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Union pricing mechanism of traffic information and road

congestion based on game theory perspective

YUAN Peng-cheng, JUAN Zhi-cai
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Abstract: For the two traffic management strategies of information providing and congestion pricing, this paper studied a
union pricing strategy. Firstly, it constructed the decision space of the government and the traffic information supplier, calcu-
lated the information market penetration. Then, based on the assumption of elastic demand, it presented an equilibrium model
which included two travelers( with/without information) , and got the travelers’ decision space. It also presented a union pri-
cing model based on the game theory at the same time. Last, it used a testing network to analyze the model. The results show
that the level of social benefits influence the information and the congestion pricing more significantly. It also find some results

of the model which are in accordance with the practical experience. All of these show the reasonable of the model.

Key words: traffic information; congestion pricing; game theory; union mechanism; pricing strategy

0 37

3T 3 8 [ HE M T L 2 ph T 5 A P OF S T A
(EL S5 THT B 2 22 W O 5 PR ), 35 15 R S R
P R B AN DA 24 At A% R TIT 3 SR B 11 7 R A
9 TS S B 10 9 o A B s, AL A A S 4T
SN ERF I — 2 RTT, YATE Z BT R %
TETH AR —AEZ (5B S 258 B B0 ) X T 2258
ZG BT, T 2205 T 33 1 A B Bt S [ i LA
FUR AR BRI 6 TR B T 583 135 545 38 3% W 2l T I 7 75 1
ORI 3SR R ) L IR ASE RGBT R
TEAE =B 0, W AT A SR LR i %
B A E R I VR R 4 S B8 B e hh T — AR
(RS . AT S EOR TS R GORAS I 444
RISSEECRE W B ORI ATAT N 5 (5 S SR P o A7 0
T ASTB B AT R 175 B 3407 58 (AR (605 B0 T it Bt
) 85 1 R 5 K 55 4 5 U5 e 50 2% 50 7 1

2553 AR IR SR M 2 S MUK , (1388 RGBT TR0R IR o |
LT UL, 3230 2R G = A R H bR 22 18] SR b R A AR
HH LR, 528 R GRS RS LR =AS 5 Tk
Z A R LR

TE PR AT IS SR BT 388 2o ) A 91 1B B Sk 1 o % ) ik
FHRAS , A8 AT R ATAT 0, (52 Tl R e I 23 1 FE T A
WA EN B s 0 BAR o 8 SehRrp, A (S0 i 2%
B S AT 1A TAT R, S5 15 B 4Rt 20 th 47
Y ATAT R AR R R R 2 i, Scik[ 24 ) 3 TR T
S TG B E W AT E A B SSE S B AT A
A A B AT DI A B S A i AT 0
2RS0T AR BE RS, TS B AT AC3d A Bt A T35 % R 4%
F T SRR FRAG  FEIET X PR HH AT . T S0 4% Y 2 5
WA | 3 3 3 AR R A BT 2S5 B T 3 i A R A A

DAL RIFE B 22 3t 56 7 40 8 s i 9 5 AR I X
A2 A GRS b 35X P 22 18] SUAEAE 3 % AR Al 40 10
KR BIANSCERT 10 ] 50N R 2838 15 B T 2 B A5 B IR 45 1

Wim HEA: 2013-04-08; fEEAHE: 2013-05-17 E&TH: BE A AHFEEF 87 A (50978163)
EEE /T 2 mA(1982-) , 5 W B 3RA, AT 4, TRAT T 7 @ 4 238 & 4Bl 547 (danis_ex@ 126. com) ; 5 & 4 (1954-) , F#HK

AALBB T, EEMAH QA GBBRAR L E .



5 14

FEAE, SR T IEAL A 69 3RS SRR L S R IR A TR A « 153 -

AT A S i B = M A, O HLX = AR A
LIPS, DRI A =2 ) Y ke SRR AR ELARO Y . SCHR[ 25 ]
WE5E 1715 BRI A AL X T AL 2 AR AR, 5C
FRT26 J I EE A5 1 33k 1A Al BIL A ok AP HR A 5 ] 7 B iK%
ARG IR E N RIS AT 7 HE— 205, BRI A 3k i g 2%
B L) e 2O AT S O R AT Sl AR B PR IR S
HH = H IR AR

1 REZ=ERGHESH

AT EEHRCE TS T =455 FIRSGEEHH 58
A B BEN R A AT AP AR A SRS 0] o AEILZ AT,
e A OCHI AT

W 7R 2838 P 2% vp B A B R 45 B2 11 1 (0D X)) YR,
weW;

" FRACIE M 2% EAL OD X w ) BRI AT R OR A, ¢ =

¥ -

IR LS FRTAT OD XFRHATHREEZ A, 39" = g5
K" FoRag il Mg L5 OD X w (B T B R4 ke K
iR OD X w AR kb B S (5 B A
S 3R 0D Xt w [AFEA% kb A W) S 538 £ S8 A i
S35 OD X w AIFRAR b ISR S =T +f;

AFTRMYE LA MBS Ja e A;

x, RARMG L IEBE o TR

6 TR HATsgl 5 B BT 5B TS50

0 FRAEASGRE M BITENGER TR

& RN AT EX WA BAN T iS5

" i OD Xt w [RIEAT 2S5 B AT BB AT 2% 5
" 7R OD Xt w A 3805 B AT S AT 9% 5
1, FREEBL a W AT

v, FRHEE a LIRSS 0, ev;

ci K OD Xt w AR b ERYHATESNL, 3 (¢, +0,)8,5
s" 27 OD X w [A) S 58 500 5 8,5 A W K A8 3 1 8

TIARZ 2 s =" =¢" —py3
¢y Fn OD Xt w [R5/ NI AT AR 5
Py FRACEAE B

1.1 RBEEERKZTH
RS R A EE NS 5Ty, Sl A i

ESCIB LR , e KB B PRAIE A T8 R GRS THIRCR . — A

G B AT DA 2o O PR A A R G IR S5 KO-, A

Z AT E RIS R G, NI m A S BT 80% s 75—

TR BT R R AR A7 7SS R G B FRFE . FTLA, 58

WL A PR AR — R 2R el DR ks e O B |

S AW T R, AT RS B R AR MB IR,

AT B R 5 B R 3 FHIRE (B TR AR 300 o

RSS2 40 HrARERE TIn— S AR AT 454k 25 R (9 1E i 2

J B, AGHE A T R SR NS v, , BRI 25

i A S M AT e 2, BV B AR R e (1) BUSRoK A

Z = ngwq"’ - (E,Ax” [t,(x,) +Bv, ] Vo, <, <, (1)
o (1) A8 — WU /R S AR G0 v H AT 35041 R 1Y i A
SRR A IEOR AT E AT I B O —H B AR ]
PFAR R I
1.2 EREMHERREZE

fr B RTR AT REAR BURT R A0 (5 8, , P55 B ik
A AT E R AT REHI K A SR R HSEER T 5 B R
FIFFAN T RESR LA X RO 15 8 . £ 3R P my s O R A i
5 A RE EE, RVANSR AR B BRI A e b Ry, 5 S AR PR Y
AIE A AR O 2B R (S A 5 Y ) A8 AR BRR) o Rl iy T
HUBEZEE A AE , QAR LA B R 2 [R] — it /K P 52 i
7 G AR JRAR U2 T e DA S A A e T LA 2 e (I Y
RN P, A A ORI R £ SRR A5 45 e K0T
U A

Zy= 50" Cpr=yh =Tt (pre ) do 2)

Horpr 0 FOR 3G A BBt LA S X2 1.3 WAL o
AR 0 FR A R AL TR D 6 B AT A BT

FESAE A s [ 150" (p + e ) die 7% th T B4 25 0 o 4
R 0 B A 2 S TR RS K W A B R B
K 2, 2 S 2 T R K, B 7 1 T A
ST
1.3 WHITHERRZ=E

AT 2 D U — A 2T R S R 5P
5B AUHRAR 15 3% FRIRe 2 2 75 H 7 D B R A6 A2 £ 15
It ELRR IS4 H 1758 PR 15 2475 50 P 2 75 M S50 15 .
ST SCA R S I 4 F 3 12 19 Tl 39008 1 R AT T
58 KBTI AR S BT SRR 0 o T H A 7 T AR
AT 9 T S T WO 575 S L 1 BT B0 £ 4
VA R o (0 5 AR 1 L 30 bR Sm
(T 559 5 2 0 A

A L P AR I AT 3+ —JE N BT 15 B
AT 5 55— F R B RSB I 5 % . % EAT— OD
S 0 (94T R IR T I OD X w0 B8 1 9T/ R AT 2, B

q" =D"(m) (3)

For s ()R B R U 20 PR 2000 B s o 26
Y TIE OD S w ] A 612 T4 75 9, B

1 )
LR )
Sk o= X100 (x,) +Br, 184 (s)

n 2 OD X w [8] /) AR EL

i FAE B AR R AR T REHRAIL 8 SRS A ) 5S35 8., i A
%% b BLATASAR B AT S BB AR B AL FH P e oA D ) 2k
TR, BUXT AR E OD X w, £ 45 IR I BERA R

exp( = bc})
= 6
P > exp( —0c}) (6)
ke KW

Horpogy, 2 0-1 484,67, = 1 FUREEE a 78 OD X w [A] (42 k
b3 FORE BB, 6 MOCGRIIE BB MR . X T AR
A S E B AT, PR AR 2 P IR A R IR B AT P f (0 It
WU AELJ dhy 3 A S A S, FURB KRR 2200 4 I, TR 6 <<
o X TARA LGB IMATE AR P A



- 154 - IR

31 %

_u, exp( —6c)
P = -t w (7)
X eXp( - bcy, )
I

R SCHR [ 24 ] % 3045 BT 3715 18 3 00 43 A LB, R AT
A A I A A R IR T A8 5E A B A4 e 2 5 AT LA AT
AT 2T o ASRAE—> OD X w (8], 6 IS0 A% B S T
T B TR, A7 2 o 1] T S Sa 5 B . SCilfE R
AT 1B AT LR A
1 1
:1 +expla+B( -s")] :1 +expla+B( —c" +¢" +p;)]
Him" IR OD X w B W 3K S AE B Y AT & A AT
SRIGEH o, B ATFE FREL " =" = ¢ —p, Fonfli35E
BRI Mt AT AR ¢ et 43510
=3 e s Xt (9)
VEA AR AR — 7, iR AT # AR AT 28 0 (R A%
TE W TR ) 52 B R TE B A 5 AR B R D A AT (Y
172K R EWEAEE R U E Ak B AT g2, it #E
AR SR 5 () ] LU L SR AR MR R AL (10) 3745

. - , x 1 " .
min Z(f,f,¢") = ¥ Tl (x,) +v,]dx+— 3% ¥ Filn J +
a'cA 6 wew, Sy

" (8)

~

m oA E

0 ugwkgz,\,wﬂ‘ Infi ,LZ‘WJO D (w) dw (10a)

s. t. Zﬂf:n“q“’ weW (101’))
kek®

kzkﬂ':(]_WW)q1b weW (10¢)

120,120 weW (10d)

Y= X X (Ji +fi)8 acA (10e)
weWpegw

=0 weW (10f)

X HL A B AR T P S A TR A o AR RS (10)
B H Rl
L0 ) =250 = ZauC X T -a"a") -

ZpC X - =n)g") (1)

ke KW
MG A2, X (1) 2303 2
aL(fJ,q;,A,u) _o LT Lg" A ) o Lo fg" )
p , , .

of dq
(12)
AR (12) AT LA
%@:{T( Infi 1)+ 3 [1,(x,) +2,18% =4, =0
(13a)
M’g}:’)\’@:%( ]n]x‘ +1) +“§4[ t, (%) +v,180 —p, =0
(13b)
Mw@:[ Ao+, (1=7")1 =D (g") =0 (13c)
K (13) 5N
Jo=expl ~b(cf ~2,)] (142)
fi=expl —0(cf —pw,)] (14b)
[ A"+, (1=7")]1 =D (¢") =0 (14c)
4 £ 9K 3R (10b ~ 100) 0T LS
i exp( - 0c})
== 15
Py q" > exp( —0c;) (s
keKW
o ]’;" exp( —9LZ)
w_ b ep(—0a) 15h
Pi q" Y exp( -6c) (s
keKW
LA+, (L=5")] =D~ (g") }=0 (15¢)

K (15¢) A, n" +p, (1 —0") ATERfE A OD X w 7] i F

WAt . RARA(1S) IERMA R Ak i H bR ek
BRI AR T R A T — i

AR S (10) H BE 2 A B B, SO A B A, OB R K
(10) BsR fife ik R i 7 BB 1Y i I A%, A SCR T it ) Dial
ik I (10) AR TIL T

A AR RSO LR B« L FR R IR R
BCAHAREL 2 350 (1) FoR LZ AR KBH 50(1,0) FoR
S L2 LA R HUE 1.2 3 (1) 55 (1,0) FR 5505 L2
i AR I AR G sp (1,0) 2R D25 i 1T 2

a) Wit HARIG T 5 v, FILET 5 v, S MILEH,
A 1=0,0(0,1) =v,,p(0,1) =v,,

b) Bift, Bi=1+1,%n(l) =0,XTHI-12HH
SRS v(L=1,k) (0(1=1,k) #v,) KKK s (1= 1,k)
MR s(I=1,k) (s(I =1, k) TR GH 1 -1 25 k4
T RAHSR I B AR A T RS AT ) R AR R W A
v(1=1,k) 5 p(1=1,k) P BT A TUSAH R, NE n (1) =n(l) +
Lo(l,n(l)) =0, TR o(L,n(D)) BTEEp(I-1,k) 1
e AR ENEEAR p(Lin(D)) s SIS ALEEH AT 2, %5 18 s (1 -
L) PR —M s, EEU AW, HE s(I-1,k)
A TS gk A sE 5

o) Kb . XTFE LR MITE TS o(LL k) & FALE
k(k=1,2,-,n(1)) ff7F (1, k) o, MR B b) ;75 0] U 2%
25 1l=1+1,

d) BRIEE, 28RS =0 FEFTAZRP KRGS R
BATUR L EFTE E(E=1,2,-,0(0)) 115 v(1,k) #v, (1 =1,
2,,L) WE a=a+1 40tk p(a) =p(L,k) ,HEL L,

AN EEAR LG BRI (10) 5K i oot A gt AR 5 14
B — R AR R SRR T AT DL SR SR A R 2 (10) , 4R 3¢
R P BRI F-W BB SR A I AR Y
1.4 FEEFHRRHPR

A AE P T 5 1 A v, € vy vna LA
Y BAR R (1) 55k s 20 15 S SR Rl 2o 1 7 5 B M0 A%
prel0, +o ] B HRIIER (2) Bk T A7 #38 of e 3R
HATER ¢" [0, + oo |LIRIARMEE SRR ¢" e [0,¢" ], H
PR (10a) fe/hh o FELL PSR BAR T, ZANHEE 5 i e 3R
TG SEAH H P S0, B AT AT — M 5 A] DA B A 2 Jr
V14 SR W TR 3 — 1 [ O SR B 0 B A e o

2 HEBEFEENSTRKRBEE

AR EETE A IS 5 0 # FE i ST
TV SRSk AR E A SR, RIACHTE S 7 3% T A BUR R A5 S
PR RIPIATE G, X WA 5 4 4 [l I 25 i X 5 19 5 4 3R
W, AR A X 5 ) SR R R ) OB SR . AT LASRIR

max Z, :Bugwq"' —(E,Ax"[ to(x,) +v,] Vo, <v,<v,, (a)

. LT (16)
max Z, =u‘2wq"'(p,—y0—f6‘ew (p+e™™)dx) (b)

Horprig" x(x, EES) ¢ BBCFHRIBRI (10) A
a) WAL, 2 EALE n = 0, 45 5 W) IR T8 U 2% H A%
oy Ry BT 1 -



%14

FEAE, SR T IEAL A 69 3RS SRR L S R IR A TR A -+ 155 -

b)Y 45 p o ARAT(S) L FHFTASIE 5 BRI B B 1.

¥ vy b, B m ARAT (10) 13 UG n 55 19 25 5
Ay T Gy X o

d)F5 n AR g, Fox,) FRARK (16a) , SKRAGEeft il 2%
MR 000y o

e)FEE n BB g, A (16b) , KA Ee A5 B0 %
Priyar o

D et dr . WR | v —vey | <& Hllpg,,,, -
Pi, | <& JUEIRZEAG BEEA o)

M1 AT GEAAY 3 52 F , JCvE AR FIRAT 8 7 At AR OG
S5, Wox BRI BB 05 B0 7, LA PSR (1 B3 1A A LA
AT SR, RN 1 P a8 12 A5 8017 8%
BB 288 R A T BAE 5 350 H7 o

i
O—O—0—®
00
O—O——1©

B1 SR 2%
s BER A TR N 18] R ORI 5 TR BPR pREOE X

4
1o (%) :;3{ 3.0+0.5[ z ] }

a

(17)
[RNCE )
q" =5000 - 2077 (18)
A BEBCRY F AT BRI ) 2B AT e ) Jm RNk 1 R .
1 AHBCH AT R ] Al A TRE )

PREE  EERATREE O EATRES i35 A oA RERT R ATRE )
1,2 20 1 000 7,8 13 1 000
2,3 23 500 5,9 24 800
3.4 17 500 6,10 20 500
1,5 18 1 500 7,11 26 500
2,6 19 500 8,12 19 1000
3,7 16 500 9,10 7 800
4,8 2 500 10,11 18 800
6,7 14 1 000 11,12 17 800
5,6 17 1000

AR RIS H 0 0 . =50,y =5.0,p=3.0,u =

M2 (B =10.20--200) , (5 SN A& BESEL B 19725 1L
BN 2 PR o RE I B Bl 2 Y M A AN 2 ~ 5 iR (3X
B HRZH B =10.20,100.200 B4R ) o

#2 B =10 BB BT A%

BB WA oS | BREBe WO oS || KB ORI o
1,2 4.763 2 4,8 0.000 0 7,11 0.000 0
2,3 0.000 0 6,7 0.002 3 8,12 0.000 0
3,4 0.000 0 5,6 0.000 0 9,10 2.066 2
1,5 0.3389 7,8 1.198 7 10,11 1.178 6
2,6 0.000 0 5,9 0.000 0 11,12 3.899 3
3,7 0.000 0 6,10 0. 000 0

3 B =20 BB A%

BB Wt ms o) || BB WO o) BB W o

1,2 4.791 2 4.8 0.000 0 7,11 0.000 0
2.3 0.013 5 6,7 2.167 8 8,12 0.0112
3.4 0.000 0 5.6 0.000 0 9,10 4,093 4
1,5 0.345 3 7.8 3.543 6 10,11 1.1777
2,6 0.001 9 5,9 0.000 0 11,12 3.899 3
3,7 0.000 0 6,10 0.1100

#4 B =100 W45 BB A

BB USRS v || BREBE SR MAE v, BB USRI 0
1,2 8.881 0 4.8 2.056 4 7,11 4.0342
2,3 1.013 5 6,7 5.030 1 8,12 2.076 3
3,4 0.986 0 5,6 0. 000 0 9,10 7.7325
1,5 4.3453 7,8 6.3317 10,11 10.540 8
2,6 3.765 8 5,9 2.3723 11,12 7.554 1
3,7 1.003 4 6,10 1.189 0
&5 B =200 B} 5% BB SR M A%

BB USRS v || BB W S As v, B USRS v,
1,2 8.891 3 4,8 2.678 3 7,11 4.002 5
2,3 1.139 0 6,7 8.814 3 8,12 1.983 3
3,4 0.986 0 5,6 0. 009 1 9,10 9.190 1
1,5 4.3722 7,8 7.701 7 10,11 10. 665 9
2,6 3.768 9 5,9 2.4513 11,12 7.595 1
3,7 0.573 5 6,10 0. 000 4

MBS E 2 WA B, B 225 K F B s,
SRS p, BFRAL,LE B =30 I, p, B EAR B RBEE S5
B3I, p, SGEETAEKR, 24 B > 100 B, p, BEIIEE B AR5 5212
FEARMRFFE— A RE MK o XA, A — 2t i td
IKPARMR IR T v, 338 15 B3R BERT A AR IS Tl 1 e IR M SR 4K
PR RANE o XA BGE ] LA R 7E — 2L 22 55 & B /K EARAK
FOIRTITHR , HR AT ) H A ESF ) 1 R 2 9T 22 30 o 1 e R A i
TR, AT B [ A AR T A o ARLRE G e 23 M0 2 7K 11
T, AT X T (7 SR S TR N o X B AR
L RN AT A 5 | 5 22 i 5K, RAIE B RN R R AL . 24
FE 2B A SRR BIAR XS 2 AT I, AT I ) JliAs 25 AR 43 AR
o, R AT R A S e s A B R R T BB H O AT
V6, DA RAFATG MR A B ) SR 3 B i 2, R 2L 7 6 T LA s aod B 411
i A ORI R . FR HH TE B IR i 4% SR g 32 th AT
FHEURF S SE M, k25 46 55 & K T35 31— S i, 4
SULEESEL B BN N A BR . MR 2 ~4 181]
PIE I WEESE B RN, B8 B 152 155 1011 11512
ST A 0T — 5 A v, T I BR6—7 .7 —8 . 9—10 A5 A
WA R B B . ATAN T AN HE B, BB 67 78 .9—
10 AR Al % BE R 88 /N) B E A TRR IR ) A R B K A T g
1o BIFREE B BRI, B AT e (] A th A 39 o, s e 5 22
30 3o X Ak S SRR B B AR T (A A T B )RR BRI, X
5B 256 ) FURARSTF A 10 o BRI 2 i B STt T —
FRIE M AR B A E S R0 EE E0E B N (Z, A1 789. 334
hnE 1 839.2)

ARS8 28 8 {5 BT M R, 7E B =50y =
5.0p=3.0u=1.0 178 6=0.01 BT, EHSMESH
B 43512 10 100,200 B, 24 6 4350 H 1 38039 10 B, e e f#g%
BERUA )M . FEAS 5 R /K7 R 3838 5 B M As A5 b B
AN 3 fiR,

MIEL 3 ] DU 75 25 AEAS AR 5 LT, 24 B 43 5l
k10,100 200 i, Bl & 9380, 5238 17 12 10 S5 55 41 s 14 22 B0
R PSR B A3 A AR S B . X
— UGN DURRE R « 740 R KOS R 3 it o, R AT 3 1Y)
I ] AR I, BTG I 1 2 B 2 ST, 8 A o ) R R Ay sk
FRANT 3 b Bl £ B 4L o 3 o £ 1 15 8 B e 340, AN
FRATF AL BRI 5 A R, 7620 & /K R i 3l Tl o, B A T
A G IR AS H AT X5 B T R S AR O Sk B B SRR R
AL B AR B R R AR AR S AN A% 1 Ak T DA B O 3R AS R



- 156 -

it E R AR

531 %

REGFIE o A8 M A SRR 19 E f e 4R A1 T — € 1Y

1&%0
80 ey 110 —
70] / 100 P
90| P =B=80
60 L=
= J g0l B=200)
£ S5
I 40| . I R
@4{) . / weo|
L 50
20| . 400 e
10— 30l
0 50 100 150 200 0 2 4 6 8 10
ZHB {5 B K
B2 f{5EEMKE B3 2gifE s b
S8 B 1A b BT AR (LA
3 HEFRiE

AT IR , DS B S8 B D P B i A% e
2y BURF R R SR R0 5 X A7 3 B AR e A T DA ) S 0 T
FE ERRE AT E R R A, AT HE 2R s 0D
XR84T AR SR BRI 75 Hh AT, T OD Xof ] 19 A A7 JliAS
AT OD X 8] 14 3 12t 0 A3 15 B0 , 1B ek T OD o [i] 11 1
BB BOR AN SR A B U A o T A B BSR4 AR
AR S 2 2 BRI o 22 P LB B T 283 5 B R s, 2
SRy AT AT LA e W 3K SR A SRR ) AT (5 S
FEARIAT A o (FUR L IE M PIAE R OIS S, T8 A B
SR SR S, SR S AR B B RAS T ol AR R R Y
ZYAS , AT E A 2 IS5 B IR, R i 47 25 B
— R AR A AT R REER I R S PRl AR B i 3%
Wkt B A5 BRI VLSE Hh AT 2 Bk 5 B S, I AR e B
B P e I I U it 5 X 2% 5 3 A o 583 8 S (4t i )
AR T 5 LA 1 5 3R (HR AT 35 8 B i 2 3K 38 3 {5 L )
AT RO ) R E (R BRI U, 6 A 2 AR IR R A . R
LA AR B AR T SRR 5 9, (FU A 40 S AN A
B, 15 B PR B A T R i o AT 1 8 2 ) T A S A R
(o R, S A P AR 00 245 S I A A1 1 DU A A 5 A
B , (S0 RGBT R e o [AIBE, a3 AT, S0l 4
HHH 1R S Pl B A B st 2 R BUAR B A R E

TELL B A3HT A SEA, b, AR SO e T BUR 5 B B R
PSS (] fE A AT B AR e FR AT oM A 6 A |, 25 Hh T 50l
T A AR BT AR OR , S T R S S
S BAT S A5 B PRI A7 & TR A A0 T 1 190 4 24 i 23 1ic
Y FEXPBORY AR AN AT AENE A — AR RES T TR 5 18
SEHEA] b P TR TR SR AL A 10 S A B S Pk A BRI
FREMBI, B TRERE . IR OISR 0 B
AT T 00, A5 R B  Ah Wi K1 S 38 T8 £ R B A 2
XSG {7 B S T BRSNS ) A S IR TR 22 T
RIEAKFRZEMET A5 BB A 2 SR BRI, JF B w
BRI T B AR R AR A R R s WAL S 2 U R
AR EN—RE KPR AT A5 ST AR BEZE 5T A SRk FAE 1
A SR RO ARG, LIS, 5 S 3R 3t iy ) Ao B A i i
FHARM B SRMESRAT T RAN o BEoh B RGIS5 RL 5 25
AW, WAL A SR AN G B o AR SCRERY AT LI BUR I
S PP A% T s P S KA
S 30k

[1] ARF,&E MR B AR T £ 0 L0 a5 AEEXFR
[J]. 2% 14254 ,2011,26(6) :801-808.

[2] ZWr,0EE. S0P E R M &SRR & SR AR 28 5 B
[J]. A oAmit 5 58 ,2011,31(1) :94-102.

[3] ZHANG Xiao-ning, ZHANG H M, HUANG Hai-jun, et al. Competi-
tive, cooperative and stackelberg congestion pricing for multiple re-
gions in transportation networks [ J ]. Transportmetrica, 2011,7
(4):297-320.

[4] ENRIQUE-FERNANDEZ L J, De CEA C J, VALVERDE G G.
Effect of advanced traveler information systems and road pricing in a
network with non-recurrent congestion [ J ]. Transportation Re-
search Part A, 2009,43(5) :481-499.

[5] kAT, Eab sl B3 T o AT X R R0 [)]. & 2a
% %4R,2011,14(9) :13-20.

[6] VERHOEF E T, EMMERINK R H M, NLJKAMP P, et al. Informa-
tion provision, flat-and fine congestion tolling and the efficiency of
road usage[ J]. Regional Science and Urban Economics, 1996,
26(5) :505-529.

[7] De PALMA A, LINDSEY R. Information and usage of congestible fa-
cilities under different pricing regimes [ J]. Canadian Journal of
Economics, 1998, 31(3) :666-692.

[8] YANG Hai. Evaluating the benefits of a combined route guidance and
road pricing system in a traffic network with recurrent congestion|[ J].
Transportation, 1999, 26(3) :299-322.

[9] ZHANG Rong, VERHOEF E T. A monopolistic market for advanced
traveler information systems and road use efficiency[ J]. Transporta-
tion Research Part A, 2006, 40(5) :424-443.

[10] LO H K, SZETO W Y. A methodology for sustainable travel informa-
tion services[ J|. Transportation Research Part B, 2002,36(2) :
113-130

[11] Eais, B3 8RR Tey s s Mare i) £ 2f %
2 3%,2008,11(4) ;76-82.

[12] VERHOEF E T, NIJKAMP P, RIETVELD P. Second-best congestion
pricing: the case of an untolled alternative[ J]. Journal of Urban
Economics, 1996,40(3) :279-302.

[13] YANG Hai, HUANG Hai-jun. Principle of marginal-cost pricing:
how does it work in a general network? [J]. Transportation Re-
search Part A, 1998,32(1) :45-54.

[14] SMALL K A, VERHOEF E T. The economics of urban transportation
[M]. London: Routledge, 1979:237-242.

[15] SUMALEE A. Multi-concentric optimal charging cordon design[ J].
Transportmetrica, 2007, 3(1) :41-71.

[16] YANG Hai,TANG W H,CHEUNG W M, et al. Profitability and wel-
fare gain of private toll roads with heterogeneous users[ J]. Transpor-
tation Research Part A, 2002,36(6) :537-554.

[17] EMMERINK R M, AXHAUSEN K, NIJKAMP P, et al. The potential
of information provision in a simulated route transport network with
non-recurrent congestion [ J]. Transportation Research Part C,
1995, 3(5) :293-309.

[18] YANG Hai, LAM W H K. Optimal road tolls under conditions of
queuing and congestion [ J]. Transportation Research Part A,
1996,30(5) :319-332.

[19] #5955 K T o 1) o 2512 38 345 45 09 38 R 4
BAEA 5 i $ Rk [J]. A% 1A% b5 % %,2012,32(10):
2306-2314.

[20] LEVINSON D. The value of advanced traveler information systems for
route choice[ J]. Transportation Research Part C, 2003,11(1) .
75-87.

[21] theh), B dh, k. AT ERATRE LG L R & ¥
A[J]. EmAF FR,2011,14(7) :2-7.

[22] BEL, AR, FFE,F. $%DEA P RAEBTREGES R
FRBEAM[T]. F 2 LA 5 HR,2009,23(1) :23-28.

[23] JOU R C. Modeling the impact of pre-trip information on commuter
departure time and route choice[ J]. Transportation Research Part
B, 2001,35(10) :887-902.

[24] YANG Hai. Multiple equilibrium behaviors and advanced traveler in-
formation systems with endogenous market penetration[ J]. Transpor-
tation Research Part B, 1998, 32(3) :205-218.

[25] KOBAYASKI K, DO M. The informational impacts of congestion tolls
upon route traffic demands[ J]. Transportation Research Part A,
2005,39(7-9) :651-670.

[26] GARDNER L M, BOYLES S D, WALLER S T. Quantifying the be-
nefit of responsive pricing and travel information in the stochastic con-
gestion pricing problem [ J]. Transportation Research Part A,

2011,45(3) :204-218.



