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[Purpose and Background of the Research]
Understanding mechanisms of collective behavior,
whereby a local phenomenon is amplified to yield
unexpected macro consequences, is one of the most
urgent agendas in the contemporary social sciences.
In this project, researchers in social sciences (social
psychology, behavioral economics, experimental
social sciences) and in natural sciences (animal
behavior, cognitive neuroscience, mathematical
biology) work together toward a systematic
understanding of cognitive, neural and ecological
bases of human collective behavior.

[Research Methods]

This study combines various methods and
techniques from social and natural sciences,
including computer simulations, mathematical
modeling, cross-species experiments,
neuro-physiological experiments, cognitive-

behavioral experiments, and a large-scale internet
experiment, toward a comprehensive
understanding of human collective behavior. We
focus on “computational algorithm” characterizing
each agent’s behavior and explore how the
algorithm is implemented at the neuro-
physiological levels. We also study how such
individual-level algorithms may yield macro social
phenomena through dynamic social interactions.

This project revolves around the four themes:
(1) Cross-species experiments on macro behavior
using colonies/groups of ants, crows, and humans;
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(2) Model-based behavioral-cognitive experiments
about human small groups;

(3) Neuro-physiological experiments about
behavioral and cognitive synchrony; and

(4) Mathematical modeling of synchronization
processes and other mass phenomena.

[Expected Research Achievements and

Scientific Significance]

This project is internationally unique in combining
perspectives and methods from social and natural
sciences, under a unified framework of
“computational approach.” It 1s expected to
produce cutting-edge knowledge about human
collective behavior and achieve high scientific
impacts. It is also expected to produce practical
knowledge about how to predict and control
various mass behavior in the closely-connected
modern society.
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