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Model of traffic behavior based on game theory under road-pricing
regulation of government

TANG Yu-min, FENG Su-wet
School of Public Economy & Administration, Shanghai University of Finance and Economics, Shanghai
200433, China

Abstract: In the view of economics, traffic system has the feature of both internality and externality and the
internalization of its externality by traffic management strategies results in the optimization of traffic system.
Based on Game Theory and the Amott’ s bottleneck model, this paper presents a theoretical model of traffic
behavior under road-pricing regulation manipulated by the government. First, two Nash equilibrium models are
introduced to describe internality and externality of traffic system respectively. After the private and total travel
cost are calculated using an improved Arnott’ s bottleneck model, the corresponding payoff mairix and the ear-
ly-arrived and on-time-arrived probabilities are also decided to reveal the relationships among the regulation
target, the ratio of charging, travel probabilities and total cost on the road. A numerical example is set up to
demonstrate the results of the model.

Key words; traffic behavior; game theory; Nash equilibrium; Arnott’ s bottleneck model



