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Model and Simulation of Taxi Market with E-hailing Application

Abstract

Abstract: The emergence and popularity of e-hailing applications offer a new way for taxi drivers and
passengers to communicate on line, which not only changes the behaviors of passengers and reduce the
idle rate of taxi, but also brings the cost of information for taxis and passengers. Referring to the classic
circular city model and combining with the characteristics of new way to take taxis and the cost of
information, a model of taxi market with e-hailing application is formulated, which describes the behavior
of passengers waiting for idle taxis and taxis cruising for un-served passengers. We provided an
algorithm to simulate the model and obtained the stochastic steady-state results. Based on the results of
simulations, we analyzed the passengers’ waiting time with or without using the e-hailing application, the
taxi utilization rate and the gap time between two orders of the taxis. The findings help to cognize the
pros and cons of e-hailing applications objectively and offer the reference for decision making.
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Model and Simulation of Taxi Market with E-hailing Application
Tian Qiong, Zhang Jingtao

(School of Economics and Management, Beihang University, Beijing 100191, China)

Abstract: The emergence and popularity of e-hailing applications offer a new way for taxi drivers and
passengers to communicate on line, which not only changes the behaviors of passengers and reduce the
idle rate of taxi, but also brings the cost of information for taxis and passengers. Referring to the classic
circular city model and combining with the characteristics of new way to take taxis and the cost of
information, a model of taxi market with e-hailing application is formulated, which describes the behavior
of passengers waiting for idle taxis and taxis cruising for un-served passengers. We provided an algorithm
to simulate the model and obtained the stochastic steady-state results. Based on the results of simulations,
we analyzed the passengers’ waiting time with or without using the e-hailing application, the taxi
utilization rate and the gap time between two orders of the taxis. The findings help to cognize the pros and
cons of e-hailing applications objectively and offer the reference for decision making.
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