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Multi-objective Optimization of Urban Public
Transportation Network Differentiated Fare
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(1. School of Management, Beijing Union University, Beijing 100101, China;
2. School of Economics and Management, Beijing Jiaotong University, Beijing 100044, China)

Abstract:  This study proposes the equalization algorithm of passenger flow OD matrix to make the pricing
strategy of urban public transport network be more effective. The multiplier effect of social interaction and regret
psychology are introduced in travelers' generalized cost analysis. The multi-objective optimization model is
developed to reflect the public transport network's differentiated fare under fixed demand. The objectives of the
model are the maximum profit of operational department and maximum utility for travelers. The distance-based
fare, private car parking fee, and the departure frequency of public transport are variables in the model. The multi-
objective optimization algorithm based on cluster intelligence is introduced to solve the model, the proposed model
and algorithm are applied to the standard Mandl network. The results indicate that the distance-based public
transport fare can reduce travel cost, and adjusting the fare by pareto optimal solution can promote travelers' choice
behavior transfer to advantage equilibrium.
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Fig.3  Convergence of OD matrix equalization algorithm
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Table 3  Fare optimization results
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Table 4  Optimization results of departure frequency
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Table 5  Average waiting time of whole network
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