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1. Research Topic and Literature Review

The dissertation examines how social communication and social network formation maintain
cooperation in social dilemmas, conflicts, in which actions with the highest utility for
individuals leads to the most disadvantageous outcome for the group (e.g. Luce and Raiffa
1957, Rapoport and Chammah 1970, Axelrod 1984). More precisely, previous literature
suggests that reputational information can facilitate cooperation because it provides guidance
for conditional cooperation (Nowak and Sigmund 1998, 2005). The risk of cooperating with
an individual with good reputation is obviously lower than the risk when the partner has bad
reputation, but overall cooperation remains a risky decision (e.g., Ohtsuki et al. 2009). Thus,
reputation is not sufficiently answering the question why individuals would choose risky

cooperation.

If cooperation in a cooperative society is based on rational calculation (cf. Mujdricza 2019), it
has to be incentivised. Social motives, such as the “desire to please others” (Bicchieri 2005 p.
23), for instance, can change the structure of the conflict in a social dilemma (Bicchieri 2005
p. 26), in a way that, the value of social rewards for mutual cooperation exceeds the benefit of
unilateral defection. As a result, cooperation is preferred over defection but only if the other
player cooperates as well (Skyrms 2004), meaning that cooperation remains risky without a
reliable signal of partner’s expected behaviour. This dilemma can be solved, if a reliable
guidance exist that foretells how the other player behaves. Generosity (Fehrler and Przepiorka
2013), postpone gratification (Posner 2000), or trustworthiness can be an indicative signal of
cooperative intentions. Trusting in such reputational information, that coordinates decisions,
is essential to facilitate cooperative behaviour. How a signal receives such meaning, and how
it remains informative, however, is still an open question. Conditions under which signals
acquire meaning - formalized in economics (Spence 1973) and biology (Grafen 1990) - are
empirically tested for the first time in this dissertation. In short, it is not the cost of the signal
that ensure its informativeness, but the differentiated marginal outcome of costs and benefits
of sending signals for players with different intentions (e.g. cooperation vs. defection) (Penn
and Szamado 2020). This means that signal costs and benefits have to be calibrated in a way
that deters potential non-cooperators from using the signal of cooperative intent, while co-
operators should be encouraged to use it.



It is well known, that social sanctions are not just the main drive of cooperation (Bicchieri
2005, Janky 2022), but sanctions also contribute to the establishment of a signalling system
that can reliably signal future behaviour of the potential cooperation partner (Nowak and
Sigmund 1998, 2005), as experiences are shared via public (e.g., buyers evaluate sellers on an
e-commerce platform) or private channels (when opinions are spread through gossip)
(Sommerfeld et al. 2008, Feinberg 2014). This way, sanctions as rewards or punishment could
be applied indirectly. This dissertation confirms previous results, about the role of gossip in

reputation building.

Solving the cooperation problem by assuming a desire for social acceptance opens up new
directions of research. Uncertainties remain concerning the nature of social rewards: it has not
yet clarified whether social rewards are available for every member of a community or whether
it is a scarce/relative resource (Paine 1967, Anderson et al., 2015). If it is the latter, competition
is closely related to the proposed solution. The importance of relative status for individuals is
well known in sociology and in social psychology (Merton 1968, Festinger 1954), but
contemporary research also reveals brain processes that connects rewards to relative status
(Fliessbach et al. 2007). The dissertation tests whether competition for reputation is a

necessary condition for cooperation.

The development of informative signals is especially interesting under competition, because
under conflict of interest individuals are not interested in being honest about rivals. The
reliability of reputational information is questionable when individuals can improve their own
position by damaging the reputation of others. Pulling others back by diminishing their merit
can be a good strategy to avoid loss of relative status, when status depends on the position of
other members in the group. If social status is a scarce resource (‘whoever stays out misses
out’) dishonesty about rivals is incentivised. As a result of the competition, the spread of false
information can harm individuals’ reliance on gossip, and consequently, cooperation. This
dissertation contributes to the scientific discussion about two structural conditions that could
ensure the reliability of gossip and the maintenance of cooperation, even under competition.
The first mechanism that could make gossip and reputation more reliable is cross-checking
(verifying gossip from multiple sources). The second mechanism builds on the assumption that

honest gossip could be a signal of cooperative intent, therefore it is expected to be more reliable



if cooperation partners can exchange gossip before they meet again in a game with higher
conflict of interest (“shadow of the future”, Axelrod 1980).

Honest — and therefore reliable — signals of cooperative intentions not necessarily reflect
unobservable personal traits (true altruism) but rather social status (Baldassarri and Grossman
2013) or social embeddedness (Uehara 1990). Structural incentives could facilitate cooperative
actions (Willer 2009), if a structural position differentiate the cost of cooperation by network
positions. For instance, the cost of cooperation can be lower for a popular individual (support
will be returned more quickly through social ties), while defection would be more visible (due
to cross-checking opportunities through dense and closed networks). The dissertation
investigates whether cooperative behaviour correlates with positive and negative network ties

among children.

The structural explanations tested in the thesis are only one of many theories justifying the
existence of cooperative behaviour. It is important to say, that even if structural explanations
are rather external forces that may trigger cooperative behaviour, the dissertation does not
claim that cooperative intention can be explained exclusively by external drivers. This work
focuses on the effects of society on individuals’ action for a very simple reason: it kept this

research on track and gave clarity to at least one piece of a puzzle.

The following hypotheses were tested in the dissertation:

RQL1: Scarce and directly beneficial reputation support cooperation

H1: The possibility of gossip increases cooperation.

H1a: Gossip will be in line with partners’ previous decisions.

H1b: Reputations are updated in the direction of the valence of gossip received.
H2a: Competition for scarce reputations increases cooperation.

H2b: Competition for scarce reputations increases negative gossiping.

H3: Direct monetary stakes for reputation decrease cooperation.

RQ2: Mechanisms that could cupport credible reputations and cooperation: cross-
checking and social bonding

H1: Competition decreases the reliability of gossip



H2: Cross-checking increases the reliability of gossip

H3: Social bonding increases the reliability of gossip

RQ3: Conditions for honest signalling*

H1: The signal cost paid by high-quality signallers maintains the honesty of signals.

H2: The honesty of communication is maintained by signalling trade-offs, in such a way that
for honest communication it has to be fulfilled that the marginal cost of high-intensity signal
compared to the low-intensity signal for high-quality signallers must be cheaper than for low-
quality signallers.

H2a: In the absence of trade-off, (a) the signallers are expected to select randomly from the
two available signals, therefore (b) receivers respond also randomly to the signals they
receive; (c) the accuracy of decisions made by receivers are not better than picking randomly
without signals.

H2b: If both types of signallers have the same trade-off between the two signals, then (a) both
signaller type will use the same signal, and (b) receivers decide randomly on the allocation of
the source; (c) the accuracy of decisions made by receivers are not better off than picking
randomly without signals.

H2c: If the two signaller types have a different trade-off between the use of two signals in such
a way that high-quality signallers have larger marginal benefits for choosing the high-
intensity signal than low-quality signallers, then (a) the two types will use different signals
depending on their type, thus (b) the receivers will be able to determine the type of signallers
correctly and respond differently; (c) the accuracy of decisions made by receivers are better
off than picking randomly without signals, i.e. they can allocate the resources according to

their interest.

RQ4: Social preferences and the evolution of friendship and negative relations
H1: Prosocial children are more likely to be nominated as good friends.

L In order to define honesty, there is a distinction between high and low-quality signallers, and between high and
low intensity signals. In the signaling game, the receiver of the signal has resources, which he/she could share
after observing a signal, not knowing the type of the signaller. The receiver’s goal is to share the resource with
high-quality signallers. Communication is honest if high-quality signallers send high-intensity signals and low-
quality signallers use low-intensity signals, so the receiver can make a good decision based on the observed
signal.



H2a: Children are more likely to create or maintain friendship relations with similarly
prosocial others.

H2b: Prosocial children are more likely to create or maintain friendship relations with
similarly prosocial others.

H3: Selfish children are more likely to receive or maintain negative ties.

H4a: Prosocial children are more likely to create or maintain negative relations to selfish
others.

H4b: Negative relations are more likely to occur between children with different social

preferences.

2. Research design and data collection

The dissertation relies heavily on laboratory experiment in order to test hypotheses about the
relationship between gossip, reputation and cooperation. Experiments were conducted at the
Corvinus University of Budapest. Participants were protected by anonymity and during the
experiment they had the right to withdraw their consent if they wanted. Only adults were
involved in the experiment. The experimental procedures were approved by the Ethics Review

Committee of the Centre for Social Sciences at Hungarian Academy of Sciences.

Laboratory experiments are commonly used in psychology, economics, but not in sociology
(Webster and Sell 2014). Despite the fact that the random allocation of participants suggests
that the observed differences between treatments are causal effects of the manipulations.
Critical remarks about lab experiments relate to the external validity of results founded in a
quite artificial, controlled setting, and their generalizability beyond the laboratory context.
Participants could behave differently in a real-life situation. For instance, communication in
the experiments — sending emojis — may have led to a failure in achieving cooperation, which
would have happened in real life with more complex communication opportunities. Moreover,
decisions were incentivized using monetary rewards to ensure participants take the task
seriously. Again, the link between monetary benefits and reputation not necessarily direct in
reality. The fact that participants were students from one university also limits the

generalizability of the results.



The last chapter applies a standard statistical methodology used to study network dynamics in
small, closed groups, called Stochastic Actor Oriented Models (SAOMs) (Snijders et al. 2010).
This method can be applied to test theories about social mechanisms influencing the formation,
persistence, and termination of relationships. To estimate SAOMs, the R package RSiena has
been developed and constantly maintained by researchers (Ripley et al. 2011). SAOMs model
the evolution of social ties over time by simulating mechanisms that may be responsible for
changes between the empirically observed snapshots of the networks. It has been tested,
whether prosocial behaviour can influence the tendency of receiving a friendship or a negative

tie, and whether individuals tend to befriend similarly prosocial others.

3. Results

3.1.  Scarce and directly beneficial reputation support cooperation (RQ1)

In the first study the dissertation tests experimentally whether competition damage the reliance
on reputation in a non-iterative two-player Prisoner’s Dilemma game with a stranger. By
manipulating (1) whether reputation is a scarce resource and (2) whether direct benefits are
attached to it, we were able to analyse the different incentives for reputation building and its
effect on cooperation at the group level. One of the main contributions of this chapter is the
direct measurement of private evaluations and the involvement of gossip in the process of
reputation-based cooperation. Since the target of gossip was freely chosen, people were
allowed to spread false gossip about individuals with high reputation when competition was
severe, and they were interested in improving their own chances of reputation building by
degrading the reputation of others. In this chapter, in addition to answering the main
hypotheses about the effect of competition on the use of reputation, conclusions can be drawn

about the development of a reliable reputational system as well.

More precisely, this chapter investigates how cooperation can be sustained by private
reputations formed by direct observations and gossip. A slight increase has been found in the
level of cooperation in one condition when the institution of reputations and gossip have been
introduced (H1). Cooperation has faded over time, which is a typical feature of Social Dilemma

experiments. Preconditions of gossip to be effective are confirmed: gossip was in line with



previous cooperation choices (H1a) and gossip received has altered the private reputations of
others (H1b).

Two mechanisms were proposed that could safeguard the credibility of gossip for informing
the choice of cooperation. First, it was investigated whether the scarcity of reputational
resources could increase reputation-based cooperation (H2). Second, it was tested whether
additional monetary incentives connected to reputation would distort the credibility of
reputations (H3). Neither the scarcity of reputational scores nor monetary incentives alone
could maintain reputation on the long term. The dissertation shows, however, that at the
intersections of these two manipulations, competition for scarce monetary rewards resulted in

higher cooperation in the short run.

A reputational system is reliable if it appropriately reflects the potential behaviour of others that
is otherwise hidden to new partners. It functions well if it helps individuals to cooperate with
those who have a higher reputation and defect against those who have lower willingness to
cooperate. Results suggest that motivation for building a proper reputation system increases if
people find it easy (without competition) to credibly signal prosociality (non-monetary rewards)
or if external incentives encourage everyone to participate in the competition - maybe because
higher positions in the reputation hierarchy are more robust. Even though reputations have
seemingly been well translated to gossip under these conditions, they did not increase strategic

cooperation in a long run in the one-shot PD game with stranger matching.

Moreover, gossip was influenced by previous reputational scores not just by the last observed
action. Since reputation scores are influenced by messages beyond actions, reputation scores
could have been inflated in the informal communication process. Hence, positive gossip
increased good reputations and negative gossip downgraded bad reputations. This has important
implications for the whole dynamics of the development or the maintenance of reputational

systems.

The analysis of social norms has revealed a similar effect: while the strongest predictor of
reputational scores was the focal actor’s behaviour (cooperation vs. defection), the previous
reputation score also had a significant impact. In other words, there was a strong inheritance of

reputational scores. Reputation updates were influenced by actions and previous reputations,
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but in little alignment with the “leading eight” social norms (Ohtsuki and Iwasa, 2006). Most
importantly, the reputation of the opponent had a little effect on the reputational update (see
Table 1, Panel C). This has two important implications: both justified punishment and the
identification of defectors might be missing from the system, i.e., defection against an opponent
in good or bad state has very similar effects. While the scope of the investigation of higher order
norms is limited in the experiment, yet it shows that the presence of leading eight social norms

cannot be taken for granted.

The combined effect of the reputation of the focal player both on gossip and reputational
updating could explain the lack of increase of cooperation in our model on the long term.
Beyond the ineffectiveness of the examined reputation systems, the fact that there is no large
impact of reputations on cooperation could be attributed to several other factors. Primarily, the
two-person PD game was investigated with random reshuffling of partners and no publicly
available information, which itself is the most severe social dilemma in which rational action
is simply defection. The magnitude of conflict in the Prisoner’s Dilemma game could be so
strong that even a well-functioning reputation system could not increase cooperative acts
(Rapoport and Chammah 1965). Unfortunately, in this study it is impossible to assess whether

the magnitude of the conflict is responsible for the low level of cooperation.

The PD game is an interdependent situation and hence it is not the most appropriate to test
fundamental tenets of the theory of competitive altruism (Roberts 1998, Barclay 2004, Barclay
and Willer 2007). Future studies could investigate if scarce reputations and direct reputational
incentives could increase giving in the dictator game in the lab or in field settings. In the
experiment, cooperation could have collapsed before the reputation system had been
sufficiently developed, which leaves open the question of the coevolution of reputation and
cooperation (Rand and Nowak 2013). It is also possible that reputation scores worked to a
limited extent because they were not directly communicated to others or due to the abstract
situation and scores in the experiment. Even more, participants potentially had problems to
remember their earlier experiences and might have also mixed up other participants as they
were identified with numbers that are harder to recall than names or faces. The direct
correspondence of the study to the theoretical literature is uncertain, as we used private
reputations that are realistic but contradict to the assumption of publicly available and perfect

information on choices or reputations in showcased models of cooperation (Wedekind and
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Milinski 2000, Milinski et al 2002, Ohtsuki and lwasa 2004, 2006, 2007). As reputations were
private in the experiment, they could be used only to a limited extent for strategic reasons, and
they could be linked to cooperation only through simplified gossip communication. This also
limits the connection of the study to the theory of competitive altruism (Roberts 1998, Barclay
2004, Barclay and Willer 2007) as privately stored reputations cannot be used by the recipients
for acquiring diverse benefits such as status, power, or access to resources, and participants

could not select their interaction partners (Sylwester and Roberts 2013, Herrmann et al. 2019).

Still, results bring us closer to understanding under which conditions reputations and gossip
contribute to cooperation. Further research is needed to find out, however, under which
conditions gossip is used strategically and in a dishonest way to undermine the reputation of
others, and under which conditions it could be considered as altruistic punishment (Feinberg et
al. 2012).

3.2.  Mechanisms that could cupport credible reputations and cooperation: cross-

checking and social bonding (RQ2)

A reputation system can effectively maintain cooperation only if it is based on reliable
information spreading. Gossip—an evaluative communication about third parties—could be
the channel of reliable information transmission and hence could contribute to the maintenance
of cooperation (Wu et al. 2016 for review). There is significant doubt, however, about why
gossip should be honest and reliable at all (Smith 2014). In Chapter 3, 1 report the results of
another experiment where two mechanisms were tested that could strengthen the credibility of

reputational information (aka gossip).

The first mechanism that could make gossip (and as a consequence reputation) more reliable
is cross-checking. Once the opportunity is given, individuals actively seek and cross-check
social information to condition their future actions on a better-informed ground, which
improves the reliability of reputations they assign to others. In the experiment, participants
could verify gossip from multiple sources, and it was designed as a single opportunity to ask

a second opinion about the same target.

It is argued that social bonding motives could also increase the credibility of social information

exchange and hence make reputations reliable. The second mechanism builds on the
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assumption that honest gossip could be a signal of cooperative intent, therefore it is expected
to be more reliable if cooperation partners can exchange gossip before they play, again, a non-
iterative two-player Prisoner’s Dilemma. Although it was not possible to create real social
bonds between participants in the experiment, selecting a single characteristic that is typical
of social bonding and friendship formation could also be introduced in an abstract
experimental setting: reciprocity in communication before the conflict. Note that reciprocity
in communication did not mean reciprocity in interactions as participants played PD games
against different partners to follow the settings described in models of indirect reciprocity
(Alexander 1987, Nowak and Sigmund 1998, Milinski et al. 2002, Panchanathan and Boyd
2004).

Again, competition was manipulated, to test whether higher confidence in gossip due to cross-
checking or social bonding is able to keep reputation informative under rivalry. It is argued
that strong direct rivalry for reputations could increase opportunistic use of gossip and hence
decrease the reliability of the information received. Competition was designed in a way that
direct rivalry with a set of other participants meant a distribution of monetary payoffs

depending on relative reputations.

Even if gossip and reputation scores were mutually aligned with each other and with the PD
decisions, cooperation did not emerge to a very high rate in any of the conditions. Competition
for reputations had divergent effects in the experiment. On the one hand, messages about rivals
were more negative, which diminished the reliability of assigned reputations. On the other
hand, cooperation was affected positively by the strength of competition. In line with
competitive helping theory, rivalry increased cooperation regardless of the reputation of
partners (Roberts et al. 2021). Still, no escalation of cooperation was observed; only the decline
of cooperation slowed down (cf. Fischbacher et al. 2001).

Though reputation scores grew more as a result of positive messages received, the possibility
of social bonding did not cause significant improvement for cooperation. Results are consistent
with the fact that people place more weight on positive information if it comes from a stronger
social bond (Bozoyan and Vogt 2016). The integration of received information from trusted

sources is important for a well-functioning reputation system, but as social bonding did not
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improve significantly how reputations are used to condition behaviour, this treatment did not

substantially improve cooperation overall.

In the cross-checking condition, a greater cautiousness of participants was observed.
Participants were less courageous in sending positive gossip about trustworthy partners.
Besides greater cautiousness, participants often received conflicting information about the
same target, which may lower the reliability of communication even compared to no
information (Kuttler et al. 2002). Mixed gossip could have an averaging (Sommerfeld et al.
2008) and a majority effect (Laidre et al. 2013) on reputations. Surprisingly, people inclined

to doubt multiple negative opinions as well (Sommerfeld et al. 2008, Hess and Hagen 2006).

Participants in the cross-checking and social bonding conditions were assigned lower
reputation scores in general. Lower reputation scores in these conditions—measured as
trustworthiness—may have been caused by a general lack of trust caused by the inefficient
(Zand 1972) and sometimes contradicting information participants received. Social
information needs to be available in large amounts to assist cooperation (Giardini and Vilone
2016, Romano et al. 2021). Correspondingly, the reputation of gossip sources was eroded if

they failed to provide information.

Confidence in gossip from trustworthy sources was higher (Kuttler et al. 2002, Pasquini et al.
2007). People seek information from sources considered trusted (Van de Bunt et al. 2005),
probably because of their (perceived) good access to information. Therefore, gossip and the
dynamics of reputation and cooperation should be considered from the perspective of the social
network structure and the position of relevant individuals within (see Takécs et al. 2021 for

review, Dumas et al. 2021).

Results suggest that a reliable reputation system is not a sufficient condition for cooperation
in situations of moderate conflict of interest. At the same time, relative competition seems to
play an important role for cooperation, which could be linked with keeping up with others (loss
avoidance) or achieving reputational benefits (status maximization) for the development of
widespread human cooperation (Roberts 1998, Barclay 2004, Barclay and Willer 2007, Wu et
al. 2016, Herrmann et al. 2021, Raihani and Smith 2015, Raihani and Bshary 2015).
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Overall, none of the tested mechanisms in their abstract form and out of social context were
able to sustain a high level of cooperation in the laboratory.

3.3.  Conditions for honest signalling (RQ3)

Chapter 4 is crucial to understand how reputation signals could develop and under what
conditions they provide a reliably guidance to conditional decisions in a social dilemma. In
this study my supervisor invested almost the same amount of work as me to prove empirically
that signals (aimed at changing the behaviour of others) do not have to be costly to be
informative. We modified the costs of initially meaningless signals in a so-called signalling
game in different ways proposed by two theories with different projections about the
development of reliable signals. The conflicting predictions tested were made by the
proponents of the Handicap Principle (Zahavi 1975; Grafen, 1990) and by subsequent game
theoretic models (Hurd, 1995, Szdmado, 1999, Bergstrom et al., 2002). These implications
have been translated into two main hypotheses. First, we tested if signalling costs for high-
quality signallers alone could establish honest communication (H1). Second, we tested
whether signalling trade-offs could lead to honest signalling (H2). We expected that the lack
of trade-offs (H2a) and trade-offs that are identical for low- and high-quality signallers (H2b)
would not be sufficient for receivers to differentiate signaller types efficiently. Instead,
condition-dependent trade-offs have been expected to be the guarantees of honest

communication (H2c).

Our results support the last claim: informative signals emerged in our experiment under the
condition-dependent trade-off condition regardless of the cost of signals for high-quality
signallers. Signals with zero or even negative production cost (benefit) were honest if trade-
offs were condition dependent. An intention to separate signaller types by using different
signals can be observed in the other manipulations as well (no trade-off, trade-off). Local
conventions emerged in the no trade-off condition, although the direction of these conventions
were random, thus at the aggregate level no honesty can be observed. There was an intention
to separate in the trade-off condition as well, however, it was only mildly successful. Thus, we
can see that the intention to separate signaller types (be honest) was successful only in the

condition-dependent trade-off manipulations as predicted by game-theoretical models.
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Overall, it is important to emphasize that no strict separating equilibria were observed in any
of the treatment conditions. There was always some level of mixing indicating some
randomness of decisions even among our subjects who were university students well able to
grasp the structure of the simple experimental signalling game. The level of mixing, however,
was much reduced under the condition-dependent trade-off manipulation. Some differentiation
evolved between low- and high-type signallers in the simple trade-off manipulation. Only the
condition-dependent trade-off manipulation allowed receivers to make an informed decision
(i.e. do better than random choice). There could be several factors influencing the level of
mixing observed in the experiment. The first one is the length of the experimental sessions. As
a result of a learning process, a higher differentiation is expected between signaller types in
the use of signal over time. The equilibrium signaller and receiver strategies were
straightforward, yet they were somewhat contra-intuitive with negative signal cost. In these
later manipulations, it was naturally a longer learning process to find (or being close to) the

equilibrium strategy pair.

The second factor is the roles played by the participants. Participants alternated between all
three roles in our experiment (i.e., receiver, low- and high-quality signaller). There are
advantages and disadvantages of this setup. While participants might have a better
understanding of the experimental setup, they may not be playing (optimizing for) a single
role. We observed an intention to separate (to signal honestly) in all manipulations, which
could be due to the fact that players alternated between all three roles, which in turn created
an incentive to be honest (since both receivers and high-quality signallers are better off this
way). Playing a single role might force them to optimize their actions for that single role only,
thus this could remove the above effect.

3.4.  Social preferences and the evolution of friendship and negative relations (RQ4)

In the last study the dissertation steps away from the lab and analyse the dynamics of
friendships and negative relations in school classrooms with social network analysis methods,
to test reputation-based partner selection on the field. In this study, | examined the role of
social preferences in shaping social networks in a primary school environment. | developed
hypotheses along a theoretical framework that emphasizes the role of social preferences in

partner choice. Considering friendship and negative relations within the classroom, | tested
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assumptions about prosociality-based tie formation using the toolkit of social network analysis
(SNA). By estimating the dynamics of friendship and negative relations between two waves
of data collection, | tested whether prosocial individuals, who have made more generous
decisions in economic games in the first wave, receive more friendship and less negative
nominations. Unlike other studies (Shin et al. 2019, Dijkstra and Berger 2018), | found no
evidence of a preference for more generous friends. Moreover, | fail to prove the existence of

repulsive forces towards selfish individuals.

The fact that social preferences are hidden traits, and individuals are not aware of others’ social
preferences, can explain the lack of impact in terms of networks. Nevertheless, unobserved
preferences can be signalled in an observable way. Such signal could be reputational
information from others. Reputation and prosocial behaviour are already linked: it has been
empirically proven that generosity leads to reputational gains (Macfarlan and Lyle 2015). It is
therefore conceivable that the effects of prosociality are mediated by popularity. In the models,
popularity, indeed, attracts more friendship and less negative nomination, and friendship
nominations between popular students are more likely, while negative nominations are less
likely. This reasoning, however, is less valid in this case because, while other studies find a
strong correlation between popularity and prosociality (Logis et al. 2013), there is no

correlation in this sample.

The lack of evidence of asymmetric relations suggests that class dynamics at this stage of life
may no longer be driven by indirect link reciprocity, because students already spent enough
time together to gain direct experiences. As opposed to indirect reciprocity, direct reciprocity
rather infers symmetric relations. Therefore, we should be able to observe that individuals
organize themselves into partnerships with similar peers and maintain negative relations with
dissimilar others. Results do not prove the presence of assortative matching in the friendship
network, but I found that dissimilar individuals are more likely to establish or maintain

negative relations.

| document that differences in generosity increases the probability of negative relationships
among students. Interestingly, | found strong and significant effect only in the dictator game
(DG), whose design is better suited for measuring intrinsic social preferences, while the other

games (public goods game (PGG), first decision in the trust game (TG)) require more strategic
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thinking (Thielmann et al. 2020). The second decision of the trust game (TGB) is somewhat
closer to the dictator game and shows a similar but non-significant effect. Mutually negative
nominations between prosocial and selfish individuals may indicate the combined presence of

prosocial and antisocial punishment (Herrmann et al. 2008).

Lastly, a counter-intuitive result has been found. Prosocial individuals are more likely to
maintain a negative relationship with each other if we define prosociality based on the
contribution in the PGG. Note that this game was played first, and it is more likely that children
make more non-strategic decisions in the first game (Anderson et al. 2000). It is also known
that intuitive decisions are more cooperative (Rand et al. 2012, Rand et al. 2014, Rand 2016).
Along this line, the literature on strong reciprocity also assumes intuitive drivers behind
punishment (Gintis 2000, Fehr and Fischbacher 2003, Bowles and Gintis 2004). It might be

the case that intuitive individuals establish a negative relationship with each other more easily.

One of the main contributions of this study has been to examine whether social preferences
have consequences on the negative networks. Positive networks, on their own, do not represent
all the forces that could shape social relationships, and the examination of forces acting in the
opposite directions is important (Stadtfeld et al. 2020). One of the limitations of this study is
that it does not model these two forces simultaneously. The signs of the studied effects in the
two networks suggest that these dynamics are not just the two sides of a coin but have distinct
effects. Still negative dynamics are underrepresented in research. Hopefully, the dissertation
contributed to fill this gap.
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