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The Characteristics of Mode Choice Models based
on Stated Preference Data—A Study of.the
New Transit System in Hiroshima

Yoriyasu SUGIE and Akimasa FUJIWARA

Ordered stated preference data including the degree of individuals’ preference were interviewed
and some characteristics of mode choice models based on those data were ipvestigated to estimate
the mode choice behaviour after the introduction of the New Transit System in Hiroshima. First,
we compared the reliability of models based on the stated preference data (SP models) with the con-
ventional models on the revealed preference data (RP models). Although SP models were less ac-
curate than RP models to estimate their actual behavior, the difference of both models were not
statistically significant. Secondly, in an attempt to examine the bias caused by the fatigue and iner-
tia for three times repetitive questions, the MNL models developed by data sets from the first to
the last question were successively specified. This led to a fact that the repetitive answered bias
was not significant, which means that the repetitive questions were important to save our efforts to
collect the data associated with stated preference. Finally, we introduced the ordered logit models
which were able to incorporate the informations related to all ordered data sets. The signs of
parameters of ordered logit models were logically adequate and the model efficiency of these
models was shown as good as that of conventional MNL models.
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Table 1 Variables of the Factorial Design and Their Levels

Variables Level 1 Level 2 Level 3
In-vehicle time (Car) 55 min 65 75
50 min 60 70
Parking cost (Car) free ¥10, 000/month 20, 000
free ¥10, 000/month 20, 000
Waiting time (Bus) 10 min 12 15
5 min 7 10
In-veliicle time (Bus) 40 min 50 60
35 min 45 55
Access time (New Transit) 6 min 9 12
10 min 15 18
Waiting time (New Transit) 2 min 3 5
2 min 3 5
In-vehicle time (New Transit) 22 min 26 32
17 min 20 24
Fare (New Transit) ¥380 440 500
¥360 420 480

Upper figure: Takatori Housing Estate
Lower figure: Bisyamondai Housing Estate
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Table 2 Comparison of SP and RP Models

Coefficient Estimate
Independent (t-Statistic)
Variable
SP model RP model
Constant —0.434 —-0.118
(—9.80*%) (—0.09)
Travel time —0.022 —0.018
(min) (—5.79**) (—0.87)
Cost —0.196 —0.198
(¥100) (—7.10*%) (—1.97%)
% Correct 66. 6 73.7
RHO-BAR Squared 0.101 0.268
Value of time ¥11.5/min ¥8.9/min
No. of sample 607 156

**Significant at 1%, *Significant at 5%

- BREEL

IPTHBALLEEMESE Lz, AR, SP =5
607, RP EFNIS6TH»1, METADY T
NERAEDZDE, RP EFL0ONGEELETIEHAIC,
HBCFIEFA B> CBEBFEL Q55 HR LA
ki, SP HETRRA—EACTBREXEL TEY
BLEMLTV 5700, @EE—ANLEKR3IT-41E
LNBEDTHB, T TEELLETVE, R)T
HINH5—EAOREEHr Sy PEFLTH S,

—exp(Vy 1)
i~ Sexp(Vy)
:

V= %ﬂkXijk (2)

ZIT, Xy fBAC OFRE kT3 kR ER
DEBERDE
B kR BEBOERDAT A —4F

ETIRLHIREETVOBEZHET 2L, HHERI
SP €5 1567%, RP EFA474% & RP £EF 100N
PEL (HBEOEFL =7 EHET— % &£ b55%RBE T
ENehotz), pPEL SP EFA00.10, RP =51
130.27¢ RP = F L0 FRER T3, RP £EFLDH

N, FZOBREAEGZEERLTVS, SP ®F

NOEREDOAT A —ZERL O ¢ B2 RP EFAIC
HERTIEFICREV 2 EDL, AOEFEHIIFTERHE
RIX DL RTEY — CRAERET CIHEATER
W ENbeE Bz, BEFABLTVG-2TRFRD
o RBEABELEELHALH L EbN D), I
Bonsall ®E % X 5z SP BENPBEEIZEEND 420
RATR {RY) (BEAM TR, i ESHAvEE
WEBAA4T R, FEEDOAAT R, BIRBIEIZED AL
TR) D&Y, SP EFAOEENS 5 —REEbh
617)0

BRI RT S SP F—-20BFRAFDIEEA L,
BAOHBOEMPRETIER L, DREERTHER
DHXEIRER (RFA—F) EHFTHLICERE
BT Ww5,%22T,SP £F L& RP EFINDRT A —
S OEELE L TH B,

BEFLOART A—FBICENRVEVHEROL &
I tREERT-THDBE (F3), BAERHD ¢ L

Table 3 t-Test for Coefficients of SP and RP

Models
Variable t-Statistic
Constant 0.47
Travel time 0.38
Cost 0.03
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Table 4 Estimation Accuracy of SP and RP
Models for RP Data

SP model RP model

Correct

Bus 28 28

Car 88 87
Incorrect

Bus 0 0

Car 40 41
% Correct 74. 4 73.7
RHO-BAR Squared 0.268 0.268
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Table 5 . Comparison of MNL Models Based on Repetitive Data

Coefficient Estimate (t-Statistic)

Independent
Variable Data (1) Data (2) Data (3) Data (14+2)  Data (1+3)
Actual mode © 1,732 1. 806 1.856 1.762 1. 796
(1:car 0:others) (7.00*%) (7.15%%) (7.18%%) (10.05%*) (10. 10%*)
Actual mode 1.337 - 0.745 1. 204 1.031 1. 262
(1:bus 0:others) (4.90*%) (2.89**) (4.59%*) (5.54**) (6.70%*)
In-vehicle time —0.064 —0.058 —0.058 —0.061 —0.061
(min) (—8.72%%) (—17.23%%) (—8.16%%) (—11.39*%) (—11.94*%)
Waiting time —0.150 —0.110 —0.121 —0.127 —0.133
(min) (—8.72*%) (—5.05*%) (—5.20%%) (—=7.50%%) (—17.59%%)
Access time —0.080 —0.062 —0.050 —0.069 —0.063
(min) (—3.30%%) (—2.61%%) (—2.16*%) (—4.20*%) (—3.83**)
Cost —0.384 —0.453 —0.370 —-0.412 —0.369
(¥100) (—5.27*%) (—5.81*%) (—4.86™*) (=7.79*%) (—7.08%%)
% Correct 58.9 61.0 62.5 60.3 59.4
RHO-BAR Squared 0. 2286 0.2147 0.2424 0.2224 0.2374
L(B) —348.3 —353.7 —341.2 —703.8 —690.2
No. of sample 414 413 413 827 827

**Significant at 1%, *Significant at 5%
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Table 6 Likelihood Ratio Test of Models Based on
Repetitive Data
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Table 7 t-Test for Coefficients of Models Based
on Repetitive Data

Case Test Degree of 2
Statistic Freedom Xo.05
Data (1) vs.
Data(2)  °-808 6 12.59
Data (1) vs.
Data (3) 1.506 6 12.59

Data (1) vs. Data (1) vs.
Variable Data(2) Data (3)
t-Statistic t-Statistic
Actual mode 0. 250 0.012
(1:car 0O:others)
Actual mode 1.472 1.304
(1:bus 0:others)
In-vehicle time 1.775 0.497
(min)
Waiting time  (min) 1.771 1.219
Access time (min) 1.337 0.229
Cost (¥100) 0.334 0.081
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Table 8 Comparison of BL Models Based on
Ordered Stated Preference Data

Table 8 (Continued)
Bus VS. New Transit

Car VS. Bus
Coefficient Estimate
Independent (t-Statistic)
Variable
A-Model B-Model
Constant —0.573 —0.589
(—10.80**) (—10.53**)
Actual mode 1.316 0.944
(1:car 0:others) (11.39**) (8. 44%*)
In-vehicle time —0.025 —0.013
(min) (—5.14%%) (—2.87%%)
Waiting time —0.079 —0.017
(min) (—4.47*%) (—0.93)
Cost —0.221 —0.175
(¥100) (—6.68*) (—5.35™%)
% Correct 76.4 78.3
RHO-BAR Squared 0.313 0.154
No. of sample 607 589

**Significant at 1%, *Significant at 5%

Table 8 (Continued)
Car VS. New Transit

Coefficient Estimate
Independent (t-Statistic)
Variable
A-Model B-Model
Constant —0.477 —0.844
(—11.59**) (—9.43*%)
Actual mode 0.973 0.226
(1:car 0:others) (12.22%%) (1.09)
In-vehicle time —0.020 0. 0002
(min) (—4.53**) 0.02)
Waiting time —0.066 0.058
(min) (—2.09%) (0.81)
Access time —0.032 —0.023
(min) (—2.92%%) (—1.02)
Cost —0.155 —0.094
(¥100) (—6.57*%) (—1.63%%)
% Correct 74.1 82.4
RHO-BAR Squared 0.196 0. 005
No. of sample 970 238

**Significant at 1%, *Significant at 5%

Coefficient Estimate

Independent (t-Statistic)
Variable
A-Model B-Model
Constant —0.223 —0.392
(—5.38*%) (—5.88%%)
In-vehicle time —0.022 —0.027
(min) (—4.81*%) (—3.76"%)
Waiting time —0.062 —0.078
(min) (—4.67*%) (—3.12*%%)
Access time —0.058 —0.038
(min) (—4.90**) (—1.84%)
Cost —0.401 —0.496
(¥100) (—4.83*%) (—~3.56%%)
% Correct 74.9 68.8
RHO-BAR Squared 0.130 0.124
No. of sample 901 285

**Gignificant at 1%, *Significant at 5%
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Table 9 Comparison of OL and MNL Models

Coefficient Estimate (t-Statistic)

{ndependent OL Model MNL Model
ariable
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Actual mode 1.617 1.589 1.790 2.141
(1:car 0:others) (13.28**) (14.86**) (12.31*%) (16.68**)
Actual mode 0.686 0.697 1. 087 0.673
(1:bus 0:others) (6.46**) (8.08*%) (7.17%%) (5.92**)
Travel time —0.055 —0.062
(min) (—21.72%%) (—18.61%*)
In-vehicle time —0.053 —0.042 —0.059 —0.044
(min)  (—15.54*%) (—13.54**)  (—14.02*%) (—11.61*%)
Waiting time —0.052 —0.048 —-0.124 —0. 107
(min) (—6.12*%) (—7.94*%) (—9.11*%) (—12.24*%)
Access time —0.048 —0.063 —0.062 —0.088
(min) (—4.49*%) (~6.09**) (—4.67%%) (—6.93**)
Cost —0.453 —0.455 —0.394 —0.396 —0.365 —0.338
(¥100)  (—12.77**%) (—=13.27*%) (—12. 12%%) (—=9.15*%) (—8.30%) (—8.81*%)
% Correct
1st order 60.0 59.9 55.5 59.8 60.2 56.2
2nd order 48.2 48.0 44.6
3rd order 65.6 65. 2 61.3
total 57.9 57.7 53.8
RHO-BAR Squared 0.213 0.214 0.142 0.229 0.221 0.137
No. of sample 1110 1110 1110 1240 1240 1240

**Significant at 1%
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