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Method for Constructing Agent-Based Simulation Models with Limited Data
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Abstract: Unlike traditional aggregate evaluation models, agent-based simulation models can capture the
behavioral interactions among individuals, offering advantages in the refined evaluation of transportation
policies. However, agent-based simulation models require high-quality data and face challenges in prac-
tice, such as generating daily activity schedule, calibrating parameters, and validating results. This paper es-
tablishes an operational and reproducible agent-based simulation model based on MATSim, designed for
application research with limited data. Using the congestion charging evaluation scenario in Shanghai as
an example, the modeling process and key techniques are elaborated. The focus is on daily activity sched-
ule generation methods based on mobile phone trajectory data and parameter calibration and results valida-
tion details of the model. The results show that the agent-based simulation model is capable of meeting the
transportation policies evaluation needs, with an average relative error of 8% for travel mode classification
and 17% for estimation of traffic volume on expressways in the baseline scenario of Shanghai. The simula-
tion results are analyzed at both aggregate and individual levels, demonstrating the application potential of
the agent-based simulation model.

Keywords: agent- based simulation model; MATSim; transportation policies evaluation; travel behavior

analysis; mobile phone trajectory data; Shanghai
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Fig.2 Overall framework of the agent-based simulation model
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