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THE OPTIMAL AREA-BASED NETWORK CONGESTION PRICING
PROBLEM: DEVELOPMENT AND APPLICATIONS OF ALGORITHM FOR
DETERMINING OPTIMAL TOLL LEVEL AND CHARGING BOUNDARY

Ryota TAKAKI, Takuya MARUYAMA and Shoshi MIZOKAMI

Toll level and charging boundary of road pricing policy must be determined carefully to obtain higher
performance, but their optimal setting is a difficult task. Several studies have investigated optimal setting
of toll level and boundary of cordon-based pricing using normal user equilibrium traffic assignment.
However, few studies have examined area-based pricing because precise modeling framework of the pol-
icy has not developed until recently. This paper formulates the bi-level optimization model incorporating
trip-chain-based user equilibrium model that can describe area-based pricing precisely and develop its al-
gorithm. We applied proposed model to real-world networks in Utsunomiya and Kumamoto, Japan and
explored optimal toll level and boundary of area-based and cordon-based pricing.
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