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Table 1 Relationship between types of drivers and

Table 2 Payoff parameters of drivers

probability of accident
Parameters | Meanings
B Benefit of risk-taking drivers
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(‘ takers make an accident
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Fig. 1: Optimal strategies at a matching by a risk
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Table 6 : Nash equilibria at each ‘matching’

Driver 1 Driver 2 Equilibria

(1,0)

Risk-taker Risk-taker (H,H)
(0,1)

(1,1)

Risk-taker | Risk-avoider (,J)
(0,0)

Risk-avoider | Risk-avoider (0,0)
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Table 7: Nash equilibria of drivers’ society

Conditions Equilibria
(p",4")

fo>1 (1,0)"

W>1 0< fo<1 (f0,0)
fo<O (0,0)'k

W< fo<l<h (1,1
(L,1)"

O<fo<W<l<h (fo,0)
(W, G)

(Ly”

fo<0<W<l<fi (0,0)*
(W,G)

D<W<1 W< fo<fi<l (f1,1)
(A1)

0<fo<W< fixl (fo,0)
(W, G)

(f, 1)

fo<O<W< fi<l (0,0)*
(W, G)

O0<fo< i<W (f0,0)
fo<O0< i<W (0,0)*

* in the table means ‘Evolutionary stable state’.
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Modelling of Social Equilibria on Drivers’ Risk Behaviors

Kei FUKUYAMA*, Hideyuki KITA*, and Hiroyasu HOSHINA**
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Synopsis

Risky driving behaviors does not always mean accidents. A potential accident to be caused by risky
driving behavior of a driver can be avoided by risk-avoiding driving behaviors by other drivers: whether
risky driving by some drivers cause car accidents depends on other drivers’ behaviors and attitude toward
risk. This study analyzes causing mechanism of car accidents among drivers with different preferences
and behavioral options on accidental risk. A random matching game is used to model interactions by
drivers’ ‘meetings’ on roads, and the resulting stable equilibrium behaviors of drivers in society is clarified.

Keywords : Risk Preference, Risk Attitude, Drivers, Game Theory



