18 7 Vol. 18 No.7

2015 7 JOURNAL OF MANAGEMENT SCIENCES IN CHINA Jul. 2015
@®
*
( 210093)
day-to-day
» U491.1 DA : 1007 -9807(2015) 07 —0039 —-09
0 Smith *
. Wardrop
4-6
day-to-day
( A A
\ )
N . Kahneman 7 * Simon
Siu Lo ! ( pros—
.He Liu’ pect theory PT) (cu-

mulative prospect theory CPT)

« ”»

. .9
Avineri

@) 12012 - 11 -27; 1 2014 -03 -26.
: (71201078; 71371094) ; (71228101) .
( 1990—) . Email: yuxinlian1990@ 126. com



— 40 — 2015 7

r k ’ ﬁllz:
n OD r k oy OD

. | - ( advanced (1) = (3)

traveler information system )12716 frnk — qf 'P:Lk ke K reR (1)
n — n,- k K R 2

( reliable path search— a A;fr P e e (2)

ing system RPSS) v = 2 Zéfl S ke K reR (3)

16 reRkek,
' oD r k
aecA
CPT day-o-day 2
A 2.1 day-to-day

Y
Horowitz

N(G A) =
N A v, keK reR (6)
a V= (e ! v, n 2.2
1 C, a
¢,
R (OD) 'K:0D r o Xu "
. oD r
k a 1 0; q; n ( )
op - f m OD r k oD
S n oD 1 r
k Voo a i N) ) b
' n 0D r k . = f“’ dww{( T7,)) () de ¢
' Tﬁ'Z’ = ( tlk ! t) ! I n 0D i d77,



ny N’ NYL RPSS
T dw(1 = (W(T D)) oy g
J - - g (T7,)dT7, Iy B"
w' d77,
keK reRr (7)
w(-) &) u
11
i ) (
- (. -T7)" T}, <@ )

g?(T:lI.) = - - RPSS rn 0D
(T @) T > @, o ' o,
reR (8) (pa" =

(») = (9) |

w p = 17 rn r

(p” +(1-p"))~ Pa P
() ( 0.1)
gr
RPSS o
- py if min | p)/ —p,1<0.1
. T’,_Ik gwr . n-2<j<n .
i P = Cmin(p) +¢(py - pp) 0.95) (12
" =, |
if r;lin I p,/ =pi1>01
n-2sjsn
0<aps<l ¢ 4
n=1 )
RPSS  ATIS
w( *) 0< (
y=<1 ) A
1 a =0.37 8 = 0.59 RPSS RPSS
n =151 y =0.74. P, @?
@ = min{@}"| &"(@7) =p)"} reR
3 (13)
0=, +30, keKreR (10 @.'()  ATIS
Co=p, =38, keKoreR (1)
@
2.3 i
(7) - (9 (7, ~ N, (87)7) 0D r k
(7)
RPSS &
el Gumbel X
RPSS (15)
Logit 0(6=0)
day-to-day



— 4 — 2015 7

Uy =u,+e, ke K reR (14) ff=q p keK reRr (19)
exp( 0u ) .
== keK reR (15 ) ¢ dw( (T -
' Zexp( Ou; ) u; :kogr( T}) dx +
jek, ¥ de:
s.t. (1) = (13) C aull i 7
. [T
i A7}
n o+l (20)
U =u +& keK reR (21)

(&7, - 11') “ Zk s w,
i r r
gr( 7r)

- (T -@)f T >
reR (22)

3 Day-to-day

. = min{@!| yi( @) =pj} reR (23)
3.1 Day-to-day

k
.= " keK reR 24
Chen 18 7 k;gf (24)
v,=225i,f,k keK reR (25)
reR keKk,
] ff=0 keK reR (26)
. (18) = (19) Logit
1 (20) = (22)
(23) (25) - (26)
&
, Q- F P {q, r e R} {/'
III{I%X[({ max P - ln%in_ P} < e (16) keK reR {p kekK reR}
o ” CPT-SUE
max | p)/ —-p)l < g, (17)
n-l+1 <j<k
CPT-SUE
P=GP) PeQ (27)
( CPT-SUE) : 0={Pl kprzl v,
ek,
: Sl=aq, 0 p =0 Vrk
CPT-SUE :
V.= Y4q.% X8,/ Ya (28)
2 reR reR kek,
day-to-day 0 CPT-SUE CPT-SUE
. CPT-SUE PP e P =¢6(P).
P ()
P Xu "
(19) = (21) G( P)
k P
pf:Leuf)kkeK,reR (18)
> exp( gu;)
ford CPT-SUE



7 : — 43 —

3.2 Day-to-day

al a3
0 ( ) n=1 &1~ it ) D
A - -.\-. e ; 3 \"I
Pa , a2 a4
1 ( ) n<M 1
p(’l : Fig. 1 Four link network for numerical analysis
1
Table 1 Network characteristics
(13) t terist
2 ( 1 2 3 4
) (%) /min 3 3 4 3
oD . c, 100 | 100 80 130
3 ( ) 2 CPT-SUE
Table 2 Solution to the CPT-SUE model
n /
. 1 ‘ 2 ‘ 3 ‘ 4
0.8
4 ( )
max { max pjrk - min P/; doS< e -
reR kek, ""*‘ffg” n-lel<j<n 0. 182‘0. 327 ‘0. 174‘0. 337
SR NP —pil S e et RPSS
1 1.
RPSS
4 @ ()
1
1 -3
: 1(a, - a)
2(a, —a,) 3(a, —ay) 4(a, - a,) . 1 RPSS
qr qr =
200 py =90%.
BPR( bureau of public roads) t,(v,
¢) =10 1+0.15(v,/c,)*
o " o 1 N (0.8
fe o Chen 0.05)
ca ca = 0{10(1 ca ,
( ) 1=17
0, &
CPT-SUE day-to-day + &, .
CPT-SUE ( RPSS



— 44 — 2015

RPSS ) M=7¢=0.6
g =&, =0.05(
2 k(k e K. r € R)
1 )
8", A B SR A ]
2 RPSS : 2 | W URIH AT J/ 2 AT
1 Ej?( BN %) P T (AR T 352 %25
&
=
B
2
0.8 0.05 Fig. 2 Distribution patterns of actual path travel time and
( predicted path travel times
8.76 T T T T T T T T
8.74 o fEE2 PTG S AT ] i
8.72 <
= 870 4
£ so) B L 0 ]
= 866 4 RSt
/
I 8.64 _Jﬁﬁlrﬁfﬁigﬂﬁﬂﬂﬁwﬁ]ﬁ / ]
8.62 | L/“HH S, 1
B e . o 0 o * + t @ + " 2
8.6] freemee \ - T Fot bRy et
asal M | b TS ] ]
B50 I5 ]I() I] 5 ;’.(] 2I5 :’L[] ?13 1_’)5 40
A (%)
3 1 2
Fig. 3 Day-to-day adjustment of travel time budget ( TTB) in scenarios 1 and 2
3 1
2 day-to-day 3.1
2 | )
1 25 2 33
L )
3 ( 1)

Table 3 Convergent flow patterns in scenario 1

1 2 3 4
0. 182 0. 327 0. 174 0. 337
8. 628 8. 273 8. 861 8. 277
0. 572 0. 658 0. 793 0. 568

8. 605




7 — 45 —
3 1 ) 2 4
day-to-day 1 2
CPT-SUE ( 2)
3
o WA R R jé-g
= : - PR e X
2 T SR AR
2 %
@ o
=% 05 K
5 B
Hi A =
0.182 - e N e e
. O CPI-SUERYA® 1o
I I I L I I I J
5 10 15 20 25 30 35 40
mE] (K
4 Day-to-day ( 1)
Fig. 4 Day—to-day path choice proportions and on-time arrival probability in scenario 1
4 I( )
day-to-day
25
70 90
60
50
I# 40 1
@
g 0 B3
20 30
10 20
0 10
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
AT (K) A 1] (K)
5 ( 1)
Fig. 5 Dynamical evolutionary trajectories of path flows in scenario 1
5 day-to-day

RPSS

5



— 46 — 2015 7

CPT day-to-day CPT-SUE
RPSS

Siu BW Y Lo H K. Doubly uncertain transportation network: Degradable capacity and stochastic demand J . European
Journal of Operational Research 2008 191(1): 166 —181.

He X Liu H X. Modeling the day-to-day traffic evolution process after an unexpected network disruption J . Transportation
Research Part B: Methodological 2012 46(1): 50 -71.

Smith M J. The stability of a dynamic model of traffic assignment: An application of a method of Lyapunov J . Transporta—
tion Science 1984 18(3): 245 -252.

Friesz T L. Bernstein D Mehta N J et al. Day-to-day dynamic network disequilibria and idealized traveler information sys—
tems J . Operations Research 1994 42(6): 1120 - 1136.

Nagurney A Zhang D. Projected dynamical systems in the formulation stability analysis and computation of fixed-demand
traffic network equilibria J . Transportation Science 1997 1997 31(2): 147 —158.

Yang F' Zhang D. Day-to-day stationary link flow pattern J . Transportation Research Part B: Methodological 2009 43
(1): 119 -126.

Kahneman D Tversky A. Prospect theory: An analysis of decision under risk J . Econometrica 1979 47: 263 —291.

8 Tversky A Kahneman D. Advances in prospect theory: Cumulative representation of uncertainty J . Journal of Risk and

10

11

12

13

14

15

16

17

Uncertainty 1992 5(4): 297 -323.
Avineri E. The effect of reference point on stochastic network equilibrium J . Transportation Science 2006 40(4) : 409 -
420.
J. 2007 22(5): 78 -85.
Zhang Yang Jia Jianmin Huang Qing. Vehicle routing choice in urban traffic J . Journal of Management Sciences in
China 2007 22(5): 78 —85. ( in Chinese)
XuHL LouYY Yin Y F etal. A prospect-based user equilibrium model with endogenous reference points and its ap—
plication in congestion pricing J . Transportation Research Part B 2011 45(2): 311 — 328.
J. 2011 14(9): 13 -20.
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 -20. ( in Chinese)
. ATIS J. 2008 11(2): 12 -19.
Guo Renyong Huang Haijun. Dynamical evolutionary model of traffic assignment under ATIS J . Journal of Management
Sciences in China 2008 11(2): 12 -19. ( in Chinese)
J. 2003 6(2): 12 -16.
Wu Wenxiang Huang Haijun. Study on the travel behavior impacts by travel information systems in a network with parallel
routes J . Journal of Management Sciences in China 2003 6(2): 12 —16. ( in Chinese)
Han L Sun H Wu J et al. Day-to-day evolution of the traffic network with advanced traveler information system J .
Chaos Solitons & Fractals 2011 44(10): 914 -919.
Lo HK Luo X W Siu B W Y. Degradable transport network: Travel time budget of travelers with heterogeneous risk aver—
sion J . Transportation Research Part B 2006 40 (9) : 792 —806.

Horowitz J L. The stability of stochastic equilibrium in a twodink transportation network J . Transportation Research Part



B: Methodological 1984 18(1): 13 -28.

18 Chen R B Mahmassani H S. Learning and risk attitudes in route choice dynamics C // The Expanding Sphere of Travel
Behavior Research: The Proceedings of 11" International Conference 2009: 791 —818.

19 Chen A Kasikitwiwat P. Modeling capacity flexibility of transportation networks J . Transportation Research Part A
2011 45(2): 105 -117.

Day-to-day travel choice dynamics with guidance information in degradable
transport network

*

XU Hong-i YU Xinian ZHOU Jing
School of Engineering and Management Nanjing University Nanjing 210093 China

Abstract: It is assumed that travelers adjust route choices according to updated experience and guidance infor—
mation from the Reliable Path Searching System in the form of a travel time budget in degradable transport net—
work. With the consideration of bounded rationality and reference dependency we develop a descriptive day—
to-day dynamic model of network flow in the framework of Cumulative Prospect Theory ( CPT) . This model re—
veals how travelers learn update and adjust their travel time budgets as well as route choices from day-to-day.

The properties of the day-to-day dynamic model are then discussed and a solution algorithm is proposed to
solve the model. We then conduct numerical examples to illustrate its properties and it was demonstrated that
the day+o-day dynamics can quickly evolve to be convergent when the guidance information is relatively accu—
rate ( with smaller prediction error) . Furthermore the convergence state of the day-to-day dynamic model is
approximately identical to Wardrop user equilibrium. Such an understanding of complex travel behaviour has
important implications on transportation planning and management.

Key words: guidance information; traffic flow evolutionary; travel reliability; link capacity degradation; cu-—

mulative prospect theory



