Accepted Manuscript .
Gognitive Systems
RESEARCH

Social Learning in Repeated Cooperation Games in Uncertain Environments

Peter Andras

PIL: S1389-0417(18)30110-4

DOI: https://doi.org/10.1016/j.cogsys.2018.04.013

Reference: COGSYS 624

To appear in: Cognitive Systems Research ng'e"i"'fed
Received Date: 20 March 2018

Revised Date: 27 April 2018

Accepted Date: 28 April 2018

Please cite this article as: Andras, P., Social Learning in Repeated Cooperation Games in Uncertain Environments,
Cognitive Systems Research (2018), doi: https://doi.org/10.1016/j.cogsys.2018.04.013

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.cogsys.2018.04.013
https://doi.org/10.1016/j.cogsys.2018.04.013

COVER PAGE
Title: Social Learning in Repeated Cooperation Games in Uncertain Environments
Corresponding Author:
Peter Andras
School of Computing and Mathematics
Keele University
Newcastle-under-Lyme, Staffordshire, UK
Tel.+44-1782-733412

Email: p.andras@keele.ac.uk

Abstract

Cooperation and social learning are fundamental mechanisms that maintain social organisation
among animals and humans. Social institutions can be conceptualised abstractly as cooperation
games with social learning. In some cases potential cooperation partners may be easily identifiable,
while in other cases this is difficult. Real world institutions always operate in uncertain
environments. Here we use agent-based simulation to explore the interaction between social
learning, cooperation and environmental uncertainty with and without easy to identify cooperation
partners. Our agents use a communication language to indicate their cooperation intentions. We
discuss the measurement of communication or language complexity metrics, which may be used as
correlates of the level of cooperation. The results show that more uncertainty induces more
cooperation and that social learning increases the level of cooperation. We show that the positive
impact of social learning is bigger in low uncertainty environments than in high uncertainty
environments-and also in cases where identification of potential cooperation partners is harder. The
results suggest that environmental uncertainty, social learning and easy identification of cooperation
partners may play alternating roles in the promotion of cooperation in social institutions and the
expansion and development of these institutions.
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