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Mixed Equilibrium and Efficiency Loss of UE and SO with Multilevel
Transportation Network

Zeng Minghua', Xiao Yu’, Huang Xiyan'

(1. School of Railway Track and Transportation, East China Jiaotong University , Nanchang 330013, China;2. School of Basic Sci-
ences, East China Jiaotong University ,Nanchang 330013, China)

Abstract: Improving urban traffic congestion and transportation network efficiency is important issues of urban
economic and social development. The performance of transportation network has been verified to be improved
with the help of the hierarchical network structure. In modern multilevel transportation network, some vehicles
are controlled by the traffic guidance and control center, and obey system optimal (SO ) principle. Others ob-
serve the principle of user equilibrium (UE). The multilevel mixed equilibrium and equivalent variational in-
equalities are established. In addition, upper bounds of efficiency loss of the mixed transport equilibrium is de-
duced, which is related to network hierarchy, road conditions, traffic demanding level, and traffic guidance infor-
mation. The special circumstances are similar to the results previously reported.

Key words: multilevel transportation network ; mixed equilibrium ; variational inequalities; efficiency loss
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