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Complex traffic flow that allows lane-changing and hampering intrinsically
contains social-dilemma structures

. 1 . 1
Yoshiro Iwamura’, Jun Tanimoto

1Interdisciplinary Graduate School of Engineering Sciences, Kyushu University
Abstract

We investigate the interesting question of whether social-dilemma structures can be found in realistic
traffic flows. To this end, we have built a new model to reproduce traffic flow when an intentional driver
attempts to change lanes before other vehicles, hampering others’ lane changes and decreasing their payoff.
Our model consists of two parts: (1) a cellular automaton that emulates real traffic flow and (2)
evolutionary game theory to simulate a driver’s decision-making process. Numerical results indicate that a
social dilemma—Iike a multi-player game of Chicken or a Prisoner’s Dilemma game—emerges,
depending on the traffic phase. This finding implies that social dilemmas underlie realistic traffic flows,

which have so far been treated by applied mathematics simply using fluid dynamics.
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