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Abstract:

Social networks play a crucial role in learning and informal transmission of information
across society. There is a need for understanding formation of, and spread of information in,
social networks at different levels, connecting computational principles at the individual level,
the brain system level and the level of collective behavior. How do the structures of social
networks affect the computations underlying learning of social norms and, in turn, how do
specific brain regions influence neurocomputational processes required to build social
structures and to make collective decisions? This project seeks to answer these fundamental
guestions by developing a unified mechanistic account of how social networks are formed, that
bridges the gap between the individual and the collective levels. Experimental economics
research of games played in networks allows us to investigate how networks form and evolve
when individuals create links between each other, and then investigate how different
treatments, (e.g. effect of network size) lead to different outcomes at the collective level (e.g.
number of links, investment/effort, payoffs...). How do humans build social networks, learn from
social interactions, make decisions in which one’s immediate self-interest often competes
against collective interest, or decide to spread information or other resources to others?

Convincing people to conform to new social norms, such as adopting more sustainable
behavior is a type of complex contagion, which requires confirmation from respected peers in
order for people to find a new or uncomfortable behavior acceptable (Centola, 2020; Guibeault,
2021; lacopini, 2021). Complex contagion is the phenomenon in social networks in which
multiple sources of exposure are required before an individual adopts the change of behavior.
It differs from simple contagion in that unlike a disease, it may not be possible for the innovation
to spread after only one contact with a neighbor (i.e only one connection in the network). Thus,
a contagion is complex if its transmission requires an individual to have contact with two or more
sources of activation, i.e. if a contact with a single active neighbor is not enough to trigger
adoption. Complex contagion can hence be broadly defined as a process in which exposure to
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multiple sources presenting the same stimulus is needed for the contagion to occur. Empirical
evidence that contagion processes including multiple exposure can be needed to describe
social contagion has been provided in various contexts and experiments. Complex social
contagion phenomena concern a wide number of problems, such as the adoption of norms,
behaviors or the diffusion of rumors or fads. Also simple epidemic-like contagion can suffice to
describe some cases, such as easily convincing rumors or domino effects. In many other
situations, however, they do not provide a satisfactory description, especially in those cases
where more complex dynamics of peer influence and reinforcement mechanisms are at work.

Social networks allow members to be socially influenced through their connections. For
example, people can observe their peers’ behavior and learn social norms in their communities.
This process of complex social contagion can have positive consequences, as it may help
spread prosocial behavior through social imitation. In a first study, we will use a behavioral
economics approach and a modeling approach to consider games played on networks. We will
investigate the role of social influence on sustainable behavior and the way complex social
contagion spreads in networks depending on neighbors’ influence. The key impact of this
research will be to determine what structures of social networks create the most appropriate
environment for social influence and promote prosocial behavior. Such prosocial behavior will
be studied in the context of public good provision. We will use of real-time online technologies
with inter-connected behavioral economics labs to investigate the effects of social structure on
the diffusion of sustainable behavior. We will study both theoretically and experimentally how
pressure towards conformism within local networks is expected to facilitate social influence,
especially within clustered communities, which can boost cooperative behavior across the
network.
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