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Travel choice model for demand responsive transit considering regret

MA Jiaxin, CHEN Xumei, CHEN Lin, LI Peikun, XI Shu

(Key Laboratory of Transport Industry of Big Data Application Technologies for Comprehensive
Transport of Ministry of Transport ( Beijing Jiaotong University ) , Beijing 100044, China)

Abstract; It is essential to accurately capture traveler preferences for developing sustainable operating strategies
with demand-responsive transit ( DRT) services. Considering the unmatured practice of DRT and limited public
awareness in China, the loss aversion psychology exhibited by travelers when faced with complex and uncertain
travel scenarios is focused. Integrating socioeconomic attributes, travel characteristics, and modal attributes, a
mode choice model based on the hybrid utility and regret model is developed and calibrated through a dataset
comprising 15 012 observations from Beijing. The results indicate travelers aged 60 and above show the most
pronounced preference towards adopting the DRT. Factors such as female, age 25 and above, educational
attainment at the associate degree level or higher, monthly disposable income exceeding 1 000 yuan, and household
sizes of two or more individuals have a positive influence on the adoption of the DRT. Furthermore, under the travel
distance within 10 kilometers, the fare for DRT is suggested to not exceed 10 yuan, and the vehicular detour time is
suggested to be limited within one-fourth of the total travel time to fully utilize DRT's potential in augmenting the
modal share of sustainable transportation.
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Fig. 1

Travel choice behavior model framework of DRT service
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Tab.1 Comparison between the survey sample and the Beijing

population
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Tab.2 Descriptive statistical of personal attributes
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Tab.3  Descriptive statistical of travel characteristics
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Eas 95 7.6 [CE L EavA % ey 120 9.6
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G 56 4.5 >15 ~30 min 442 35.3
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HA T AR
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Fig.3 Descriptive statistical of travel experience with DRT services
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Tab.4 Calibration results of the travel choice behavior model incorporating DRT services
251 fifk A dak PombE (i
M1 M2 M3 M4 M5
DRT 4.140* " 2.160" * 2.240" % 2.010"** -0.747" "
- FRE 1.310* " * 1.210* % * 1120 ** 1120 ** 1110 **
7 A7 1.570* 1.490* * 1.560 % * * 1.550* " * 1.560" * *
A1T %/ BB A1 5 —0.600" " * —0.643% " " -0.824% " -0.803" ** ~0.8000" * *
BEHI(IT) -0.921*** -0.921*** -0.933*** -0.865 " * -0.022***
Wi TR ] (min) -0.799" ** -0.865"** 0.873*** -0.879"** -0.02"**
F3k/ B FF ki S TE] (min ) -1.860" " -1.830" " -1.99*** -1.900*** —0.154***
L4 7Rl (min) —0.542% " * -0.553*** 0.565*** -0.557*** -0.003***
P I — 0.072"* 0.069* * 0.071** 0.071**
AFi 25 ~29 % — -0.107 -0.113 -0.085 -0.085
E% 30 ~39 % — -0.270" ** -0.267" " -0.224" " -0.224"**
AE 40 ~49 % — -0.133"" -0.145** -0.114" -0.115
AF .50 ~59 % — -0.135" -0.129" -0.236* -0.237""
Y60 2 B — -0.285" " -0.303"** -0.463" * * -0.464"
HAE ALH — -0.183"** -0.163"** -0.162" " -0.161"**
HE K A+ K E — -0.128" -0.120" -0.086" -0.085
N A LB . >1 000 ~3 000 TG — 1130 " -1.020% " * -1.070*** -1.060***
FARISZRIA >3 000 ~5 000 JG — -1.220% %" -1.100*** —-1.140%** —-1.140***
HPRIHFLCA : >5 000 ~8 000 G — -1.120" %" -1.010"** -1.060" " -1.060" **
A AT SZE A >8 000 ~ 10 000 JT — —1.140% " * -1.050* ** -1.100*** -1.100***
A ¥a] EMA ;> 10 000 ~ 15 000 I — -1.090*** -0.973*** -0.997*** -0.900* **
A BIAEHEUA > 15 000 JELA L — -0.958"** -0.858"** -0.903 -0.993"***
G RCE 1 ¥ — 0.699* * * 0.692*** 0.861%** 0.861***
AF LA 2 L E — 0.710 0.690 0.844" % 0.845%
FRER 2 N — -0.449"** -0.424" %" —0.424" %" -0.425"*
FREI A 3 AL L — -0.534"** -0.505 -0.535" " -0.535""*
AT HIY ARIF 4R A — -0.150* " * -0.126%"* -0.423" " -0.423""
HERENERY NS — -0.403"** -0.372%"* -0.404* " * -0.403* **
AT B RIS AT 55 A T — -0.136 -0.092** -0.087" -0.086
AT E Y Hith — 0.281*** 0.313 0.297 0.298
HATHSFE: >15 ~30 min — -0.291"** -0.313*** -0.204"** -0.203"**
A TIFE: >30 ~45 min - -0.414"** -0.427%** -0.381%** -0.380"
R HATIFE: >45 ~60 min — -0.479*** -0.501*** -0.474%** -0.471°**
HAFI#E: >1~1.5 h — -0.600" " * -0.613"** -0.529%** -0.58"**
HATIFE T 1.5 h — -0.617""* -0.631""* -0.597 """ -0.596 " **
M HAT R B E AT — -0.626" " * -0.607*** -0.550"** -0.549" **
AT R — -0.528%"* -0.49* " * -0.467""* -0.465"**
YEA T A M2 % — -0.532" " -0.509"** —0.449" " -0.448" "
AT AT BB AT — -0.492%** -0.478% " -0.456"** -0.454"**
YA T R — 0.082%** 0.068 " * * 0.006 " 0.005
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F4(%k)
x50 fr PRI
M1 M2 M3 M4 M5
2% DRT fRg5 A48 00 - RS — K — 0.302" " 0.286" * * 0.278"** -0.278***
R 2% DRT Aig5 A T4 00 - A8 JLIK — 0.474* ** 0.437 0.450" * * -0.450" " *
28 DRT g5 A&y & w i — 0.979*** 0.989 " * 0.960* * -0.957"**
DRT {5 — 0.049** 0.064* ** 0.012* -0.011
Hivsse: ETFP T4 — — -0.409* -0.412%** 0.412% "
H 375 R R ) — — -0.293 " -0.295"* 0.295***
Syt SYiliE775nah NS — — -0.005" -0.005" -0.005
ARIFEES 5.5 km — — -0.297*"* -0.267"** 0.257***
ARIFEE 510 km — — -0.206 " * -0.193** 0.186" *
i EY) — — -0.245"** -0.219"** -0.220"**
LU — — — 0.102*** 0.103*
Fawiiaa i — — — 0.067"* 0.066
51 — — — -0.254%** -0.253" "
Jr—— M55 A — — — 0.164" " 0.164" "
EIRFIHL — — — 0.102** 0.102*
i3 — — — 0.042% 0.042
EHMNE — — — 0.114*** 0.114**
F1o T — — — 0.236*** 0.236"
L(0) -34515.8 -34515.8 -34515.8 -34515.8 -24160.9
L(6) -21869.600  —21 391.000 -21 314.700 -21258.230 -21257.039
. FHbRE S B 8 47 53 61 61
ra 0.366 0.379 0.381 0.382 0.118
AIC 43755.204 42 876.350 42 735.385 42 638.460 42 642.078
BIC 43816.137 43 234.330 43 139.062 43 103.073 43 100. 691

WP RR P<0.01," " FR0.01sP<0.05, " F/R0.05<P<0.1,

MRAE 225 Mefadden™ BBF5T, 18 52 B
AL e 58] 0.2 ~ 0. 4 22 [a) AR 30144 1
B, WIS R M1 ~ M4 9L E 0 B AR TR
M, HYRTF 0.2, WAL, ZENSNE
TR A R TR G ROR , H % 18 5t i
AR SEXT R A RO A S — P CE SR 1L
A, 25 AR H kO LS LR B LA L Ep® AL
0. 11842 F+ % 0.382, &t 0.2, XKW prig
BERIAA RO & P2 T, T4 20 ) A7 3 B S AT
VEHRE, DA M4 BERUGEAT IS S S HUR L

AT 58 M 5, Lotk e T £ $E DRT IR
%o FE 25 K UL b ARLREE K KU
AT SZRATE 1000 Je X UL HE A 2 A K
DL EZRER AT X X DRT IR 55 e £ 5 PR AR
52, H 60 % K UL b i AT 3 BEAR LA ol i 2 1)
IR, WA BATETRERYBG N, AT E B DRT IS
)R EZ W INGs . 3X B T AR A AT

HRTEAE O LA T 5 2 2 KTl , DRT iz 55 42 11 19
APEA AT AT BLOK o R i I 55 o4, it
S, BrAr MO AL G2 5 SCRY AT BE R 3 B 3 5 AY
DRT iR 55 A7 B, B LA 4R uli 4 58 AT REMA A9
VePRe e oy W3 . (EATE R, Y 4707 5
T A T R AT 5 O A, B AT 38 X Y /i A 7
OB I, PEHE DRT iz 55 A M /)N Xt 5 i ide
RS A P 2 R < 41 R MLk B B B UIAH O
Mo AT X T 2487 O i R B sl L e (il
FOAE A7 77 3, 2 %IRRT R] BB 51 4 A4 ) 1
HEAT R LR AT AT R . P, A DRT il
55 AR A R 25 0 R HA — 2 5 14
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