivers (individual C) to second-hand perceivers 
(individuals D and E) may be subject to noise.  

Understanding Detrimental Effects of Noise for Communities 

How can one understand the detrimental effects of noise for cooperation through 
reputation within communities? Despite some theorizing on noise and indirect reciprocity 
(Fishman, 2003; Hrushka & Henrich, 2008; Leimar and Hammerstein, 2001; Lotem, 
Fishman, & Stone, 1999; Panchanathan & Boyd, 2003; Sherratt & Roberts, 2001); there is 
virtually no empirical research on how noise affects cooperation through reputation, even 
though interactions that may involve strangers are especially likely to be challenged by 
noise. In fact, in the social psychological literature, we were unable to locate even a single 
study that connects indirect reciprocity and noise, despite the fact that both the effects of 
noise and how reputations of others guide behavior are likely to be very social (i.e., 
related to other members of the social environment) and psychological (i.e., exerting 
effects on feelings, thoughts, and behavior). 
 Although the above suggests that there are important gaps in our knowledge about 
the effectiveness of indirect reciprocity in noisy communities, we do have some 
understanding of how noise might affect impressions for repeated interaction among 
dyads (Van Lange et al., 2002; see also De Bruin & Van Lange, 2000). By studying single 
impressions as the building blocks of reputations, we may increase our insight into how 
noise affects cooperation through reputation. Recent work on direct reciprocity and noise 
revealed two complementary mechanisms that are fundamental for understanding 
detrimental effects of noise on cooperation (Chapter 2 findings; see also Van Lange et al., 
2002). We suggest that those mechanisms (to be discussed shortly) will have similar, if not 
stronger, effects for cooperation through reputation among multiple members of a 
community. We explain our reasoning below, advancing two mechanisms that might 
underlie reputation-based cooperation. 
 A first mechanism rests on the idea that people tend to exhibit a strong tendency to 
reciprocate the degree of cooperation observed in others (Van Lange, 1999; see also Parks 
& Rumble, 2001). Moreover, this tendency has been shown to be stronger for 
noncooperative behavior than for cooperative behavior (e.g., Komorita & Parks, 1995; 
Komorita, Hilty, & Parks, 1991; Van Lange, 1999). As a consequence, in such a 
reciprocating environment, one single incident of noise may escalate into repeated cycles 
                                                                                                                                                           
positive outcomes than intended) is most likely to give rise to misunderstanding and reduced cooperation within 
communities (for similar lines of reasoning, see: Chapter 2; Ohtsuki & Iwasa, 2004; Van Lange et al., 2002). 
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of negative reciprocity among interaction partners (Chapter 2 findings; Van Lange et al., 
2002), which we earlier referred to as the “echo-effect” (cf. Axelrod, 1984).  Like most 
theorists of indirect reciprocity (e.g., Nowak & Sigmund, 2005), we assume strong 
similarities between direct and indirect forms of reciprocity. That is, we expect people to 
respond to a noncooperative reputation with noncooperation and to a cooperative 
reputation with cooperation.  While the reciprocating tendency of people is the key 
mechanism for the success of indirect reciprocity, it may, at the same time, be its greatest 
weakness (cf., Panachanathan & Boyd, 2003). Within communities that largely consist of 
reciprocating individuals, unintended errors on the actor’s side (e.g., one was not really 
able to make a cooperative choice) or on the observer’s side (e.g., one misperceives a 
behavior as a noncooperative act) may strongly undermine cooperation trough 
reputation. Moreover, due to the fact that erroneous reputation information may be 
transferred to multiple others (e.g., through communication) and hence will reciprocated, 
the detrimental effects of noise for indirect reciprocity may be especially pronounced – 
and perhaps even more pronounced than for direct reciprocity.  
 A second mechanism, which was also put forward in prior work on direct reciprocity 
(Chapter 2 findings; Van Lange et al., 2002), is that noise tends to challenge the 
atmosphere of trust and benign intent within social situations. Many authors agree that 
trust is fundamental for making and breaking cooperative relations (e.g., Chapter 2 
findings; also see Kramer, 1999; Simpson, 2007). Trust may reduce general feelings of 
uncertainty about others’ true motives, intentions or actions, and provide a basis for 
specific expectations about how others might behave (Kramer & Carnevale, 2001). 
Whereas for direct reciprocity trust is related to one particular other (partner-specific 
trust; e.g., Kelley & Thibaut, 1978; Rempel et al., 1985), indirect reciprocity involves trust 
that is directed at others in general or generalized trust (Kelley & Stahelski, 1970; Rotter, 
1980; Yamagishi, 1986, 1988), that is, transitory beliefs and attitudes about the degree to 
which other people in general can be relied on or are willing to cooperate. Individuals who 
score higher on generalized trust have warmer, more communal, and more benevolent 
perceptions of others, whereas less trusting individuals have colder, more individualistic, 
and more cynical views of others (cf. Simpson, 2007). Thus, the second line of reasoning 
complements the first account by suggesting that general beliefs and attitudes about the 
trustworthiness of others are challenged to a stronger degree in “noisy” environments 
than in environments that are completely free of noise.  

Study 4.1 

The main goal of Study 4.1 was to examine whether the effectiveness of reputation-
building – as found in prior research – is affected by noise in the environment. We predict 
that noise will exert detrimental effects on cooperation levels within a community 
(Hypothesis 1a) as well as on the atmosphere of trust as expressed by generic and specific 
beliefs about others in the social environment ((Hypothesis 1b and 1c) (we explain this 
distinction in the next paragraph). To test our hypotheses, we designed two types of 
communities that varied with respect to the extent that reputation information was 
available (and hence indirect reciprocity was possible). As in prior work that tested 
undermining effects of noise on direct reciprocity (Chapter 2 findings; Van Lange et al., 
2002), we also varied the extent to which noise incidents were present in the two 
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communities. Within each community, participants engaged in several single-trial 
interaction tasks with others participants (i.e., exchanging valuable coins), which was our 
cooperation measure. 
  As a proxy for trust, we used two complementary measures. First, as a general 
measure, we examined global impressions participants had of most others within their 
community.  Second, we included a set of  specific measures that assess judgments of self-
regarding and other-regarding interaction goals, because we that such generic 
impressions are likely to be rooted in specific beliefs about other- or self-regarding 
interaction goals that underlie behavior (i.e., perceived transformations; Kelley & Thibaut, 
1978; Kelley et al., 2003; Van Lange et al., 2007; for earlier research, see Van Lange et al., 
2002; Tazelaar et al., 2004). We suggested that individuals may perceive their social 
environment in one (or a combination) of the following interaction goals: altruistic, 
maximizing the outcomes of others (MaxOther); cooperative, maximizing joint outcomes 
(MaxJoint); egalitairian) minimizing the differences in outcomes (MinDiff, or equality); 
competitive, maximizing the relative advantage between own and others’ outcomes 
(MaxRel); and individualistic, maximizing one’s own outcomes irrespective of others’ 
outcomes (MaxOwn) (cf. Kelley & Thibaut 1978, Messick & McClintock, 1968). Thus, we 
predicted that reputation should lead to greater judgments of warm, other-regarding 
interaction goals, which indicate cooperative intent (MaxOther, MaxJoint) and fairness 
(MinDiff), and lower judgments of cold, self-regarding goals (MaxOwn and MaxRel) when 
noise is absent, but not when noise is present (Hypothesis 1c).  

Method 

Procedure and experimental design. One hundred and sixty-two participants (57 men, 105 
women) with an average age of 19 years took part in the present research. Participants 
attended each research session in groups of six. They were recruited at the campus of the 
VU University in Amsterdam. Each participant was paid 5 euros in exchange for 
participation. On arrival, the participants were welcomed and escorted to separate 
cubicles, which prevented participants from communicating with each other. Each cubicle 
contained a computer, which was connected to computers in other cubicles. The entire 
experiment was computerized. The experiment was a 2 (noise: absent or present) × 2 
(community: reputation-present or reputation-absent) × 6 (blocks of trials), with the latter 
variable being a within-participant variable. Dependent variables were levels of 
cooperation and trust (measured in terms of general impressions of benign intent and 
specific interaction goals of most others). 
 The interaction task. The experiment started by explaining to participants that there 
were multiple other participants in the lab with whom they would engage in several short 
decision tasks via the computer network– every time with a random other individual. The 
experiment involved a well-established social dilemma task i.e., the “coins paradigm” in 
which they could simultaneously exchange valuable coins with another individual (see for 
a similar procedure, Tazelaar et al., 2004; Van Lange & Kuhlman, 1994; Van Lange et al., 
2002). After each single interaction round, they would be randomly connected to another 
participant, with whom they would again interact for one single round. The participants 
were unaware of the total number of 18 rounds and were anonymous to each other for 
the entire experiment.  
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 In each round, the screen displayed a “virtual table” with 10 blue coins for themselves, 
and 10 grey coins for the other. To assess the degree of cooperation (rather than the 
black-white choice of either ‘cooperating’ or ‘defecting’ as used in many prior studies), 
participants could choose how many coins they wanted to give to the other. Each chip had 
a value of EUR 0.50 when kept, and a value of EUR 1.00 when given away to the other. 
Their objective was to accumulate as much money as possible over all the rounds. As in 
previous experiments (Tazelaar et al., 2004; Van Lange et al., 2002), we informed 
participants that the amount of money was hypothetical but that by earning more money 
they would increase their chances of winning a 15-euro gift certificate. 
 Noise within the communities. Prior to making choices in the social dilemma task, 
participants were told that we were interested in examining how people make decisions in 
“situations in which actual decisions may sometimes be different from intentions.” To 
establish a basic understanding of noise for all participants, these instructions were 
included in all experimental conditions. As noted earlier, the task included 18 interaction 
trials, consisting of six structurally equivalent blocks of trials. Each block included two 
normal interaction trials plus one interaction trial involving noise. The occurrence of the 
noise trial was randomly distributed within each block. Thus, six choices were influenced 
by noise in 18 interaction trials, holding the total frequency of noise (i.e., 33 percent) 
constant across the conditions. Incidents of noise were operationalized by subtracting five 
coins from the intended choice of the participant (down to a minimum of zero coins). We 
subtracted five coins, so as to induce a reasonable noise intensity that was unlikely to go 
by unnoticed. Participants were informed (for noise in their own choice only) that the 
computer had subtracted the coins, after they had made their choice. 
 Reputation building within the community. In the reputation-present communities, the 
computer kept track of the average number of coins that participants had given to others 
in all previous rounds. Because we reasoned that a persons’ reputation often is a general 
impression, rather than a detailed description of past behavior, we used the average 
number of coins instead of displaying the entire interaction history. This reputation score 
was displayed to the participants on the computer screen right before they made their 
choice in the social dilemma task (except for the first round in which no such score could 
be computed). Participants could also see their own reputation after each round. In the no 
reputation conditions, participants did not receive any reputation information at all25.  
 Perceived atmosphere of trust and benign intent within the community. Upon 
completion of the social dilemma task, a short questionnaire assessed how participants 
perceived the atmosphere of trust and benign intent within their community26. Positive 
                                                             
25

 It is interesting to note that our experiment included a second-order dilemma: by reciprocating reputation 
scores of others that were lower than their own, participants caused a decrease of their own reputation score as 
well (i.e., “standing”).  Nowak & Sigmund (2005; pp. 1294) describe four different assessment rules about how 
observers may make morality judgments about cooperative behavior towards others who have “bad” 
reputations: scoring (i.e., cooperating always makes one good even when the other is bad), standing (i.e., 
cooperating with bad others makes one bad, but defecting against a bad other is good), judging (i.e., like 
standing, but defecting against a bad other is bad), and shunning (i.e., regardless whether one cooperates or 
defects, interacting with a bad other is bad). Nowak & Sigmund (2005) argue that shunning is particularly 
relevant when there are perception errors and when there are only few interactions. 
26

 Because we reasoned that assessing the interaction goals after each single encounter would be somewhat 
blatant (i.e., making participants very aware of the intentions of their partners), we assessed to what extent 
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items were “Most others were...generous, nice, forgiving, kind, trustworthy,” and negative 
items were “Most others were...self-centered, greedy, competitive, stingy, vengeful, 
selfish” (Cronbach’s α =.85). Participants could indicate how much they agreed versus 
disagreed with these statements on scales ranging from 1 (totally disagree) to 7 (totally 
agree). Also, fifteen items assessed how participants perceived specific interaction goals of 
others in their community. Each goal was measured by three items, which showed good 
internal reliability. Other-regarding goals were MaxJoint (e.g., “Most others wanted to get 
the highest outcomes for the two of us.”, α = .89), MaxOther (e.g., “Most others wanted 
me to get the highest outcomes”, α = .71), and MinDiff (e.g., “Most others wanted to 
minimize the differences in outcomes between me and them”, α = .76). Self-regarding  
goals were MaxOwn (e.g., “Most others wanted to get the highest outcomes for 
themselves”, α = .71) and MaxRel (e.g., “Most others wanted to get higher outcomes than 
me”, α = .83).  

Results 

All dependent variables were analyzed in a 2 (noise: absent or present) × 2 (community: 
reputation-present or reputation-absent) design. With respect to cooperation, we also 
examined the development of cooperation levels across six blocks of three rounds within 
participants. Because the individual-level data were nested within groups, we separated 
the variability in outcomes into individual-level and group-level components in all the 
analyses. Since we were not interested in the group-effects, we disregarded this 
component and focused on individuals as units of analysis, thereby controlling for group-
level variability (see Kenny, Mannetti, Pierro, Livi, & Kashy, 2002).  
 Does noise undermine reputation-based cooperation? In order to test our first 
hypothesis, we analyzed whether cooperation levels were undermined by noise. As 
incidents of negative noise would systematically lower the level of cooperation in the 
noise-present communities, we analyzed the level of intended cooperation, that is, the 
number of coins participants wanted to give to the other individual (before the noise 
incident occurred). While the analysis revealed no significant main effect for noise, F(1, 
135) = 2.55, p =.11, or community, F(1, 135) <1, ns, it did reveal the  predicted interaction 
of noise and community, F(1, 135) = 4.80, p <.05.  As can be seen in Figure 4.2, in the 
noise-free environment, cooperation was greater when reputations were present (M = 
4.80, SD = 2.35) than when reputations were absent (M = 3.95, SD = 2.65), F(1, 135)  = 
3.26, p < .05, one-tailed.  In contrast, when noise was present, cooperation was not at all 
greater when reputations were present (M = 3.51, SD = 1.95) than when reputations were 
absent (M = 4.15, SD = 2.51), F(1, 135) = 1.69, ns.  Thus, in support of Hypothesis 1a, the 
findings indicate that noise undermines the positive effects of indirect reciprocity on 
cooperation27. 
                                                                                                                                                           
participants attributed these transformations to most others (rather than e.g., every fifth participant) at the end 
of the experiment. 
27

 The analysis also revealed a main effect of blocks of rounds, F (5, 700) = 16.03, p < .001, indicating that, across 
conditions, level of intended cooperation decreased over the rounds. Additionally, the analysis revealed an 
interaction effect for blocks and community, F (5, 700) = 8.27, p < .001, indicating a decrease across rounds 
within the reputation-absent condition no such decrease (nor increase) within the reputation-present condition. 
No other relevant effects involving blocks of rounds were found to be significant. 
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Figure 4.2: Mean levels of intended cooperation under noise-absent or noise-present and 
reputation-absent and reputation-present conditions. 

 
 
 Does noise undermine the atmosphere of trust? We also predicted that the possibility 
of reputation building would enhance the atmosphere of trust and benign intent in the 
noise-free environment, but that these effects would be absent in the noisy environment. 
As noted earlier, we used two measures to asses generalized trust – a general and a 
specific one (referring to Hypotheses 1b and 1c). First, we analyzed the generic 
impressions participants had of the benign intent of most others in their community. The 
analysis revealed a main effect for noise, F(1, 134) = 9.44, p < .01, indicating that across 
the two communities, impressions were more benign in the noise-absent (M = 3.63, SD = 
1.00) than in the noise-present condition (M = 3.21, SD = .80); there was no main effect for 
community, F(1, 134) <1 , ns. In line with Hypothesis 1b, the analysis revealed an 
interaction effect for noise and community, F(1, 134) = 7.83, p <.01.  As can be seen in 
Figure 4.3, when noise was absent, impressions were more benign in the reputations-
present community (M = 3.86, SD = .98) than in the reputations-absent community (M = 
3.40, SD = .99), F(1, 134)  = 6.64, p =.01.  In contrast, when there was noise, impressions 
were no more benign in the reputation-absent community (M = 3.36, SD = .82) than in the 
reputation-present community (M = 3.09, SD = .76), F(1, 134)  = 1.99, ns.  
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Figure 4.3: Mean benign impressions under noise-absent or noise-present and reputation-absent 
and reputation-present conditions. 

 
 We also predicted that within the reputation-present communities, participants would 
ascribe greater other-regarding (and less self-regarding) goals to others when noise was 
absent, but that these beneficial effects would be less pronounced in the noisy 
environment. The analysis revealed main effects for noise for MaxJoint, MinDiff, and 
MaxRel, F’s (1, 134) = 8.39, 9.31, and 6.16, p <.01, p <.01, and p <.05, respectively. As can 
be seen in Table 4.1, participants ascribed significantly greater other-regarding  interaction 
goals (i.e.,  MaxJoint and MinDiff) to others, and significantly smaller self-regarding  goals 
(i.e., MaxRel), when noise was absent than when noise was present. The analysis revealed 
no main effects for noise for MaxOwn and MaxOther, F’s (1, 134) = .02 and 1.07, both ns. 
We found no main effects for community regarding the goals (F’s ranging from 0.06 
through 2.73, all ns). 
 Relevant to Hypothesis 1c, the analysis yielded interaction effects of noise and 
community for both other-regarding goals, F’s (1, 134) = 6.26, 5.13, 6.75, both p’s <.05, for 
MaxJoint, MaxOther, respectively, and for the equality goal MinDiff, F (1, 134) = 6.75, p 
<.05. The analysis also revealed marginally significant interaction effects of noise and 
community for both self-regarding goals, F’s (1, 134) = 2.88 and 3.59, p = .09 and p = .06, 
for MaxOwn and MaxRel, respectively. The means relevant to these interactions are 
displayed in Table 4.1. Consistent with Hypothesis 1b, simple main effects analysis within 
the noise-absent condition, revealed effects for community for the other-regarding  goals 
MaxJoint and  MinDiff, F’s (1, 134) = 7.83 and  6.79, p <.01 and p <.05, and for the self-
regarding  goal MaxOwn, F (1, 134) = 5.05, p <.05.  In contrast, within the noise-present 
condition, the analysis revealed no beneficial effects of community for MaxJoint, MinDiff, 
F’s (1, 134) = 0.63, 1.22, both ns., nor detrimental effects for MaxOwn, F (1, 134) = 0.04, 
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ns28. Thus, Hypothesis 1c was supported. The findings indicate that noise undermines both 
the positive effects of indirect reciprocity on general impressions of benign intent and the 
positive effects of indirect reciprocity on attribution of other-regarding interaction goals 
and promotes the attribution of self-regarding interaction goals. 

Table 4.1: Means (and standard deviations) for perceived interaction goals as a function of noise 
and community (Study 4.1). 

   Community 
 

   Reputation- 
Present 
 

 Reputation- 
Absent 

 Total 

Dependent variable / noise 
 

      

MaxOther        
 Noise-absent  2.46   (1.08)  2.79   (0.97)  2.63   (1.03) 
 Noise-present  2.67   (1.10)  2.28   (0.87)  2.45   (0.99) 
 Total  2.55   (1.08)  2.54   (0.95)  2.54   (1.01) 
MaxJoint        
 Noise-absent  2.96   (1.45)  3.72   (1.53)  3.34   (1.53) 
 Noise-present  2.89   (1.13)  2.66   (1.18)  2.76   (1.15) 
 Total  2.93   (1.30)     3.19   (1.46)  3.06   (1.39) 
MinDiff        
 Noise-absent  3.15   (1.35)  3.79   (1.38)  3.47   (1.39) 
 Noise-present  3.09   (1.02)  2.79   (1.04)  2.92   (1.03) 
 Total  3.12   (1.20)  3.29   (1.32)  3.21   (1.26) 
MaxOwn        
 Noise-absent  5.33   (1.19)  4.79   (1.27)  5.06   (1.25) 
 Noise-present  5.05   (1.02)  5.10   (1.14)  5.08   (1.08) 
 Total  5.20   (1.12)  4.94   (1.21)  5.07   (1.17) 
MaxRel        
 Noise-absent  3.44   (0.86)  3.15   (0.99)  3.29   (0.94) 
 Noise-present  3.50   (0.88)  3.73   (0.75)  3.63   (0.82) 
 Total 

 
 3.47   (0.87)  3.44   (0.92)  3.45   (0.89) 

Note. Standard deviations are presented within parentheses. MaxJoint = tendencies toward enhancing joint 
outcomes; MinDiff = minimizing (absolute) differences between own and others’ outcomes; MaxOther = 
enhancing the others’ outcomes; MaxRel = tendencies toward enhancing relative advantage over others’ 
outcomes; MaxOwn = enhancing own outcomes. 

  
 Do the participants reciprocate others’ reputations?  In the introduction we suggested 
that one important mechanism that may undermine indirect reciprocity is people’s 
tendency to reciprocate others behavior and, more importantly, their reputations. To test 
this, we analyzed whether participants were indeed reciprocating the reputations of 
others in their community. By computing a so-called linear conditional-behavior profile 
(LCBP; for more information on similar procedures, see Fischbacher, Gächter, & Fehr, 
2001; Kurzban & Houser, 2005) for each participant in the reputation-present community, 
we could classify participants as either generous, reciprocal, or stingy. We defined 
participants’ LCBP as the outcome of a regression of their decisions on the reputation 
                                                             
28 

We also found a marginal effect of community on MaxOther within the noise-present environment, F (1, 134) = 
2,76, p = .09, indicating that reputation exerted a negative effect on the attribution of  the goal MaxOther (i.e., 
maximization of others’ outcomes) to others. 
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score of the other that they observed immediately before making a decision. As can be 
seen in Table 4.2, the majority of the participants (i.e., 60 percent) behaved in a reciprocal 
manner. Thus, as expected, people not only have a strong tendency to reciprocate others’ 
behavior but also the reputations of others.  

Table 4.2: Frequencies of generous, reciprocal and stingy individuals in noise-absent and noise-
present conditions (Study 4.1)            

  Linear Conditional-Behavior Profile (LCBP) 
 

  Generous 
 

 Reciprocal  Stingy           Unclassified  

Noise-absent  8   (19 %)  28  (67 %)  3  (7 %)  3  (7 %)  
Noise-present  11  (26 %)  22  (52 %)  7  (17 %)  2  (5 %)  
Total  19  (22 %) 

 
 50  (60 %)  10  (12 %)  5  (6 %)  

Note. Percentages are presented within parentheses 

 
 To summarize: Study 4.1 provided strong support for our hypotheses that the 
effectiveness of indirect reciprocity is undermined by noise. Reputation exerted positive 
effects for cooperation, impressions of benign intent, and judgments of other-regarding 
tendencies (i.e., pursuing cooperation and equality) when noise was absent. However, 
under conditions of noise, positive effects for reputation were less pronounced – in most 
cases, virtually absent – for cooperation, impressions of benign intent, and judgments of 
other-regarding and self-regarding interaction goals. We also found support for our idea 
that the majority of the participants (i.e., 60 percent) would have the tendency to behave 
reciprocally towards the reputation of others. This finding suggests that this reciprocal 
tendency may contribute to the success of indirect reciprocity but, at the same time, may 
be an important factor for its failure in noisy environments (e.g., as negative reputations 
are also being reciprocated). 

Study 4.2   

If indirect reciprocity is not effective at coping with negative noise, then the obvious 
question is:  what “strategy” is effective?  In particular, what type of social environment is 
needed so that individuals cope with noise in more effective manner? Could it be that 
adding some generosity to indirect reciprocity (i.e., indirect generosity) may form a buffer 
against negative effects of noise within communities? Prior research on dyadic interaction 
has demonstrated that if one partner unilaterally adopts a generous strategy (i.e., 
behaving slightly more cooperatively than the partner did), negative effects of noise may 
be overcome (see Chapter 2 findings; Van Lange et al., 2002; for supporting theoretical 
models, see Bendor et al., 1991; Kollock, 1993; Molander, 1985).  Recently, it was argued 
that generosity – rather than reciprocity – helps to maintain an atmosphere of trust and 
benign intent, which effectively serves as a psychological buffer in coping with incidents of 
noise in the future (see Chapter 2).  Conversely, reciprocity suffers from noise in that 
incidents of noise undermine trust and impressions of benign intent, which are assumed 
to be essential in coping with incidents of noise in the future.   
 Likewise, we suggest that there are benefits to indirect generosity over indirect 
reciprocity.  That is, behaving slightly more cooperatively towards someone else than his 



72  Chapter 4 
 
or her reputation would warrant (indirect generosity) might be a powerful mechanism for 
maintaining or improving a positive atmosphere of trust in communities, which may serve 
as a buffer for incidents of trust.  Specifically, in communities characterized by trust – 
rather than distrust – people are less likely to “perceive” an incident of negative noise as 
intentional (cf. Chapter 2; Van Lange et al., 2002). Thus, the mechanisms that we 
considered  important for understanding the effects of noise for indirect reciprocity within 
communities, namely people’s natural tendency to reciprocate and the facilitating role of 
a trusting atmosphere for the development of cooperation (see introduction to Study 4.1), 
can also provide insight into how the detrimental effects noise may be reduced in an 
effective manner. 

Table 4.3: A framework for understanding participants’ reactions and perceptions of their 
community 

   Reciprocal 
Community 

Moderately  
Generous  
Community 
 

Strongly Generous 
Community 

Orientation of 
community 

 Equality Other-regarding Other-regarding 

Predominant goal 
within community 
 

 MinDiff (MaxOther, MaxJoint)  
 / MinDiff 

MaxOther / MaxJoint 

Noise-free situations: 
 

   

Level of cooperation  Very high Very high High 
Trust  High Very high Very high 
Perceived goals  MinDiff / MaxJoint MinDiff / MaxJoint MaxOther / MaxJoint 
Morality  judgments  Strong / Moral Mod Strong / Moral Weak / Moral 

 
Noisy situations: 
 

    

Level of cooperation  Low Very high High 
Trust  Low High High 
Perceived goals  MaxOwn / MaxRel MinDiff / MaxJoint MaxOther / MaxJoint 
Morality judgments 
 

 Mod. Strong / Immoral Mod. Strong / Moral Mod. Strong / Moral 

Note:  “Mod. Strong” stands for “Moderately Strong”   

 
To better understand the benefits of indirect generosity over indirect reciprocity, we 
advance a framework (see Table 4.3) which suggests that communities may be 
conceptualized in terms of the interaction goals (as used in Study 4.1). An indirect 
reciprocity environment is characterized by the equality (MinDiff ) interaction goal (i.e., 
strictly reciprocating others’ reputations), whereas an indirect generosity environment is 
characterized by the combination of equality (MinDiff) and other-regarding interaction 
goals (MaxJoint, MaxOther) (i.e., responding towards others reputations in more generous 
manner).  In a similar vein, some communities may be characterized as more self-
regarding in which individuals are likely to adhere to strict social bookkeeping, whereas 
other communities are more other-regarding in which gestures of good will dominate and 
others are more likely to be given the “benefit of the doubt” (which is also suggested by 
conceptual distinctions such as relaxed versus restrictive accounting systems; Kollock, 
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1993; exchange versus communal relationships; Clark & Mills, 1979, 1993; calculus-based 
trust versus relational trust; Kramer, 1999; Lewicki et al., 2006; Rousseau et al., 1998). 
 In Study 4.2 we sought to extend and complement Study 4.1 in three important 
respects. The first extension concerns the goals of the studies, in that Study 4.2 tested a 
new set of hypotheses.  In particular, in Study 4.2, we tested the hypothesis that in 
communities in which high generalized trust is maintained, negative effects of noise on 
reputation-based cooperation may be effectively reduced . More specifically, as in Study 
4.1, we predicted that noise would undermine cooperation and two types of trust 
(Hypotheses 1a through 1c), but that these effects will be more pronounced for an 
indirect reciprocity community (characterized by the pursuit of equality; MinDiff)  than for 
an indirect generosity community (characterized by a combination of equality and other-
regarding goals; MinDiff / MaxJoint / MaxOther) (Hypotheses 2a through 2c). 
 And as we assume that generosity promotes an atmosphere of trust that is so 
important for coping with noise, it is plausible that the more generous individuals are 
within a community the weaker the effects of noise. Therefore, in a more exploratory 
vein, we compared the reciprocal community with two generous communities, namely a 
‘moderately’ and a ‘strongly’ generous community, thereby anticipating that detrimental 
effects of noise on cooperation and trust will be greater for the reciprocal than the two 
generous communities, and that there perhaps even may be a linear effect (i.e., the 
effects of noise decrease when the amount of generosity increases). 
 To be able to vary the atmosphere of trust for the three communities, Study 4.2 
differed from Study 4.1 in the use of “real others” versus “preprogrammed strategies.”  
That is, while in Study 4.1 all the interactions were real (i.e., participants were really 
interacting with each other thereby affecting each others outcomes), in Study 4.2 all the 
others were so-called “bots” 29 , i.e., pre-programmed computer opponents (while 
participants were led to believe that they were really interacting with other participants in 
the lab). By programming the behavior of these bots, we were able to manipulate degree 
of other-regardingness, and hence the atmosphere of trust and benign intent within the 
communities, which is so important for how people deal with noise. 
 A second extension involves the measurement of trust-relevant judgments. While in 
our first study we used 10 personality items to assess generic impressions as a proxy for 
trust in the community, in Study 4.2 we also examined how participants judged their 
community in terms of morality and strength – two fundamental dimensions that are 
argued to underlie how people form impressions of others (e.g., see Fiske, Cuddy, Glick, & Xu, 
2002; Judd, James-Hawkins, Yzerbyt, & Kashima, 2005; Liebrand et al., 1986). We were 
particularly interested in morality judgments as several authors have linked reputation-
based cooperation to morality and the emergence of social norms (e.g., Alexander, 1987; 
Bendor & Swistak, 2001; Nowak & Sigmund, 2005) and prior research in the field of direct 
reciprocity revealed that individuals that are perceived as moral, elicit more cooperation 
than individuals that are perceived as immoral (e.g., Van Lange & Kuhlman, 1994; De Bruin 
& Van Lange, 2000). Reasoning from this research, we suggest that more other-regarding 
communities will be perceived as more moral, and therefore will elicit more cooperation. 
Moreover, such impressions of morality (i.e., doing the “right” thing) may serve as a buffer 
                                                             
29 

The term “bot” (short for robot) is derived from computer games in which pre-programmed opponents (or 
fellow-combatants) are used to simulate actual human behavior. 
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to incidents of noise. Further, for exploratory purposes, we included judgments of 
strength to see whether there is a relationship between generosity of the community and 
perceived strength. 
 The third extension concerns the paradigm used to study cooperation.  In Study 4.2 we 
used a new paradigm that has a number of advantages over the “coin paradigm” that we 
used in Study 4.1. By using our “parcel delivery paradigm” (see Chapter 2 and 3), in which 
participants (and bots) delivered valuable parcels for each other throughout a virtual city 
(rather than exchanging coins, see Study 4.1), we sought to improve “mundane realism” in 
three ways. First, the task involves unintended errors due to noise incidents (i.e., the 
scooter that was used for the delivery could have engine problems). Second, in this 
approach, participants have to make an effort to enact cooperative behavior (i.e., 
navigating through an unknown city); and third, due to the nature of the task (i.e., delivery 
of parcels) the behavior of the participants should reveal some variability (for a more 
detailed discussion of this issue, see discussion section of Chapter 2). 

Method 

Procedure and experimental design. One hundred and nineteen undergraduates of the VU 
University at Amsterdam (48 men, 71 women) with a mean age of 21 years took part in 
the present research. Each participant was paid 5 euros in exchange for participation. 
Eight to 15 participants attended each research session. On arrival, each participant was 
greeted and individually escorted to one of 15 cubicles, which prevented participants from 
communicating with each other – all participants were anonymous to each other for the 
entire experiment. The entire experiment was computerized. The experimental design 
was a 3 (community: reciprocal, moderately generous, or strongly generous) × 2 (noise: 
absent or present) × 3 (blocks of four rounds), with the latter variable being a within-
participant variable. The primary dependent variable was level of cooperation. 
 The interaction task. The instructions for the participants were very similar to those of 
Study 4.1, but, as noted earlier, we used a different task in Study 4.2: the parcel delivery 
task (which was designed to capture some mundane realism; see Chapter 2). Each round 
of this task consisted of two parts (A and B)30. In part A, the participant was the sender of 
the parcel and the other (i.e, the bot) was the deliverer, whereas in part B the participant 
was the deliverer and the other the sender.  In their roles of sender, participants were 
shown a “waiting” screen displaying the elapsed time, the outcomes for the other, and the 
own costs. In their roles of deliverer, participants could navigate through a virtual city by 
clicking on one of four red arrows around a blue ball to take the parcel to its location of 
delivery, which was indicated by a yellow flag. 
                                                             
30 

Each interaction involved a so-called “single-trial sequential social dilemma” in which the partner always acted 
first. We deliberately chose to do so for two reasons. First, strategies differ in terms of the trade-off between the 
degree of “other-regardingness” and the degree of  “exploitability” (the degree to which a strategy is vulnerable 
to being exploited by an interaction partner (cf., Axelrod & Dion, 1988). By choosing a sequential setup we 
wanted to emphasize this trade-off: On the one hand, the partner actually communicates a “leap of faith” by 
placing the outcome of every trial in the hands of the participant. On the other hand, participants are motivated 
to maximize their own gains by exploiting the partner, at least to some extent, in every trial.  A second reason for 
choosing a sequential task is that many or most everyday social interactions tend to be sequential in nature – in 
fact, one may go as far as to claim that it exceptionally rare that people are forced to make simultaneous 
decisions. Further, some previous work (e.g., Insko et al., 1998) revealed no differences for cooperation levels 
among dyads between sequential and simultaneous social dilemma tasks. 



How Cooperation within “Noisy” Communities Can Evolve    75 

 
 

 Both parts of a round lasted no longer than 25 seconds. The level of cooperation was 
measured by the amount of time in which the participants delivered the parcel. Deliverers 
were paid per time unit: every second they were busy delivering, they earned € 0.60. So, it 
was in their direct self-interest to stay “on the road” as long as possible (like a taxi driver). 
For the senders of the parcel the delivery was costly, they lost € 1.40 per second. It was in 
the interest of the sender that the parcel was delivered as quickly as possible. Maximum 
cooperation would be to deliver the parcel in 5 seconds. The participant would then earn 
€ 3.00 (5 × € 0.60) and the sender would lose € 7.00 (5 × € 1.40) of his or her 35-euro 
budget. Minimum cooperation would be to not deliver the parcel, or to deliver it in exactly 
25 seconds. This would result in an outcome of € 15.00 (25 × € 0.60) for the deliverer and 
an outcome of € 0.00 (€ 35.00 minus 25 × € 1.40) for the sender. In the end of every 
round, the earnings of part A and B were summed to obtain the total outcomes. 
 As part of the instruction procedure, participants engaged in two practice rounds. In 
the second practice round their ‘maximum delivery speed’ was measured. This measure 
enabled us to control for individual differences in task performance later on in the 
analysis. The outcomes in the task were presented in European currency. As in Study 4.1 
(see also Tazelaar et al., 2004; Van Lange & Visser, 1999), we informed participants that 
the amount of  money was hypothetical but that by earning more money they would 
increase their chances of winning a 15-euro gift certificate (i.e., a certificate for buying 
gifts at major stores in the Netherlands). 
 Reputation building within the community. As in Study 4.1, participants had the 
possibility of viewing the reputation score of their interaction partner before each round. 
While in Study 4.1 the reputation score was the average of the number of coins given in all 
prior rounds, in Study 4.2 we operationalized the reputation score of the participants (and 
the bots) as the average delivery time over three prior consecutive rounds. We chose to 
do so because in this manner participants were able to affect their reputation – and to 
restore it somewhat when in need of improvement.  Moreover, we reasoned that recent 
behaviors have a disproportionally large influence on someone’s reputation. The 
reputation score of every new other was revealed on the computer screen (e.g., “the last 
three rounds, person <<number of round>> has delivered the parcels on average in 6.33 
seconds’). Obviously, before the first round no score could be displayed. Regarding the 
second and third round, the scores were calculated over the first round and the first two 
rounds, respectively. As in Study 4.1, participants received an update about their own 
reputation at the end of each round (e.g., “the last three rounds, you have delivered the 
parcel on average in 9.17 seconds’).  
 Manipulation of the atmosphere within the community.  For all communities, the bots 
were programmed to start delivering the parcel in 16 seconds, a moderately cooperative 
move. In subsequent rounds, the bots in the indirect reciprocity community were 
programmed to deliver the parcel in the same number of seconds as the current 
reputation of the participant (thereby indirectly reciprocating the participant’s behavior in 
previous rounds). In the moderately generous community, the bots were programmed to 
deliver the parcel three seconds faster than the reputation score of the participant 
(thereby giving the participant the benefit of the doubt to some degree). In the very 
generous community, the bots were programmed to deliver the parcel six seconds faster 
than the reputation of the participant (thereby strongly giving the participant the benefit 
of the doubt). Because we assumed that participants assume other’s behavior – delivery 
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times – to be somewhat variable over time (rather than following a computer-like 
precision in responding to the participant’s previous delivery time), we programmed 
partners by randomly adding zero seconds, adding one second, or subtracting one second 
every round (except for the first round). 
 Noise within the communities. As in Study 4.1, participants were informed about the 
possible occurrence of noise during the experiment, prior to making choices in the social 
dilemma task. While in Study 4.1, the computer subtracted coins of the number of coins a 
participant intended to give, in Study 4.2 we could use a more vivid operationalization of 
noise: We explained that the scooter, used to deliver the parcels, sometimes could have 
starting problems, which would slow down the delivery 31 . We explained to the 
participants that this problem could happen to both them and their interaction partners. 
In the noise conditions, noise was introduced at rounds 2, 6, and 10 for the participant and 
at rounds 4, 8, and 12 for one of the partners. In case of noise on the participant side, they 
were unable to move the blue ball for seven seconds. In case of noise on the side of one of 
the partners, seven seconds were added to their delivery time for that specific round (also 
see Chapter 2). 
 Perceived atmosphere of trust within the community. As in Study 4.1, participants 
proceeded with a questionnaire assessing participants’ perceptions of atmosphere of trust 
and benign intent – measured by the interaction goals (cf., Kelley & Thibaut, 1978). Again 
the scales showed good internal reliability: Max Joint; α = .93, Min Diff; α = .74, Max 
Other; α = .79, Max Rel; α = .89, Max Own; α = .69. Next, we measured participants’ 
judgments of the morality and strength of most others in their community. Items of the 
perceived morality scale were “How… honest /dishonest, just/unjust, moral/immoral …do 
you think most others are?” (three items, Cronbach’s α =.92) and items of the perceived 
strength scale were “How… weak/strong, soft/firm …do you think most others are?”  (two 
items, Cronbach’s α =.56). Participants could indicate their judgments on seven-point 
scales. 

Results 

We analyzed all dependent variables in a 3 (community: reciprocal, moderately generous, 
or very generous) × 2 (noise: absent or present) analysis of variance. We also examined 
the development of levels of cooperation over time (using three blocks of four rounds). 
For level of cooperation only, we included the performance of the participants on the 
second practice trial as a covariate in the analysis32.  That is, as in previous research 
(Chapter 2), we sought to correct for possible individual differences in performance on the 
social dilemma task (i.e., recall that, unlike the first practice trial, we assessed participants’ 
maximum speed in the second practice trial). To test whether the beneficial effects of 
indirect generosity are specifically more pronounced for the noise-present condition, we 
computed a contrast that compared the reciprocal community with the two generosity 
communities (i.e., reciprocity-generosity contrast). To find support for Hypotheses 2a and 
2b, the interaction between this contrast and noise should be significant. Also, we should 
                                                             
31 

This operationalization of noise was a variation on Chapter 2 in which noise was operationalized by road blocks 
that appeared on the intersections of the city map. 
32

 There were no between-conditions differences regarding the covariate, and the uncorrected means were 
therefore quite similar to the estimated marginal means; the latter are reported. 
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find significant effects for the contrast within the indirect reciprocity community, but no 
effects for the two generous communities. As we will demonstrate below, we found 
support for this pattern for cooperation, two types of perceived transformations (i.e., 
MaxJoint, MinDiff), and perceived morality. Relevant means are displayed in Table 4.4. 
 Does noise undermine reputation-based cooperation? The analysis revealed no main 
effect for noise for intended33 cooperation, F <1, ns. This finding is perhaps not surprising 
as we also expect opposing interaction effects (with noise) for the indirect reciprocity 
community versus the two indirect generosity communities. Indeed, we found a 
significant interaction effect for noise and community, F(2, 112) = 3.37, p < .05, and a 
marginally significant effect for the reciprocity-generosity contrast and noise, F(1, 112) = 
3.26, p = .07. Simple main effect analysis revealed detrimental effects for noise within the 
reciprocal community, F (1, 112) = 3.93, p = .05, indicating that within the reciprocal 
community, cooperation was greater when noise was absent than when noise was 
present. The analysis yielded no such effects for the noise within the moderately generous 
community, F =2.48, ns, or the strongly generous community, F = 1.34, ns, These results 
provide good support for Hypothesis 2a.  

Does noise undermine the building of trust? Recall that we used two measures to 
assess the atmosphere of trust. First, regarding judgments of morality, the analysis yielded 
significant a main effect for noise, F(1, 113) = 8.07, p < .01. Moreover, the analysis 
revealed significant interaction effects (albeit one marginally) for community and noise, 
F(2, 113) = 2.66, p = .07, and for the reciprocity-generosity contrast and noise, F(1, 112) = 
5.32, p < .05. As predicted, simple main effect analysis revealed that noise exerted 
detrimental effects within the  reciprocal community, F (1, 113) = 11.91, p < .01, but no 
effects within the moderately generous community and the strongly generous community, 
both F’s < 1, ns (see Table 4.4 for the means). Regarding, perceived strength we found 
neither a main effect for noise, F(1, 113) = 1.80, ns, nor interaction effects for community 
and noise, or for the reciprocity-generosity contrast and noise, both F’s < 1, ns. 

Second, the analysis revealed main effects for noise for both other-regarding 
goals, MaxJoint and MaxOther (F’s (1, 113) = 15.15, and 8.64, p < .001 and p <.01, 
respectively), the equality goal, MinDiff (F(1, 113) = 7.47, p < .01) and both self-regarding 
goals (F’s (1, 113) = 13.55 and 8.90, p <.001 and p <.01, for MaxRel and MaxOwn, 
respectively). More importantly, for the goals that were most relevant to our hypotheses 
(MinDiff and Max Joint), the analysis revealed interaction effects for community and noise 
(F’s (2, 113) = 2.73 and 7.96, p =.07 and p < .01) and for the reciprocity-generosity contrast 
and noise (F’s (1, 113) = 5.39 and 14.30, p <.05 and p = .01) for Min Diff and Max Joint, 
respectively.  
 For MinDiff, simple main effect analysis revealed a significant effect for noise within 
the reciprocal community, F(1, 113) = 11.92, p < .01, but no effects within the moderately 
generous community or the strongly generous community, both F’s <1, ns. Similarly, for 
MaxJoint, simple main effect analysis revealed effects for noise within the reciprocal 
community, F(1, 113) = 28.12, p < .001, but no effects within moderately generous 
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 As in previous research (Chapter 2; Van Lange et al., 2002), we excluded the extra seconds due to negative 
noise in the noise rounds to obtain a measure of intended cooperation. Also, we analyzed the time (in seconds) 
that remained after the parcel was delivered, such that a higher score indicated a greater level of intended 
cooperation. 
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community, F < 1, ns, or the strongly generous community, F(1, 113) = 2.56, ns. These 
findings provided partial support (only for MinDiff and MaxJoint) for Hypothesis 2b.  

Table 4.4: Means (and standard deviations) for intended cooperation, interaction goals, perceived 
morality and perceived strength as a function of community and noise (Study 4.2) 

 Community 
 

 Indirect 
Reciprocity 
 

 Indirect Gen. 
(Mild) 

 Indirect Gen. 
(Strong)  

 Total 

Dependent variables / noise 
 

          

Intended cooperation            
Noise-absent 13.61 (4.35)  13.31 (5.82)  16.05 (3.42)  14.32 (4.72) 
Noise-present 10.97 (4.72)  15.40 (3.15)   14.52 (4.13)  13.67 (4.41) 
Total 12.32 (4.67)  14.35  (4.74)  15.28 (4.09)  14.00 (4.56) 

MaxOther            
Noise-absent 3.15  (1.07)  4.02  (1.26)  4.08  (1.00)  3.75 (1.18) 
Noise-present 2.60  (1.13)  3.32  (1.21)  3.50  (1.13)   3.15 (1.20) 
Total 2.88  (1.12)  3.67  (1.27)  3.79 (1.09)   3.45 (1.22) 

MaxJoint            
Noise-absent 5.10  (1.34)  4.67  (1.38)  5.27  (1.35)   5.01 (1.36) 
Noise-present 2.86  (1.29)  4.75  (1.12)  4.60  (1.42)   4.09  1.52) 
Total 4.01  (1.72)  4.71  (1.24)  4.93  (1.41)   4.55 (1.51) 

MinDiff            
Noise-absent 4.68  (1.09)  4.60  (1.18)  4.78  (1.27)   4.69 (1.17) 
Noise-present 3.39  (.93)  4.30  (1.10)  4.62  (1.39)   4.11 (1.26) 
Total 4.05  (1.20)  4.45  (1.14)  4.70  (1.32)   4.40 (1.24) 

MaxOwn            
Noise-absent 3.87  (1.31)  3.83  (1.16)  3.27  (0.95)   3.66  (1.16) 
Noise-present 5.00  (1.01)  4.10  (1.34)  3.78  (1.18)   4.28 (1.27) 
Total 4.42  (1.29)  3.97  (1.24)  3.52  (1.09)   3.97 (1.26) 

MaxRel            
Noise-absent 2.43  (1.24)  2.38  (0.91)  1.78  (0.77)   2.20 (1.02) 
Noise-present 3.51  (0.92)  2.70  (0.91)  2.30  (0.83)   2.82 (1.01) 
Total 2.96  (1.21)  2.54  (0.91)  2.04  (0.83)   2.51 (1.06) 

Perceived morality            
Noise-absent 5.07  (1.38)  4.78  (1.07)  5.13  (1.37)   4.99 (1.27) 
Noise-present 3.74  (1.23)  4.52  (1.13)  4.85  (0.98)   4.38 (1.19) 
Total 4.42  (1.45)  4.65  (1.10)  4.99  (1.19)   4.69 (1.27) 

Perceived strength            
Noise-absent 4.05  (0.64)  3.92  (0.76)  3.88  (0.60)   3.95 (0.66) 
Noise-present 4.42  (0.81)  4.05  (0.83)  3.97  (1.05)   4.14  (0.91) 
Total 
 

4.23 (0.74)  3.98  (0.79)  3.93  (0.85)   4.04 (0.80) 

Note. Means of level of cooperation are the seconds that remained after the parcel was delivered: the more time 
remained, the greater levels of cooperation. Also, these scores are corrected for negative noise, thereby 
representing cooperation as intended by the participant. Standard deviations are presented within parentheses. 

 
  Main effects of the contrast. It is also noteworthy that we found significant main 
effects for the reciprocity-generosity contrast for intended cooperation, F(1, 112) = 8.05, p 
< .01, the other-regarding goals, MaxJoint and MaxOther, F’s (1, 113) = 10.66, 14.87,  p < 
.01 and p < .001, for the equality goal MinDiff, F (1, 113) = 5.56, p <.05, as well as for the 
self-regarding goals, MaxRel and MaxOwn, F’s (1, 113) = 13.61 and 9.08, both p’s <.01. 
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With respect to judgments of morality and strength we found marginally significant effects 
for the contrast, F’s (1, 113) =  3.18 and 3,27, p = .08 and p = .07, respectively34.  These 
results indicate that, across the two noise conditions, the two generous communities 
(versus the indirect reciprocity community) elicited greater cooperation and were 
perceived to a greater extent in terms of altruistic, cooperative, and egalitarian interaction 
goals and to a lesser extent in terms of competitiveness and individualistic interaction 
goals.  
 In an exploratory manner, we analyzed whether the effects of noise on cooperation 
became smaller when the level of generosity increased. A 3 (community) by 2 (noise, 
present vs. absent) analysis of variance, with polynomial contrasts for community, 
revealed main effects for this linear contrast for intended cooperation, F(1, 112) = 8.75,  
p<.01

35
. indicating that, across noise conditions, an increase of the atmosphere of trust 

within a community (due to greater generosity) resulted in greater cooperation levels. 
Surprisingly, the analysis revealed no interaction effect of noise and the linear community 
contrast, F<1, ns, but did, however, reveal a significant interaction effect of noise with the 
quadratic contrast, F(1, 112) = 6.43, p<05. Closer inspection of the means (see Table 4.4), 
reveals that the detrimental effects of noise are about equally small for the moderately 
versus strongly generous communities.   Thus, the stronger version of generosity did not 
outperform the milder version of generosity in their ability to cope with noise – and they 
both do about they equally well in outperforming indirect reciprocity.  
 Do the participants reciprocate others’ reputations?  Using the same LCBP procedure 
as in Study 4.1, we again examined the extent to which participants were reciprocating the 
reputation of their interaction partners. This analysis revealed that 74 participants (62.2 
percent) could be classified as pure reciprocators, 7 participants as generous reciprocators 
(6.7 percent), and 1 participant as a stingy reciprocator (0.8 percent). The remaining 37 
participants (31.1 percent) could not be classified according to our procedure, indicating 
that their behavior was not contingent on the behavior of others (e.g., unconditional 
cooperators or unconditional noncooperators). Overall, we can conclude that 82 
participants (68.9 percent) displayed reciprocal tendencies. 
 To summarize: Study 4.2 provides strong evidence in support of the hypothesis that 
indirect generosity helps overcome the detrimental effects of noise. Specifically, our 
findings revealed greater cooperation (support for Hypothesis) and participants perceived 
others to be more moral in the indirect generosity communities than in the indirect 
reciprocity community (support for Hypothesis 1b). Also, participants were more inclined 
to attribute other-regarding transformations (and weaker attribution of self-regarding 
transformations), in the indirect generosity communities than the indirect reciprocity 
                                                             
34

 With respect to community, we found significant main effects for all dependent variables (F's ranging from 
3.23 through 9.62, all p's at least <.05), except for perceived strength, F(2, 113) = 1.69, ns. The effect for 
perceived morality was marginally significant, F(2, 113) = 2.40, p=.096. 
35 

We also found main effects for the linear contrast for morality judgments, F(1, 113) = 4.75, p<.05, , MaxOther, 
F(1, 113) = 12.82,  p<.01,, MaxJoint, F(1, 113) = 10.27,  p<.01, MinDiff, F(1, 113) = 6.34, p<.05, MaxRel, F(1, 113) = 
19.20,  p<.001, and MaxOwn, F(1, 113) =11.93, ,  p<.01. Judgments of strength yielded a marginally significant 
main effect for the linear contrast, F(1, 113) = 2.99, p = .09. Moreover, the analysis revealed significant 
interaction effects  (albeit some marginally) for noise and the linear community contrast for morality judgments, 
F(113, 1) = 3.70, p= 0,06, and the two interaction goals that were most relevant, namely MaxJoint, F(113, 1) = 
6.91 p <.05and MinDiff, F(113, 1) = 4.55, p <.05, indicating that the detrimental effects of noise on perceptions of 
morality and the cooperative and egalitarian interaction goal decreased as the community was more generous.  
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community (support for Hypothesis 1c). Moreover, we found that indirect generosity 
elicited particularly greater levels of cooperation than indirect reciprocity when the social 
environment was noisy (support for Hypothesis 2a). Also, interaction partners in the 
indirect generosity conditions were perceived to be more concerned with pursuing 
equality and maximizing joint outcomes than the interaction partners in the indirect 
reciprocity community, particularly when the environment was noisy (partial support for 
Hypothesis 2b; for MinDiff and Maxjoint only). Finally, when the environment was noisy, 
interaction partners in the indirect generosity conditions were perceived to be more moral 
than the interaction partners in the indirect reciprocity community, while we found no 
such effects for perceived strength (support for Hypothesis 2c).  

Discussion 

In the past decade, the theory of indirect reciprocity has exerted an enormous influence 
on theory and research about cooperation.  Extending earlier theorizing, the theory of 
indirect reciprocity, with reputation as key mechanism, provides a relatively unique and 
powerful evolution-based explanation for why people are willing to cooperate with 
strangers.  Moreover, several studies from different laboratories, often conducted by 
scientists from different disciplines, provide converging evidence in support of the notion 
of indirect reciprocity, with reputation as an important motivating force underlying 
cooperation among strangers (e.g., Bolton et al., 2005; Milinski et al., 2002; Seinen & 
Schram, 2006; Wedekind & Milinski, 2000).  
 The present research makes a substantial contribution to this rapidly growing 
literature, in that, first, the functional value of indirect reciprocity may well be constrained 
to noise-free environments that have been studied so far in simulations and empirical 
studies.  Specifically, Study 4.1 revealed good evidence in support of the hypothesis that 
the opportunities for reputation maintenance and building promote cooperation, but only 
in noise-free social dilemmas.  Indeed, when social dilemmas are challenged by negative 
noise, opportunities of reputation maintenance and building no longer promote 
cooperation among strangers.  Informed by this “negative” finding observed in Study 4.1, 
we designed Study 4.2 in an attempt to provide “constructive” solutions by comparing the 
relative ability of indirect reciprocity versus indirect forms of generosity to sustain 
cooperation even in the face of negative noise.  The major contribution of Study 4.2 is the 
finding that indirect forms of generosity tend to outperform indirect forms of reciprocity 
in their ability to cope with noise in social dilemmas with strangers.  Moreover, we 
observed that indirect generosity suffered less than indirect reciprocity from declines in 
trust – attributions of benign intent and other-regarding interaction goals – that is 
assumed to be an essential ingredient in the development and maintenance of 
cooperation among strangers.  In the following, we discuss the several specific 
explanations for this original set of findings, and discuss to broader implications. 
 In light of the impact of indirect reciprocity theory, we begin with the addressing the 
obvious question:  Why is indirect reciprocity, with reputation as the key mechanism, so 
ineffective in coping with noise?  First, both studies demonstrate that most participants 
exhibited a strong tendency to reciprocate others’ reputations, at least to some extent – 
some slightly generous or stingy.  This tendency to reciprocity may be a virtue in 
(unrealistic) noise-free situations in that third-parties indirectly reward cooperators and 
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indirectly punish, or at least do not reward, non-cooperators, thereby promoting a social 
environment that is both clear and fair --  and one in which cooperation and trust can 
fruitfully evolve. But Study 4.1 shows that within “noisy” communities, the reciprocity 
mechanism turns into a vice, because due to noise one’s reputation may become too 
negative and is consequently reciprocated by others in the environment. This process 
does not operate in a “vacuum” and may in fact induce a chain reaction among individuals 
in a community, thereby over time eliciting strong patterns of negative reciprocity and low 
levels of trust.  
 Further, Study 4.2 demonstrates that giving others “the benefit of the doubt”, even 
when their reputation is bad, may promote cooperation more than responding in a tit-for-
tat like manner to reputations.  Indirect generosity may sustain or promote trust, which in 
turn may serve as a buffer for dealing with repeated incidents of negative noise – and thus 
helps to sustain or promote cooperation in the face of noise.  In contrast, indirect 
reciprocity is less likely to sustain trust, and hence, negative noise is more likely to bring 
the community down in a process of a generalized echo effect – where people are prone 
to reciprocate noncooperative reputations.  Our results support this argument as 
participants’ impressions of intent – as expressed in the perceived other-regarding 
transformations (i.e., cooperation and equalizing) – as well as their morality judgments 
suffer from negative noise in the indirect reciprocity community but not in the two 
indirect generosity communities.  In fact, one can go so far as to claim that people’s 
tendency to reciprocate is functional as long as the community is fairly generous, because 
it takes one (of two) partners to act in a generous manner to bring about stable patterns 
of cooperation.  Thus, the present findings can be understood in terms of two 
complementary explanations, including (a) the notion that incidents of negative noise call 
for trust, which is more effectively communicated (maintained and promoted) by a 
generous community than by a reciprocal community, and (b) the notion that most people 
tend to exhibit a strong tendency toward reciprocity – indeed, studies revealed that a 
majority behaved in a manner consistent with (reputation-based) reciprocity.   
 From a general theoretical perspective (and in light of the above explanations), it is 
interesting that the present results for reputation-based cooperation within communities 
are very similar to findings in previous studies on exchange-based cooperation within 
dyads (Chapter 2 findings; Van Lange et al., 2002). Apparently, the communication of trust 
and giving the benefit of the doubt is not only a buffer against noise within dyads, but also 
within a larger community of near-strangers in which cooperation is based on reputations.  
In both cases, reciprocal tendencies play a central role for how noise undermines 
cooperation and how it can be restored by adopting a warm, generous stance towards 
others behavior and reputations.  Also, the present findings of Study 4.2 suggested that 
moderate and strong levels of generosity appear about equally effective at coping with 
noise.  This adds generality to the idea that generosity helps to cope with noise.  So, 
although it is not clear what the optimal level of generosity would be, it seems more 
essential that we behave in a generous manner.  It is interesting to note that both 
generous communities behaved generously in each interaction – they were consistently 
generous.  Interestingly, recent research by Weber and Murnighan (2008) has revealed 
evidence in support of the effectiveness of “consistent contributors” in promoting 
cooperation in groups.  That is, these authors found that individuals who always 
contribute, regardless of others’ choices, may change other group members’ perceptions 
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of their social environment (i.e., inducing a cooperative norm), thereby increasing the 
chances of cooperation. The present research further supports this line of reasoning in 
that it suggests that individuals who are adopting a generous stance towards others’ 
reputations may be the “saviors” of their community (i.e., eliciting greater cooperation 
levels) rather than “suckers” (i.e., continuously being exploited) as they may induce a 
generosity norm that helps groups and communities to cope with noise and 
misunderstandings. 
 In a related vein, the present work connects to more sociological approaches that 
examine how behaviors or ideas spread within social environments or communities (e.g., 
social contagion; Burt, 1987). Although social contagion has often been tied to negatively 
valued issues such as substance use or delinquency  (e.g., see Rende, Slomkowski, Lloyd-
Richardson & Niaura, 2005; Rodgers & Rowe, 1993) it is not unlikely that more positive 
behaviors, such as generosity, may also transfer from one individual to another (cf.  
Weber & Murnighan, 2008). Also, as noted earlier, our work relates to the functionality of 
gossip for reputation-based cooperation, in that gossiping can be used to share valuable 
reputation information, but also to control how cooperation is distributed among oneself 
and other community members – for example,  by derogating others or advancing oneself 
as a cooperative partner (cf. Dunbar, 2004; Hardy & Van Vugt, 2006). Moreover, gossip 
may function to intentionally create noise and misunderstanding in ones environment by 
deceiving others within invalid information.  As such,  our work may provide insight in the 
widespread observation that strangers receive more help from others in rural rather 
urban communities (e..g., Hedge & Yousif, 1992); Also, population density appears to be 
one of the most powerful variables accounting for differences between urban and rural 
communities (see Levine, Martinez, Brase, & Sorenson, 1994).  One interpretation, 
supported by the present findings, is that population density is a key factor because 
reputational concerns tend to matter more in communities of moderate density rather 
than high density; also, reputation may be less likely to be communicated in communities 
with high density.  This notion becomes particularly important in contemporary and future 
society not only because of a steady population growth in the world, but also because of a 
strong trend for people to live in cities rather than rural areas36. 

Strengths, Limitations, and Avenues for Future Research   

It is surprising that, despite its truly social and psychological nature, indirect reciprocity 
has received hardly any attention in the social psychological literature37.  Moreover,  there 
is no single study – as far as we know – that has examined  cooperation through 
reputation under realistic circumstances in which human behavior is subjects to 
unintended errors, especially when behavior is less cooperative than intended (i.e., 
negative noise). It is therefore especially appropriate to outline avenues for future 
research, along with some strengths and limitations of the present research.   
 To begin with, we suggest that basic social psychological themes such as prosocial 
behavior and helping (e.g., Penner, Dovidio, Piliavin, & Schroeder, 2005), attribution and 
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To illustrate, according to a recent report of the United Nations (2008), the global proportion of urban 
population almost quadrupled since 1900 (from 13 to 50 percent in 2008), and is expected to rise to 70 percent 
in 2050, with the most notable increases in Asia and Africa. 
37 

While not mentioning indirect reciprocity per se, Anderson & Shirako (2008) do examine the relation between 
behavior and reputation. 
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(generalized) trust (e.g., Simpson, 2007), impression formation and management (e.g., 
Wojciszke, 2005), and stereotyping and person judgment (Fiske et al., 2002) are all 
relevant to understanding the psychology underlying indirect reciprocity.  They may 
provide insight into the workings of reputation from an actor and an observer perspective, 
and as such help in finding the the fundamental pieces to puzzle of human cooperation 
among strangers.  
 As such, the present research may serve a heuristic function for the integration of 
social psychological and evolutionary literatures by identifying the proximate mechanisms 
(e.g., reciprocal tendencies, trust, negativity effects) that may feed the ultimate 
explanations for why people engage in other-regarding tendencies towards strangers. 
Also, the present findings may point to an alternative explanation for why people engage 
in costly, other-regarding behavior, and may therefore contribute to finding the “missing 
pieces” in the evolutionary puzzle of human cooperation (see Figure 4.1). That is, when 
realizing that negative noise is a fact of social life, perhaps even more so for those 
individuals we encounter in single-trial interactions (e.g., strangers) it is important to re-
evaluate existing theories in light of the present findings (and so previous research on 
noise in social dilemmas).  One might speculate that, to overcome detrimental effects of 
negative noise, evolution may have selected for those individuals that tended to combine 
reciprocity with some generosity (e.g., see Chapter 2 findings; Van Lange et al., 2002). The 
current research, however, extends these findings by demonstrating that such a generous 
bias may also have beneficial effects for reputation-based interactions. 
 We also wish to outline specific strengths and limitations of the present research.  One 
strength is that we used two different research methods – the coins paradigm and the 
parcel delivery paradigm. Although this may be somewhat unusual, we were able to 
demonstrate a very clear pattern of results with different measures – one in which choices 
were made simultaneous and one in which choices were made sequentially.  Second, in 
most, if not all, studies examining indirect reciprocity both behavior (cooperation versus 
defection)  and reputation (good versus bad) were treated as if they are ‘black and white’ 
(e.g. Wedekind & Milinski, 2000; for a review see Nowak & Sigmund, 2005), which, 
obviously, does not do justice to the complexity of human interaction: People may often 
display degrees of cooperation (e.g., helping a friend move houses for one hour rather 
than two) and reputations may come in many different shades of grey (e.g. one single 
defection need not to make one a ‘bad’ person). Thus, in the present research, we 
demonstrated that more subtle reactions towards others’ reputations, such as generosity 
(or perhaps stinginess) can be used. 
 One limitation is the present research focused on negative noise (rather than positive 
noise), which was a deliberate choice so as to examine its unique impact (i.e., independent 
of specific combinations with incidents of positive noise) on impressions, judgments, and 
behavior (for similar reasoning, see Chapter 2; Tazelaar et al., 2004; Van Lange et al., 
2002). Although negative noise is arguably more prevalent and more influential in 
everyday life, it seems important to examine the effects of positive noise and neutral 
noise (balanced combinations of positive and negative noise) in future research.  Second, 
although we have provided evidence for some powerful phenomena (such as the use of 
“reciprocity” by the majority, the parallel findings for cooperation, impressions of benign 
intent and perceptions of other-regarding interaction goals), we did not illuminate the 
roots of these phenomena.  For example,  the strong tendency to reciprocate the 
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reputation (and behavior) of others – observed in both studies – is new, but may also be 
meaningfully related to direct reciprocity, and perhaps a manifestation of the fact that 
human behavior, at least in single-trial social dilemma situations, is strongly determined 
by the expectations about others’ behavior (e.g., Komorita & Parks, 1995).  And it is 
possible that tendencies to reciprocity is linked to some of the implicit or unconscious 
mechanisms that might steer us into the direction of contagion, mimicry, and synchrony 
(e.g., Bargh, 2007). 

Concluding Remarks 

The evolutionary puzzle of human cooperation among strangers raises new perspectives, 
issues and questions when we consider the fact from social life that many interpersonal 
situations are challenged by noise.  The present findings build on direct and indirect forms 
of reciprocity, and provide novel evidence for the functional aspects of indirect generosity 
in our dealing with relative strangers.  Indeed, noise undermines the effectiveness of 
indirect reciprocity, while indirect forms of generosity are quite effective in coping cope 
with incidents of negative noise in terms of psychology (such as perception of others’ 
intentions, interaction goals) and actual behavior.  So, why do people behave 
cooperatively – and sometimes even generously -- with strangers?   One important answer 
seems to lie in the idea that a little bit of generosity helps people to overcome unintended 
errors and other sources of misunderstanding.  Indeed, we suspect that communities in 
which it is a subtle but strongly shared norm to approach one another in a somewhat 
generous manner (as our ancestors perhaps did) are most functional in coping with 
conflicts of interests and misunderstandings.  In that sense, it is interesting to note that 
the current society is rapidly developing in a giant “global village” in which people spend 
more and more time interacting digitally with strangers (cf., Bargh & McKenna, 2004).  
Although it has a feel of anonymity, due to advances in communication technology (e.g., 
smartphones with photo cameras and instant internet access) and through social network 
sites (e.g., MySpace. Facebook), it becomes possible that others at the other side of the 
country, or even the globe, can be informed about who is doing what to whom. Naturally, 
people make errors in what they do, how they interpret things, or in what say about one 
themselves or others, thereby putting their own reputation and that of others at risk.  The 
ultimate challenge here too may be to develop and maintain communities that are able to 
use a relaxed accounting system (Kollock, 1993) in which members give one another the 
benefit of the doubt by giving somewhat more than one has received – at least every now 
and then. 


