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Effect of Social Interaction on Evacuation Participation :
Mathematical Approach to Many-body Problem
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This study proposes an agent-based approach on an evacuation problem to examine individual protective responses
caused by social interactions. The closest town from Kori nuclear power plant in the Republic of Korea is targeted
in the illustrative problem. Its street network and residents are represented in a mathematical model of matrices,
binomial functions, and if-then rules. A two-level factorial design of 6 factors related to social interactions on street
and social networks has been adopted with 2 responses for the numbers of ever-contacted and evacuated residents.
The results indicate that the type of available interactions has a strong impact on the information recognition for
evacuation, notwithstanding many domestic studies in the evacuation simulation have not incorporated the social
interactions prior to the leaves. Thus, this study is expected to support not only the implementation of the social
interaction for individual responses under disasters, but the interpretation of its potentials on evacuation parti-
cipation of residents.

Keywords: Agent-based Modeling and Simulation, Evacuation, Many-body Problem, Nuclear Safety, Opinion
Dynamics, Social Interaction
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Figure 1. State Space of Developed Agents
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Table 1. Discretized Factors for Designed Experiment

Factors Values

Triggering agents(nr)

S

Proportion of people being indoor(pin)

Proportion of people who evacuate outside(pro)
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Figure 2. True Proportion of the Ever-Contacted and Evacuated Residents
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Table 2. Main Effects for the Ever-Contacted and Evacuated Residents

Index nr PN

Pc

B pi Adj. R

.14 -27
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25
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Figure 3. Two-way Interaction Plots to the True Proportions after 6 hours
Table 3. Coefficients of Regression Model by Information Propagation Type(C : constant)
Index C nr B o 3 nrpy Bpi nrBpi Adj. R’
O-con .048 187 .000 .000 .000 .000 .000 .000 86.2%
[-eva .025 .099 .000 -.024 .000 -.098 .000 .029 80.1%
[M-con .039 .000 .026 .000 277 .000 .018 .000 85.8%
[M-eva .019 .000 .000 .000 123 .000 .031 .044 72.4%
IV-con .590 175 .072 -.460 .000 .000 .000 273 75.2%
V-eva 331 141 .037 -.320 .000 -.133 .000 235 75.3%
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