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Abstract: In order to study the reasonable operation mode of online car-hailing system, an emerging service
industry, and qualitatively analyze the implementation effect of different operation modes with effective
decision model based on qualitative research, a four-side game model for online car-hailing operation,
Stackelberg game model, is proposed based on game theory. The model considers the benefits of traffic
administrators ( the policy maker of the online car-hailing system operation ), online car-hailing system
platform, passengers and traditional taxi enterprises. The objective function of each party is constructed in the
model based on the four-side revenue function and the negative external cost function. By quantitatively
analyzing the implementation effects of different operation strategies, the optimal management strategy that
can balance the interests of multiple parties and achieve game equilibrium can be determined. A field survey
is conducted in Guangzhou. By integrating the obtained data of online car-hailing users and the related taxi

operation data in the survey, and combining the qualitative analysis result in terms of transport and economy,
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the game process and the result in several operating modes of online car-hailing system are quantitatively

analysed by using the four-side game model. The result shows that (1) passengers can obtain more benefits

when the online car-hailing system platform adopts the operation mode of “private car operation prohibited +

appointment only (no tour)”; (2) traditional taxi enterprises can obtain more profits under “private car

operation prohibited + special car tour allowed” operation mode; (3 ) in the perspective of social

comprehensive welfare, the operation mode of “private car operation allowed + appointment only (no tour)”

is the best one. The four-side Stackelberg game model and the findings can provide a scientific and effective

reference for the research and development of online car-hailing system management strategy.

Key words; urban traffic; operational mode; four-side game model; online car-hailing system; logit model
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Fig.1 Game process among administrators, online car-hailing

platform, passengers and conventional taxi enterprises
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Tab.3 Game result of online car-hailing system management strategies in Guangzhou
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