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Modeling and controlling collective decision making in animals and
humans

From bird flocks to human crowds, collective behavior is ubiquitous in living systems. In the
past decades, statistical-physics models constructed directly from data have succeeded in
describing the collective phenomena in many biological systems. Nonetheless, to fully
understand a system, one needs to know how to control it, and on the first order, how the
system responds given various perturbations. While such prediction is given by the
fluctuation-dissipation theory for inanimate systems, it is not clear how far one can extend the
response theory for biological networks, especially as biological systems are out of
equilibrium and undergo dynamical changes such as adaptation and learning.

This project will test out those ideas in systems of collective animal and human behaviors.
Specifically, it will include analyzing real experimental data in social mice and/or in
pedestrian dynamics, using a combination of agent based model and statistical inference to
build interaction models that explains the observed collective behavior, analyzing the
information flow between individuals of the group using techniques from causality analysis
and information theory, and designing plausible probes to be implemented by experimental
collaborators to perturb and control the collective behavior. It may also include investigating
toy models to study the impact of perturbation on collective decision making.

Experience of coding, solid background in statistical physics, and motivation to work closely
with data are expected.
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