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Based on biological findings about the swarming behavior of social insects,
researchers in social sciences (social psychology, economics) and natural sciences (animal behavior,
brain science, and mathematical biology) have collaborated to elucidate the cognitive, neural, and
ecological substrates that underpin human collective behavior. Toward this end, we have combined
mathematical models, computer simulations, large-scale cross-species comparison experiments
(collective foraging behavior of humans vs. that of crows), neural/physiological experiments,
cognitive/behavioral experiments, and large-scale Internet experiments. In addition to the
algorithmic understanding of the group behavior, we have also succeed in obtaining practical
suggestions for predicting and controlling human mass behavior in modern societies.
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Abstract

2022 4 In humans and other gregarious animals, collective decision-making is a robust behavioural
feature of groups. Pooling individual information is also fundamental for modern societies, in
. which digital technologies have exponentially increased the interdependence of individual
A l tmetrl c group members. In this Review, we selectively discuss the recent human and animal
literature, focusing on cognitive and behavioural mechanisms that can yield collective
3 intelligence beyond the wisdom of crowds. We distinguish between two group decision-
making situations: consensus decision-making, in which a group consensus is required, and
combined decision-making, in which a group consensus is not required. We show thatinboth
A CM COI | a:“ ve I ntel I | gence 2022 group decision-making situations, cognitive and behavioural algorithms that capitalize on
individual heterogeneity are the key for collective intelligence to emerge. These algorithms
y include accuracy or expertise-weighted aggregation of individual inputs and implicit or
httpS //WWW'yOUtUbe' Com/ explicit coordination of cognition and behaviour towards division of labour, These
WatChW299V| IHAOWK mechanisms can be implemented either as ‘cognitive algebra, executed mainly within the
mind of anindividual or by some arbitrating system, or as a dynamic behavioural aggregation
through social interaction of individual group members. Finally, we discuss implications for
collective decision-making in modern societies characterized by a fluid but auto-correlated
flow of information and outline some future directions.
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