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A Tradable Permit System for an Efficient Bike-sharing and Its Solution

Momoko KATO, Yusuke HARA, Takeshi NAGAE

In this study, we aim to propose an optimized management solution of a bike-sharing using a tradable
permit system. The bike-sharing system enables us to access a shared bike at one of many rental ports
which are scattered around a city and to return it at any port in the city after a short journey. In the
conventional bike-sharing system, some ports may be empty or overcrowded because of unequal demand
distribution for shared bikes. In order to avoid the inefficient operation, this study proposes a tradable
permit mechanism for bike-sharing. At first, we formulate an optimal allocation problem as an integer
programming problem. However, the integer programming problem needs a lot of calculation time. We
show that a linear programming relaxation of the integer programming problem reduces calculation time

significantly.



