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Process of Vulnerable Group
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Figure 5 Strategy Selection Evolutionary Process of
Powerful Group When W =15,20,25
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Figure 6 Strategy Selection Evolutionary Process of
Vulnerable Group When W =15,20,25
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Evolutionary Game Analysis of Unexpected Incidents Involving
Mass Participation Based Scenario Inference

WANG Xunging' ,LI Yongjian® ,SUN Huali®

1 Business School, Ludong University, Yantai 264025, China

2 Business School, Nankai University, Tianjin 300071, China

3 School of Management, Shanghai University, Shanghai 200444, China

Abstract : Unexpected incidents involving mass participation have impacted China’s social harmony and public safety. Aiming at
the benefit game problem of different social groups in unexpected incidents involving mass participation, we study the strategy se-
lection process of two types of social groups, i. e. the social powerful group and social vulnerable group, based on evolution game
theory. Then this paper establishes the evolutionary game model of unexpected incidents involving mass participation under the
scenario with or without the higher levels of government’s punishment mechanism, and analyzes the behavior strategy stability of
the two heterogeneous groups. Finally, this paper introduces evolutionary status of unexpected incidents involving mass participa-
tion for scenario inference simulations, the results show that.

Under the scenario without the higher government’s punishment mechanism, (Dif the costs and credit losses by taking tough poli-
cies are higher than the benefits and punishment costs on the vulnerable groups who adopt the struggle strategy. Moreover the
benefits of the social vulnerable groups by taking the struggle strategy are less than the costs, then the two heterogeneous groups
will ultimately choose cooperative strategies; (@if the benefits by taking tough policies of the social powerful group exceed the sum
of the action costs, credit losses and compensation costs, meanwhile the benefits of the social vulnerable group by taking the
struggle strategy exceed the sum of the costs including the action, compensation and penalty, then the two heterogeneous groups
will select the tough struggle strategy; @the strategy evolutionary velocities of the two heterogeneous groups are directly related
with the initial proportion of policies selections. Given the same tactics proportion, the speed of stable strategy evolutionary of the
social vulnerable group is faster than that of the powerful group.

Under the scenario with the higher government’s punishment mechanism, (Dif the punishment costs of superior government are
higher than the margin between the benefits and the costs including action, credit losses and compensation of the social powerful
groups by taking tough policies, yet higher than the margin between the benefits and the action costs of the social vulnerable
groups by taking the struggle strategy, the two heterogeneous groups will abandon the tough struggle strategy, and choose the co-
operation strategy; (2if the punishment costs go increasingly high, the impacts on evolution of vulnerable groups was no longer of
significance, but the impacts on the evolution of strong group was significantly increased.

Thus, these findings contribute theoretically on the unexpected incidents involving mass participation in “scenario-response” .

Keywords : unexpected incidents involving mass; evolutionary game ; scenario inference ; evolution stable strategy ; stability
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