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£ C, 1
] 1 1< 4 OD (1—552—>553->54->5)
I?lyny+l—aN; Z; auQ oD
uw)v,(u Q) -y , (16) D, s =5500(veh/h) D, ; =
s 0<u <u™ Vaed (17) 2000( veh/h) D, 5 = 6 000(veh/h) D, ; =
v(u QY 2 000( veh/h) .
1
Table 1 Input data for test network
1 2 3 4 5 6 7 8
/min 10 23 42 10 15 10 23 42
/( veh/h) 1 000 2 000 3 000 4 000 6 000 1 000 2 000 3 000
2
Table 2 Parameters for the example
200
16
0.5
0.1
2. 1 000
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Table 3 Change in equilibrium OD travel disutility before and after road pricing
oD 1—5 2—5 35 4 -5
( min) 49.9 49.827 49.946 49.708
(' min) 51.6 51.473 51.582 51.335
1.034 1 1.0330 1.032 8 1.0327
METTT oD 25
( MTT) 4 MTT oD
1—-5 (1-4-5)
METTT (2 -5) (3) Ob 35
MTT (7 -5) (8). MTT
METTT 5 4
MTT Ob 1—-5 35
; (3) (8)
METTT MTT
METTT 4 5 ; METTT
3 oD
1—-5 255
Oh 35 0D 45
4 METTT MTT
Table 4 Comparison of METTT model and MTT model
4 5
METTT 710 150 704 790 2.784 9 2.668 9
MTT 708 680 703 570 2.214 2 3.1259
G, TF, TF (16 0.5
0.1)
(16  32) (0.3 G T, TF
0.5) (0.1 0.2). 5
) o - d, d, d, 5
d, = G, _— G, - TF();TF0 - TF - TF
TF
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5 PSP, P,
Table 5 Effect of PS P, and P,, on the solution

Casett PS P, P, d d, d;
1 16 0.3 0.1 0. 000 75 0.001 34 0. 000 54
2 16 0.3 0.2 0. 000 72 0. 000 25 0. 000 64
3 16 0.5 0.1 0 0 0
4 16 0.5 0.2 0. 003 01 0.001 13 0.002 27
5 32 0.3 0.1 0.002 71 0.002 07 0.001 04
6 32 0.3 0.2 0. 004 43 0. 000 24 0. 003 96
7 32 0.5 0.1 0.001 73 0.000 14 0. 000 64
8 32 0.5 0.2 0. 000 20 0. 000 92 0. 000 55

METTT

UE

Yang H Huang H J. Mathematical and Economic Theory of Road Pricing M . Oxford: Elsevier 2005.

M . : 2011.
Zhang Huaxin. Theory and Method of Congestion Road Pricing M . Shanghai: Shanghai Transportation Press 2011. ( in
Chinese)

J. 2008 11(4): 76 -82.
Tang Yumin Feng Suwei. Model of traffic behavior based on game theory under road-pricing regulation of government J .
Journal of Management Sciences in China 2008 11(4): 76 —82. ( in Chinese)
Waller S Schofer J Ziliaskopoulos A. Evaluation with traffic assignment under demand uncertainty J . Transportation Re—
search Record 2001 1771: 69 -75.
Duthie J Unnikrishnan A Waller S. Influence of demand uncertainty and correlations on traffic predictions and decisions
J . Computer-Aided Civiland Infrastructure Engineering 2011 26: 16 -29.
oD I

2011 11(2): 70 -76.
Sun Hua Gao Ziyou Long Jiancheng. The robust model of continuous transportation network design problem with demand
uncertainty J . Journal of Transportation Systems Engineering and Information Technology 2011 11(2): 70 -76. (in
Chinese)

Lam WHK Tam M. Risk analysis of traffic and revenue forecasts for road investment projects J . Journalof Infrastructure



10

11

12

13

14

15

16

17

18

19

20

21

22

23

Systems 1998 4: 19 -27.
Chen A Subprasom K. Analysis of regulation and policy of private toll roads in a build-eperate-transfer scheme under de-
mand uncertainty J . Transportation Research Part A 2007 41: 537 —558.
Gardner L Unnikrishnan A Waller S. Robust pricing of transportation networks under uncertain demand J . Transporta—
tion Research Record 2008 2085: 21 -30.
Nagae T Akamatsu T. Dynamic revenue management of a toll road project under transportation demand uncertainty J .
Networks and Spatial Economics 2006 6: 345 —357.
Li H Bliemer M Bovy P. Optimal toll design from reliability perspective J . In: Proceedings of the Sixth Triennial Sym—
posium on TransportationAnalysis ( TRISTAN VI) . Phuket Thailand 2007.
Gardner L. Boyles S Waller T. Quantifying the benefit of responsive pricing and travel information in the stochastic conges—
tion pricing problem J . Transportation Research Part A 2011 45: 204 -218.
Chen A Zhou Z. The a-reliable mean-excess traffic equilibrium model with stochastic travel time J . Transportation Re—
search Part B 2010 44(4) : 493 -513.
J. 2003 36(1): 6 -10.
Zhao Tong Gao Ziyou. The bidevel programming models in the urban transport network design problem J . China Civil
Engineering Journal 2003 36( 1) : 6 —10. (in Chinese)

2004 4(1): 35-44.
Gao Ziyou Zhang Haozhi Sun Huijun. Bidevel programming models approaches and applications in urban transportation
network design problems J . Journal of Transportation Systems Engineering and Information Technology 2004 4(1): 35
—44. (in Chinese)
J. 2009 12(5): 27 -35.
Shao Hu Lin Xingqgiang Meng Qiang et al. Traffic assignment problem based ontravel time reliability J . Journal of
Management Sciences in China 2009 12(5): 27 —35. (in Chinese)
J. 2006 19(2): 86 -90.
Xu Liang Gao Ziyou. Urban transport network design based on link capacity reliability J . China Journal of Highway and
Transport 2006 19(2): 86 —90. (in Chinese)
I 2008 20(2): 494 -498.
Xu Liang Gao Ziyou. Urban transportation network design based on travel time reliability J . Journal of System Simula—
tion 2008 20(2): 494 —498. ( in Chinese)
J. 2009 24(3): 355-359.
Wang Zhengwu Luo Dayong Huang Zhongxiang et al. Multi-eriteria multi<oute choice under uncertainty J . Journal of
Systems Engineering 2009 24(3): 355 -359. (in Chinese)
J. 2009 24(1): 99 -103.
Wei Hang Wei Jie. Emergency path problem in stochastic and time-varying network J . Journal of Systems Engineering
2009 24(1): 99 -103. (in Chinese)
J. 2011 14(7): 1-7.
Xu Hongli  Zhou Jing Xu Wei. Cumulative prospect theory-based user equilibrium model for stochastic network J . Jour—
nal of Management Sciences in China 2011 14(7): 1 —7.(in Chinese)
J. 2011 14(9): 13 -19.
Zhang Xiaoning. Traffic pattern under the guidance of real time traffic information and traffic information benefit evaluation
J . Journal of Management Sciences in China 2011 14(9): 13 -19. ( in Chinese)
J. ( ) 2007 8(1):



— 40 — 2015 1

139 - 144.
Xu Liang Gao Ziyou. Review on user route choice behavior model under uncertainty J . Journal of Yanshan University:
Philosophy and Social Sciences Edition 2007 8(1): 139 —144. (in Chinese)

24 Lo H LuoX SiuB. Degradable transport network: Travel time budget of travelers with heterogeneous risk aversion J .
Transportation Research Part B 2006 40(9) : 792 -806.

25 . I 2009 24(2): 184 -189.
Zhang Huaxin Zhou Xizhao. Congestion pricing location problem of multi—class network with social and spatial equity con—

straints J . Journal of Systems Engineering 2009 24(2): 184 —189. ( in Chinese)

Stochastic model of congestion pricing based on mean-excess total travel time

BAO Yue' XU Meng® GAO Zi~you'

1. School of Traffic and Transportation Beijing Jiaotong University Beijing 100044  China,
2. State Key Laboratory of Rail Traffic Control and Safety Beijing Jiaotong University Beijing 100044 China

Abstract: This paper considers congestion road pricing with demand uncertainty and uses the mean-excess
total travel time as the system risk measure. Mean-excess total travel time can consider both the reliability and
the unreliability of total travel time and so it is a more complete risk measure. Because the model in this pa—
per with stochastic demand is difficult to solve we turn it to a deterministic model through Monte Carlo simula—
tion and solve it with the genetic algorithm. A numerical example is presented to illustrate the model and
compare it with the expected value model. It shows our model is more appropriate for risk-aversion deciders.

At last we demonstrate the stability of the algorithm through examining the effect of the parameters to the solu—
tion.

Key words: urban traffic; congestion pricing; demand uncertainty; mean-excess total travel time



