EALBR M
20134E 9 A

M B K % % #A R P2 O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol.41 No. 9
Sep. 2013

TEHE . 0253-374X(2013)09-1359-07

DOI:10.3969/j. issn. 0253-374x. 2013. 09. 013

17 S S A M A

=£#,5%k LA

R, F2BRE!

(L AFR%E ER STETEKFBELALRE, 18 201804; 2. AFFARE ¥ 5F B LA, B 201804

RE . BT AT P A 8 R B AR =R B B R
BE 4 T AT PR B B A R B B S R SRR I T 3
i ATIAREBE , B AT 7 SRR Pk BE | R I 2 % LM
BERNINATRELR S PRI BE, 45 1 T B I R R B I B SR 22 1)
HSRERAARELL L 3 ATk B B k. AT RA
BRI B N ATHCHE 7 T HAT 7 O i 2R i 24
LI Logit BEL, ARRE T Lk 3 ATIMEEE, IR #EAT T #bk:
B W T BRI S A R M N SE R R
BN E T A FE B E B, SR B R, A% RN
BB — € RS KT 308 R EH M L
BER AR T AT BT T 6 B B FAR AL

RER. BTl E RS AR R, HEE
BRI ; £ Logit A
FES#ES . Uil 1 XEAREE: A

Conception of Travel Elasticity and Its

Application

YUN Meiping*,
CHENG Xinying'

(1.Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China; 2. College of

Electronics and Information Engineering, Tongji University, Shanghai
201804, China)

ZHANG  Yuan?, ZHOU Yuan',

Abstract. This paper defines the elasticity of trip chains as
the distribution of the probabilities of different alternatives.
Three kinds of travel elasticity are proposed, which are
elasticity of mode choice, elasticity of departure time choice,
and comprehensive elasticity of mode and departure time.
Then methods on how to determine elasticity of trip chains are
provided. Based on a dataset collected in a day travel survey
in Zhongshan, Guangdong Province, two multinomial logit
models on mode choice and departure time choice are
established to calculate the elasticity of the above three
elasticities. Finally, a comparative study was made of the
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mode shift prediction with or without a consideration of the
mode choice elasticity. Comparison results show that the
mode shift prediction model without a consideration of the
travel flexibility tends to exaggerate the effect of travel
demand management (TDM), which illustrates the necessary
to study travel elasticity in transportation management.
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Tab.1 Records of trip chains of one commuter in ten days
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1 8:00 F3 gk ARE ARE ARE
2 8:15 F3 ARE ARE ARE ARE
3 8:15 P gk Hugk gk
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Fig.1 Distribution of elasticity of mode choices
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departure time choice, ETCT) #J Pearson #H = #
R, IR RME X RECN —0. 066, 3FIET 0,3
B —E A B B RA M, A ZE MBS,
AT R R (5) T3 45658 1B 3858 Ty X H & i %)
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Fig.3 Distribution of comprehensive elasticity
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PR, H, AT & Bt B AT A — T4
HAT AT AR AR BE AR .

4 HITHREEZNHSRER S

SPERERL0, 1 |2 MRS AR B, T s B
AT SCEE BV » PITAR 08 3504 B8 A9 (L IX [RDRE 32 D5 A
FEHAT IS, A SR 1 “BRESF 407 RS
)53 7 . ARYEAERA 0 I35 R AN B4 5T 15, °T LURR
SPESFGIr A 4 ARG, W 2.

2 WHZEHHAE
Tab.2 Classification of four travel elasticity degrees
BHER BX
SEEREHT X1 EEREA R R @G E R

o WL 2 YRR B0 36 8 LA AT R (SR
WARERET 0§ R R SR

e R 3 YRR B 36 85 ELA AT R (SR
AAPSREEAT e R B A I AT AT AY R BE Hi

SEAWHMAT AL 3 FIBRS AT
D BEERLE n=>4 B FPEEHE R )

FE LB, SR — MG ER R p, >
8020, R AT X BB A R oK.

(2) MATHE PSR G030 2> BIMH

LA H Rt 220 B o, AR SO B B R M A 4 A
I BLHEATRISE , 8L n= 4. XF5E 2N AT, E AT
F XL 4 FRIEFTR S po=m,m=>0.8,WF
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i=1
3
S0 mE < m+ A —m)? (9
i=1

4
183 0.653 3<< D, pt <1,
i=1

BUL AT 1, HATHE e 2RI AT B[R K=
0.266 7. [FI, Al RAGE WM HATHRE R K=
0. 653 6; ¥R B HATHIBE RN K=0. 933 3; 584
B AT ERRBIER 1. A8 3] 4 ARt
HIBAMEE R4, TR 3 BIE—FIFTR.

(D) — MBI T B SR 5 T ik

LFT S R BN B N BRI
WEKMER p,=>P (P RRHEFREREE, A&
&, TR B RAESURS T B EE R, I AR SO
R 80%0) , BR AT B W v BB B A A Y 3 BRI NI
PEFER, T A B3 3 Fras TR S g0k 2.

Xof o 1L T R R R B R B R G S
R 4, 2 T4 s AT BB 4 W AT X B A
S T R G 280, 35 95 % 25 4. DR SREBGE M1
TDM E 3, 51 X — T4 RAREMEH 1T, Hig
RIFTH.

1 524N

PEHAT,
4.73%
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Fig.4 Classification of elasticity degree for
departure time choice
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Tab.3 Values of elasticity of trip chain of four travel elasticity degrees

B , = , WiTsEsE A
s WG AR A T A K ] L2 iy WO
A—p)%
1 FARMEHAT [0 npt+1 1= p J [0,0. 266 7]
’ n—l
(1 X (1—p)2
2 BWARIMEHAT 1 \/ += p an e n_é’ 1} (0. 266 7,0. 653 6]
n—1
2 (1 X z2  n(1—p)2
3 A B AT ) \/np +* p \/ng +2 n—g _1] (0. 653 6,0, 933 3]
n—1
p:  n(l—p)2
4 SAMMEHT [1_ I J (0. 933 3,1. 000 0]

n—1

I R SR S R X 0 BB, R B SRS T X ] T R A 3 S G 5 A DX ] £y FR.

HEFERIE M. R0, 72 TDM L HERT , 10471 BB 45 5%
SRR T AL L SEHEACR , DAFE S TDM e °] 47
PES BT RIS AL PRI, AR AL R E X
EESHTEMNBEERERAEELER, TN S
TDM X} R itk AT 87 B AR I 5 7B BB, T X 3 i
TR MR N A S, AR RAASCIRE T
PEBERE S, X L T BIRER AT TDM #4780 A,
5.1 TDM HFERIEE

AR R, LT R RE B AT PR
BT el (2005 73, 090, TT AR T84 (4
i 1. 3%0). YA B FER ) A A I e TDM,
WERTEHRITERBIAZTE AT, DEL AN
Se, Akl T REEH. REBRBE TDM B2
“YE L BRI BEFE AT R A 38 AT AR SO AT AR
AP BEUAYEEENEREWE R AT
B,
5.2 #HEHH

FRIERT SCHAEE T R B R B 8R] T h47
FHHRPER A MR, R BL IR EN, v H P4
BB KRB Z AT HE s,

RABEILE LB, AT E R TS Z 3
TDM &4 0. 76 0~1 Z I8l A B BEDLEL », AR
BEHUE RAMK BATAT 8 M RE DL , B S 3 SR 0 Y
JEREZ SR MERE GRS R XA H X 3
BED. 4 r<qg i, EZSHHE FriBSEUE, 2
TR 5 AR B R A A AR

(1)TDM Sja Z B & Jr N -4 e 3

FIRBAE B HATHURE , Go it B m A B 7,30~
8:00 £ AHATE I A M- L, WK 4.

(2) TDM S2jte J5 A B i AT Btk p O %8

A E AT, BB B R A B A

Bl 3L AT B M BOR B2 R FE R L 70 D0 AR
B SRR, BMARA B, TR R R L 7006
AIBE SRR R/ 1(RD o 005 R A R R B
NIEVERERELL 7000 MBEREE 1 NS RIRA D.
AT T A EIEIL AR IR 5.

%4 TDM XiERi R SIER B A X 45EER
Tab.4 Original distribution ratio of traffic modes
in morning peak hours

AT A B/ A ARBESE/Y%  BHESH/%
B 1958 10. 8 10.8
HfTE 907 5.0 15.8
B HTTE 284 1.6 17.3
AFRE 245 1.3 18.7
NEZE 1481 8.2 26.9
B 13 260 73.0 99,9
HAth 17 0.1 100.0
B3 18 152 100. 0

#*5 TDM iR REHITEMENESIE
B A HHEER
Tab.5 Distribution ratio of traffic modes after TDM

without consideration of travel elasticity

TEF A B/ A ARBESE/Y%  BHESH/%
B 2 094 11.5 11.5
HiT%E 1130 6.2 17.8
M HITE 533 2.9 20.7
AFEE 383 2.1 22.8
NEZE 1789 9.9 32.7
B 12 204 67.2 99,9
HAth 19 0.1 100.0
Bit 18152 100. 0

(3)TDM St 2 J& A7 Bk i 7 e 8

Eg AT, BB BORX B 2R BT E R
1020 FRESR A28 B AR 43 M AT E A 3000 At
A0 R A AT E R 70 0 URESR ARG M e 4
SAPEHATER 9000 AT RRA . AR I AT & Y
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Z 0 Logit AL | A8 8 kA FH DAY E3E » AR B O
A TDM 5Lt Ji A % 58 th A7 3 i O BTk, g
FESLI T N BEOLEGE. A& T T A 15 0SS
R 6.

F*6 BTEEEEHTEERFESIEREFXSEERL
Tab.6 Distribution ratio of traffic modes after TDM

with a consideration of travel elasticity

ZEFR L VN BRESWE/ % BiFESR/ %
E47 2013 11.1 1.1
BAE 1016 5.6 16.7
GRS E N 360 2.0 18.7
AEKRE 318 1.8 20.4
INEZE 1626 9.0 29. 4
BERE 12799 70.5 99.9
HAth 20 0.1 100.0

Mif 18152 100. 0
(O FIFR RIS 5 LA

AR TN 2= 7 . 72 TDM SEHE Z Rij 2~ 38 %
K53 1. 3%, TDM SEHE 2 Ja £ 2% R Rt
BERRE 2. 1%, ZERBENHTESRE 1. 8%,

BEFE B M 2= 5. 72 TDM 527 Z 5T BEFE
ZESHE K 73, 0%, TDM SZHE 22 J5 o & pe s 4
FITE SRR 67. 2%, E R HMENITREERE
70.5%.

[ 38, HoAt 7 R A5 R R, 78 AR H
N R LM BE A TDM 380 B A 20 — 58 P2 B
FERTHIESR. XL L, R TDM R
AR B B R 32 B RE SRR A TR Y, 25 R S A
LFERT TDM BOR A [F 8 M i A A 52 o 72 B
B2, BT AT G5 SR 76 PR R .

6 %t

E TR BB RSP MR A B U
SrHT, B AT S BET M E G A T IR TT
%, BYWARRARBMEM N, Z5a kR
FAAFNRKEENRECEE SR FIHH I
T HATHE , 458 2N Logit A, MR T H I /&
R RIEHTHEEA AR G H T 3 EEHR
W8T 35 LB T 2 iR S MR BE AR 8 FE A B Y
fEOLT , TDM #5752 A 38 07 R % &, $EE
W, A% BB A TDM ORI — & 72 B
EERTHEHERR.

ARSCHR H By B SCRT LA B — Y PR IR

WA SRR BT POR S AR T B TR R B
BEAb, TR AT LA S BN B 45 AR R, HE R
S BT A SR A E X

X3k

(1] £35. ETFEINBITNESFRNEFEERFEID]. K&
AR FEISEFBE, 2005.

ZONG Fang. Study on activity-based travel time and mode
choice models [D]. Changchun: College of Traffic of Jilin
University, 2005.

[2] XE&. FEHER—SFBTASHTEIM]. dbx: A
RAHE H AL, 2004.

GUAN Hongzhi. Disaggregate model—the tool of traffic
behavior analysis[ M]. Beijing: China Communications Press,
2004.

[3] BRHEA4. @8rEBTEETRISMTFERED]. Jtx. db
HARFERF, 2007.

CHEN Tuansheng. Research and analysis on the commuter’s
choice behavior [D]. Beijing: Beijing Jiaotong University,
2007.

(4] XWLA. HATSESEX AT 8 T R EFENEmFs[D]. &
% G AEERH TR, 2011.

LIU Jiangyong. Research on the effects of rip-chain features on
travel mode choices [D]. Shanghai: College of Transportation
Engineering of Tongji University, 2011.

[5] Mankiw G N. Priciples of economics [M]. Beijing: Peking
University Press,2007.

(6] EBE.ZCEHRAESIMI. JLE: A R3GE AR, 2007.
WANG Dianhai. Analysis of traffic system[M]. Beijing: China
Communications Press,2007.

[7] Granados N, Kauffman R. A la carte pricing and price elasticity
of demand in air travel[J]. Decision Support Systems, 2012, 53
(2):381.

[8] Borjesson M, Fosger M. On the income elasticity of the value
of travel time[J]. Transportation Research Part a—Policy and
Practice,2012,46(2) ; 368.

[9] ZEka, HEE. BERRTHAS HTENSRERRI]
o E ARSI . 2005, 18(3) : 94.

LI Zhichun, HUANG Haijun. Model and solution algorithm with
combined travel under elastic demand[J]. China Journal of
Highway and Transport,2005,18(3):94.

[10] ¥R, M. BB, 5. HATEISIERPR AR IR & B RS
[J]. 3BThaciE, 2006, 4(2):64.

ZHU Haoran, DENG meng, YANG Xiaoguan, etal. Study on the
applications of trip chain indexs[J]. Urban Transport of China,
2006,4(2) .64.

[11] #FEX, W BubTEaRnEElRawml]. BFX
S HARBIERR, 2009,37(10):1340.

TAN Jiamei, XU Ruihua. Analysis of multi-components of
travel chains [J]. Journal of Tongji University: Natural
Science, 2009, 37(10) : 1340.



