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Fig. 1 Network for numerical example
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1 CPT (p=51.7%6=035 1" =2 o} =0.1)
Table 1 Path characteristics under network equilibrium(p = 57.7% & = 0.35 U‘) =2 ot =0.1)
R, R, R, R,
ya 31 100 0 10
Ut -0.155 8 -0.1556 -0.197 5 -0.1576

i 6.738 8 6.499 6 7.002 1 6.762 9
ot 1.768 9 2.456 5 0.487 3 1.704 5

w, 6.966 3 4, 141

1 R.. CPT
(R, R, R,
(Ry)
R, R, R, .
2 CPT (p=80% 6 =0.350" =2 cv* =0.1)
Table 2 Path characteristics under network equilibrium(p = 80% 6 = 0.35 U? =2 &) =0.1)

R, R, R, R,

Vs 13 104 45 0
Ut 0.2212 0.2213 0.220 4 0.027 9
* 6.546 0 6.205 5 7.035 7 6. 695 3
ot 1.193 3 1.875 1 0.057 5 1.447 5

w, 7.084 0 q, 162
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3 CPT (P=5717%6=0350" =1 cv* =0.1)

Table 3 Path characteristics under network equilibrium(p = 57.7% & = 0.35 E? =1 et =01)

R, R, R, R,
Vs 21 110 69 0
U -0.1657 -0.1657 -0.1657 -0.208 6
* 6. 883 6.626 5 7.205 6 6.948 2
ot 1.814 6 2.5524 0.3312 1.825 33
w, 71115 q, 200
3 | ( R\R, R,
) ; R,
4 CPT

(p=57.7% 6 =0.35 U" =1 cv* =0.05)
p r r

Table 4 Path characteristics under network equilibrium(p = 57.7% & = 0.35 F/? =1 e =0.05)

R, R, R, R,
s 60 97 0 37
U -0.243 4 -0.2435 -0.272 1 -0.243 3
i 6.661 8 6.3147 7.016 3 6.669 2
okt 2.3513 3.309 6 0.040 6 2.329 4
w, 6.943 5 q, 194
5 CPT U

(p=57.7% 6 =0.35 U" =1 cv* =0.2)

Table 5 Path characteristics under network equilibrium(p = 57.7% & = 0.35 (7? =1 et =0.2)

R, R, R, Ry
s 21 97 82 0
Ut -0.180 3 -0.177 3 -0.177 3 -0.2182
i+ 7.589 0 7.364 4 7.894 3 7.669 7
ot 2.0419 2.663 1 1.0122 1.986 7
w, 7.870 4 q, 200
e, )
4, 5 3 el
cvf 5

CPT
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Cumulative prospect theory-based user equilibrium model for stochastic net—
work

XU Hong-i ZHOU Jing XU Wei
School of Management & Engineering Nanjing University Nanjing 210093 China

Abstract: The assumption about travelers’ choice behavior has a major influence on traffic assignment.
Cumulative prospect theory ( CPT) proposes an alternative framework to the traditional risk-taking modeling in
route choice behavior which might be more complicated but more scientific. Based on the choice framework of
CPT this paper establishes a link between the network stochasticity and traveler’ s route choice behavior by
calculating CPT-based commute utility. Moreover we establish the CPT-based user equilibrium ( UE) model
as well as its equivalent variational inequality ( VI) expression. Accordingly an algorithm on the basis of the
method of successive average ( MSA) is proposed to solve the UE model. Both the model and the solution
algorithm are demonstrated in a numerical example. Sensitivity analysis of parameters involved is also dis—
cussed in detail which displays the effect of traveler’ s risk preference traveler’ s expectation on network
service level and network uncertainty on the UE flow distribution.

Key words: urban traffic; stochastic network; user equilibrium; cumulative prospect theory



