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A Game Theory Approach for the Optimal Parking Rates of
Public Parking Facilities
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Abstract

Recently, automobiles and motorcycles
have become the most popular mode of
transportation in Taiwan’ metropolitan
area. As a result, traffic congestion
and the shortage of parking spaces were
deteriorated. The most effective way
to reduce the usage of private vehicles
as well as to decrease the need of
parking is to raise the parking rates in
downtown area.  Currently, the parking
rates of the municipal parking lots are
much lower than the public parking lots
operated by private sectors. Therefore,
utility rates of public parking lots in
private sectors were low and the supply
for parking spaces remained insufficient.
To overcome the problem, we need to
deregulate parking rates of municipal
parking lots. We seek to explore the
optimal parking rates by applying non-
cooperative game theory for municipal
and private-owned parking lots. First,
we review the current regulations and
strategies adopted for urban parking
management. Then we develop payoff
functions based on demand and supply
of parking spaces under various trip
purposes. The payoff functions consist
of O-D demand of parking spaces, the
model of driver’'s choices on parking
lots (including legal and illegal roadside
parking), and the operating costs. The
choice model included variables such as



parking rates, location, walking distance,
and the risk of illega parking. The
cost function takes into account the
variation of operating costs between
different parking facilities. Next we
solve the optimal parking rates in the
scenario of deregulation by applying
Bertrand games. In the scenario of
regulation, we solve the optimal parking
rates by applying Stackelberg game.
Finally, a case study based on survey
data collected from Taipei’s Xin-Yi
Planning District was presented.
Keywords : Parking Rates, Bertrand
Static Games, Stackelberg Dynamic
Games
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