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Modeling for emerging process of social cooperative behavior to prevent pandemic of
influenza and its analysis

Tanimoto, Jun

2,800,000

This study has successfully explored how people’ s decision-making process with
social dilemma of individual vaccination, namely whether or not to be vaccinated is influenced in a
complex realistic social system, by means of the model of dynamics for eﬁidemic spreading on a social
network applied to evolutionary game theory. On underlying networks, both epidemic and information of
agent’ s strategy are transferred, where the former is modeled by SIR and the latter is emulated as a
spatial evolutionary game. Simulation results imply that both the vaccination acceptance fraction and
final epidemic size are significantly affected by how strategy updating haEpens; namely whether he/ she
copying from a neighbor or imitating a social trend, and underlying network topologies. The study poses
onelgxample of how the social physics helps to understand complex phenomenon taking place in a real
world.
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Table 1 Payoff matrix defined with

Strategy State Healthy | Infected
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Fig.1 The vaccination coverage (upper

panels) and the final proportion in infectious
(lower panels) are shown as functions of the
relative cost of vaccination Cr for each
network.



system at
equilibrium state for the value of C; = 0.05
on the lattice populations utilizing the
original IB-RA (left) and the proposed SB-RA
(right).

Fig.2 Snapshots of the
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Fig.3 The fraction of vaccinators on BA-SF
networks, as a function of the number of
neighbor (degree). Open squares correspond to
the case of SB-RA. Filled squares correspond
to the case of IB-RA. Left panel: Cr=0.1
(A), Right panel: Cr = 0.6 (B).
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Fig.4 The vaccination coverage (upper panels) and the final proportion in infectious (lower
panels) are shown as functions of the relative cost of vaccination Cr; a DT network is assumed
with (A) lattice, (b) RRG and (C) BA-SF.
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