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SIMULATING TIME-VARYING FARE POLICY OF URBAN RAIL TRANSIT
CONSIDERING STRUCTURAL CHANGES IN PASSENGER DEMAND

Satoru KIMURA and Daisuke FUKUDA

In this study, the impact of introducing time-varying fare during rush hour was analyzed by simulation,
assuming structural changes in the demand for commuter rail in urban areas in the post-COVID-19. In the
simulation, a departure time choice and passenger demand equilibrium assignment model for commuters
with two different commuting styles and a system optimal assignment model for deriving the first best
pricing were constructed. Simulation results under three post-COVID-19 scenarios ((1) increase in telework,
(2) increase in flexible work hour, and (3) increase in resistance to congestion) confirmed that the total fare
revenue for charges obtained by congestion rates and time-varying fare changed from before COVID-19.
The model was applied to a real line (Seibu Shinjuku Line) to indicate possible future changes in commuters’
departure time choice behavior.
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