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Table 1 Probability of each state on risk environment
S $ ) $3 Sy Ss 36 $7 g
Pop(1=p) | ptL=p)t | pt(L=p)t | P (L=p)? |t (L=p)t | P (L=p)? | PP (L=p)? | PP (1 =p)°
S Sy S10 S11 S $13 Si4 Sis S16
Popt(1-p)! [P (=-p)? | P (1=-p)? [P (L=-p)° |pP(1=-p)? [P (1=-p° |pP(1=-p° |p(1-p*
S S17 Sig Si9 S20 S S 523 So4
Popt(l-p)! [P (L=-p)? | P (1=-p)? [P (L=-p)° |pP(1=-p)? [P (1=-p)° |pP(1=-p° |p(1-p*
S 825 S26 Sp7 S28 29 30 31 $3)
Pp(1=-p)2 | pP(L=-p)° |pP(1=p)° |p(L=-p* | pP(1=-p)7° |p(1=-p)* |p(1=-p* | (1-p)°
2
Table 2 Link parameters on risk environment
@ B Las;(0) ¢
5=0 S =1 5=0 S=1 5=0 S=1 5=0 S=1
1 0.5 1 0.2 0.3 10 20 600 400
2 0.5 1 0.2 0.3 25 35 600 400
3 0.5 1 0.2 0.3 10 20 400 200
4 0.5 0.5 0.2 0.2 25 25 600 600
5 0.5 0.5 0.2 0.2 20 20 600 600
delt =0.02 p =0.3 3 3

stgn = 0.01
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3
Table 3 Network equilibrium flow
o( 1) o( 2) o( 3) |o( 4) |o( 5) E mu
R, typel 2.505 6 2.505 6 e — e -59.513 4
type2 8.5518 x 1078 |8.551 8 x 1078 — — — | -228.4296
0D, R typel 0.002 1 — 0.002 1 — 0.0021 | -66.613 1
: type2 0.606 7 — 0.606 7 — | 0.6067 |-212.6547
R typel — — — 12.492 3 | 12.492 3 | —=57.906 8
3
type2 — — — 14.393 3 | 14.393 3 | -209.488 3
R typel 0.001 5 — 0.001 5 — — -41.141 8
4
type2 0.1757 — 0.1757 — — -127.757 0
oD,
R typel —_ —_ — | 9.9985 — | -32.3580
5
type2 — — — 9.824 3 — -123.733 2
typel 2.509 2 2.505 6 0.0036 |22.4908 | 12.494 4 e
type2 0.782 4 8.5518 x107% | 0.7824 |24.2176 15 e
typel + type2 3.291 6 2.505 6 0.786 0 | 46.708 4 | 27.494 4 e
( p =0,
0.05.1) delt = 0. 0.04.
0. 07
4
( 4 al.a2.a3.a4.a5 1.2.3.3.
4.5

;bl.b2.b3.b4. b5
delt =0.04 1.2.3.3.4.5

3 ) .

Fig. 3 Algorithm convergence process
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4
Fig. 4 Network equilibrium flow change trend under different environmental conditions
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Modelling traffic network equilibrium based on ART and multirisk-aversion
travel characteristics
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2. Antai College of Economics and Management Shanghai Jiao Tong University Shanghai 200052 China

Abstract: With more understanding of the uncertainty in the traffic system researchers have realized that the

‘expected utility theory’ based on the absolute rationality shows limitation in analyzing route choice behavior
under the risk environment and that the anticipated regret theory proposes an alternative framework to the tradi—
tional risk-taking in route choice behavior. In this paper the anticipated regret theory ( ART) is applied to
analyzing the route choice behavior under the risk environment and the consistent risk aversion assumption of
the travelers is extended to multiple risk aversion. Moreover a stochastic user equilibrium model is established
as well as its variational inequality expression and the solution algorithm is given. Both the model and the algo—
rithm are demonstrated in a numerical example. The results show that the regret psychology is not always sig—
nificant in the route choice process. In the non—isk and extreme risk environment the travelers’ regret psy—
chology on the route choice is weak. But when the environment is between non-risk and extreme risk the
travelers’ regret psychology has a significant impact on the route choice process.

Key words: anticipated regret; multi—+risk-aversion; expected utility; risk decision; route choice



