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Abstract: Based on evolutionary game theory, with the introduction of reward and punishment mechanisms, an
evolutionary game model between online freight platforms and government regulators is constructed, and the sta-
bility of their equilibrium points is analyzed. The results show that under static punishment, there is no equilib-
rium stability point in the system, no matter whether the reward mechanism is static or dynamic; under the static
reward dynamic punishment and dynamic reward and punishment mechanism, both sides tend to reach a stable
equilibrium point, and the effect is better under the dynamic reward and punishment mechanism; the online
freight platforms” behavior is affected by the government’s reward and punishment mechanism, and the binding
effect of the punishment mechanism is more significant.
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Tab.1 Related symbols description

Symbols Significance and description
x Probability of online freight platform companies choosing to operate in compliance.
y Probability of government regulators choosing to actively regulate.
pi The probability of irregular development of the online freight platforms.
C, The cost of compliance operations for online freight platforms, C,=0.
C, The cost of active regulation by government regulators, C,=0.
R, The benefits of the online freight platforms when choosing Strategy O,,R,=0.
R, The benefits of the online freight platforms when choosing Strategy 0,,R,=0.
Cr The liability cost when the online freight platforms develops irregularly.
k Responsibility cost sharing coefficient.
u Rewards for online freight platform companies to operate in compliance when the government regulators actively
supervise , M =0.
p The punishment of online freight platform companies operating in non-compliance when the government

mregulators actively supervise, P=0.
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Tab.4 Analysis of the stability of each equilibrium point
in Scenario 1

Equilibrium point det J trJ Stability
(0,0) - Uncertain Saddle point
(0,1) - Uncertain Saddle point
(1,0) - Uncertain Saddle point
(1,1) - Uncertain Saddle point
(x0,%0) + 0 Instability point
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Tab.5 Analysis of the stability of each equilibrium point
in Scenario 2

Equilibrium point  det J trJ Stability
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Tab.6 Analysis of the stability of each equilibrium point
in Scenario 3
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Tab.7 Analysis of the stability of each equilibrium point
in Scenario 4
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Fig.3 The impact of punishment on the strategies of online freight platforms and government regulators
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