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Third-party punishment under uncertainty: psychological
and brain network mechanisms
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Abstract: Third-party punishment (TPP) refers to phenomena that unaffected bystanders punish norm
violators at the cost of their own payoffs. According to recent studies, uncertainty—as an inherent feature of
the social environment—may constitute a key factor modulating TPP behaviors. However, it remains largely
unclear how uncertainty affects TPP as well as underlying cognitive and brain mechanisms. To address these
issues, the current study adopts an interdisciplinary approach, bridging theoretical concepts and techniques
across psychology, cognitive neuroscience, and the large-scale brain network analysis to (i) investigate the
neurocognitive signatures of the effects of outcome or intention uncertainty on TPP; and (ii) explore
different motivations driving the modulations of uncertainty on TPP. This study not only contributes to
advancing the understanding of the role of uncertainty in TPP from an integrated perspective of large-scale
brain networks, but also provides new insights into social governance, such as the design of institutions to
uphold the social norms.

Keywords: third-party punishment, uncertainty, fairness, norm enforcement, brain network



