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Analyses of Stochastic Properties of Traffic States on A Urban Road Network
based on Evolutionary Game Theory and Randomized Algorithm
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This study proposes a novel methodology for quantitative analyses of stochastic properties of the traffic state
(e.g. traffic flows, travel times, and so on) on a urban road network. We first formulate a stochastic evolution
model of the traffic state basing on the evolutionary game theory: it is assumed that a user might be randomly
chosen by a Poisson alarm clock at each day, and might change her route choice as the perturbed best response; the
aggregation of this behavior describes the stochastic day-to-day dynamics of the traffic flows on the network, which
has a stationary distribution on possible traffic states. We then develop a quantitative method for evaluating the
stationary distribution of the traffic states by using a MCMC (Markov chain Monte Carlo) approach. Finally, we
apply the proposed method to a small size network and show that the proposed method can obtain the stationary

distribution efficiently.
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