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Table 1 Link characteristics of the example network

1

o

a 19/min ¢, /(veh/h) a 12 /min ¢, /(veh/h)
1 12 1 800 7 12 1 500
2 12 1 000 8 15 1 000
3 15 1 800 9 10 1 500
4 12 1 500 10 18 1 800
5 18 1 000 11 15 1 000
6 10 1 500 12 15 1 800
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Table 2 Route-link relationship of the network _/ \2/ o

k link (@) sequence 3 4 5

1 38-11-12

2 369-12 <4\ 6 /5-\ 7 /6)

3 3:6-7-10 "/ N \

4 149-12

8
5 14-7-10 10
6 12-5-10 Y
B3 s

Fig.3 Traffic network
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Table 3 CPT-based user equilibrium path flow pattern (TTB served as RP)
k 1 2 3 4 5 6
fk /(veh/h) 843 2 091 0 153 1 866 1047
Ut 5.88 5.88 2.89 5.88 5.88 5.88
* /min 97.44 98.23 99.63 96.81 98.20 99.19
o* /min 6.98 5.60 6.07 8.23 5.69 3.85
w /min 104. 14

RT3 R R AT D AT I TR AR B T DUPE Ay 47 8 e A AR 1 R 5 L T AR a3
SRRV AT I IRLZEA T BC O (2 T SR A G ) Rt #E30 BE - HH 47 I R D 225 i R4 T I
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k 1 2 3 4 5 6
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¢ /min 98.40 97.79 97.97 99.32 99.50 97.30
o* /min 7.01 5.59 6.02 8.33 5.73 3.82
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Fig.6  Reference point and prospect value of Fig.7 Route flow of different confidence level

different confidence level
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Fig.9 Sensitivity analyses of parameter y
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Traffic Network Equilibrium Model Based on
Endogenous Reference Point

WANG Wei, SUN Hui-jun
(MOE Key Laboratory for Urban Transportation Complex Systems Theory,
Beijing Jiaotong University, Beijing 100044, P. R. China,)

Abstract: The cumulative prospect theory (CPT) was applied to model travelers’ route choice
behavior based on bounded rationality in stochastic traffic network. Chosen mean-excess travel
time considering both reliability and unreliability aspects of travel time variability as endogenous
reference points, a CPT-based network equilibrium model and the equivalent variational ine-
quality formulation were developed. The heuristic algorithm based on the method of successive
average was adopted to solve the model. Then, a numerical example was proposed to illustrate
the model and the solution algorithm. The effect of bounded rationality and endogenous refer-

ence points on such route choice behavior and network equilibrium was presented.

Key words: cumulative prospect theory; endogenous reference points; route choice behavior;

network equilibrium; bounded rationality



