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AR P-Model  MP=1 MP=2  MP=3 MP=4 MP=5 MP=6 MP=7
TrER () -0.030* 0.019 0.025 0.030  -0.045  -0.055 -0.037  -0.051

FEEER () -0.002 0.011%* -0.015%% -0.017%* -0.033** -0.036** -0.038%*% -0.035%*
a2+ (100M)  0.001 0.046  -0.105* -0.092*  0.092 -0.039  -0066 -0.036
IZVA (GF) -0.040%*%  -0.021%* -0.054%* -0.060%* -0.096%* -0.098** -0.093** -0.101**
o’ 0.477%%  0.455%%  0.399%* 0.510*%  0.508** -0.010
&', 0.411%%  6710%* 21.83*%*  1.039 1.675%  1.645 0.846

&', -0.962%*  3,005%% -5.855%% 3206%* 4.995%* 4.783*%* -0.221

€% S1763%%  8.422%%  13.88%* _1.993%  7.214%F _]1.63%% .3.092]%*
e’ 0.174%* -0.020 0.115%  0.114%  0.746%*
&% -1.309%%  -6.320%%  11.05%*% -1.650  -8.722%* -1.293*
g%y -1.020%%  21.72%%  2.409%  5.94] 11.25%%  -3,089%%*
£ _8.699%*%  26.27%*  12.16%* 12.75 28.30%* -28.25%*
0% 0.415%*  0.430** 0431** 0.106

&'y S1.226%F  -1.392%  17.82%%  16.66%* -6.318%*
£%y -0.958%  -8.204%* 22 41%%  _20.94%* _20.9]**
£ S1773%% 0 -6.401%%  10.90%*  12.81%* -28.19%*
0% 0.101 0.024  -0.069

£* 11.04%%  11.82%%  11.44%*% .6318%*
£ 4.018%* _5928%% _5569%% .20.9]%*
E%y 11.12%% Q. 137*%%  10.42%* _28.19%*
0's -1.0B-05  0.4827%*
&5 -1362%  0.673  1.675*
£ 3.160%%  2.099%  5.029%*
£, -15.89%%  _14.84%% 2571%+*
0’ -0.058

£%, -1.567%*  0.855

£ -3.426%%  -0.511

e 30.97%%  -4.746%
P*7

£, 25.60%*
£, 2248

£ 13.16%*
DL E -359.29 35929 -359.29 35929  -359.29 -359.29  -359.29  -359.29
BALE -331.08 -313.44 23121 22810 -203.19  -194.00  -194.00 -194.00
TEL 0.072 0.118 0.345 0.349 0.416 0.440 0435 0.431

T TN 507 507 507 507 507 507 507 507

(P-Model ; Pooled Model ; MP ; Mass Point ; TJEL | BHEFEBALEL ;

*I5%THE, **11%
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£S5 5473y I Mass PointTE T NVDHEERER GRIFER)

R MP =1 MP=2 MP =3 MP =4 MP=5
TrEA () -0.028 0.021 -0.014 -0.004 -0.018
FHER (5 -0.029%* -0.031%* -0.029%x -0.023%* -0.028*%*
a2 b+ (100M) -0.094% -0.141%* -0.158%* -0.173%* -0.158%*
ISV A (4) -0.044%* -0.061%* -0.082%* -0.075%* -0.085%*
SV AT VIE S 3.436%* 3.506%+ 3.199%* 3.247%% 3.179%*
e’ 0.420%* 0.377%* 0.757%* 0.003
&%, 0.011 0.940 6.157 -0.174 0.474
£ -0.615 -1.140 -5.595 -0.594 -0.450
€%, -1.330* 1.523 2.904 -15.02%* -18.06%*
e’ 0.171* -0.018 -0.068
£ -0.634 0.327 -0.015 0.046
E%p -1.056%+ 1.796 -0.322 -0.531
&% -3.813%# 7.944%% -13.62%% 0.140
P 0.094 0.362%*
e, -0.192 7.060% 12.56%*
£ -0.502 5.172 -5.066%*
€% -9.167* 9.747%% 14.64%*
0" 0.174%
&%y 0.374 0.284
&%y S11.41%* 1.855
&' 0.135 12.19%%
14 *5

£", -0.130
£ -0.454
E*s, -11.82%%
HE -359.29 -359.29 -359.29 -359.29 -359.29
BALE -171.73 -168.06 -163.00 -163.00 -163.00
TR 0.516 0.523 0.535 0.530 0.528
VA% § 507 507 507 507 507

(MP : Mass Point ; TR | BEHERSEALEL ; * 5% TEE, ** | 1%THE)
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#£6 FAF 3w ZMassPoimtEFNVOHEETERE (%9H)

ST MP = 1 MP=2 MP =3 MP =4 MP=5 MP=6
7R (47) -0.016 -0.037 -0.020 -0.073 -0.055 -0.041
FEHER (45) -0.028%* -0.035%* -0.045%* -0.079%* -0.086%* -0.085%%
a X~ (100/9)  -0.089%* -0.212%% -0.190%* -0.079 -0.090 -0.066
IV (4) -0.032%% -0.073%* -0.063%* -0.123%* -0.139%* -0.128%*
RS 0.253%% 0.156%* 0.167%* 0.169%* 0.172%% 0.171%*
0% 0.891%* 0.439%* 0.708%* 0.561%% 0.689%*
£%, -0.167 -0.874%% 11.05%* -1.072 0.648 -1.161%*
£%, 0.812%* -0.828%* 6.982%* -3.340%* 3.185%* -3.560%*
£%, -1.491%* J7.473%% 9.497%* 9.216%* -10.04%* S11.10%*
0’y 0.127 -0.132* -0.151%* -0.137*
£", 5.096%* -0.655 -1.738 -1.771 -1.449
€% 0.530 4.036%* 3.106%* 3.035%* 2.528%
€% 4.341%% 11.45%* 9.001** 11.29%x 8.640%*
P 0.420%% 0.383%* 0.566%*
£y, S1.141%% 11.12%% 9.365%* 0.459
£ -1.158%% 4.481%% -6.620%* 2.958%*
E%a -9.686%* 5.916%* -0.289 7.574%%
ey 0.252%% 0.0004
% 0.707 0.823 0.044
£ 3.239%* -2.991 0.084
€% -6.523%% 4.820%% 0.333
es 0.004
£, -1.194 0.016
£y, -3.535%* -0.011
E%s, -11.75%% -0.004
I *6
£ 8.584%*
&% 5721
& 3.586%
L E -359.29 -359.29 -359.29 -359.29 -359.29 -359.29
BRALE -249.86 -195.12 -189.37 -169.00 -169.00 -168.00
TRk 0.295 0.446 0.459 0.515 0.509 0.514
3T 507 507 507 507 507 507
(MP : Mass Point ; T, | BHERBEALEL 5 TEE, 1% THE)

Z DT IRM SR ICBT 5 169 A D3BFHRP /Y BOF—# @A L., B2 EFECL )RS -5 E
ANVF—5DH 5, IRABL2BIEOT— Y% /A BIGHEZEETLILEBLT, ¥4 F3Iv 2
WTLHTDOETN : Mass Point© 7 L DR BB e 4, 2B, |

EFNA) . EREE LTSI LT HOBRZBTIA T, TITEHBAORRERY

Bo Yy hEFIL Y AN 4+ 3 v 7 Mass PointEF VDA EHEE

ETNQ) I EBEELOSA T IV T 5o

ovy NEFL BB M T AIEL LT, WToniaE
£ 7 IV(3) . B BIMass PointE 7l DERBETHNS,

ETIV@E) ¥ 1+ 3 v 7 Mass PointE 7V

MR LRI, FREROER ST A — 8 3 SEROBNEE =T, | S-S (15)



£7 ¥4+ 3 v ZMass PointTEFNVDOEERH R ELTERME)

SEFEEL MP =1 MP =2 MP =3 MP=4 MP=5
TR (4) 0.012 0.013 -0.057 -0.074 -0.063

RERE () -0.013** -0.015%* -0.041%* -0.052%* -0.044%*
aAx b+ (100H) -0.047 0.157%* -0.037 -0.009 -0.044

VR () -0.022* -0.060%* -0.095%* -0.123%x -0.109%*
REREDR 0.927%* 1.246%% 2.304%* 3.429%% 2.455%%
et 0.461%* 0.435%* 0.436%* 0.434%*
E*, -0.231 5.721%* 12.07%* 20.29%* 11.93**
£%0 -0.615%* 1.928%* 2522 A4.316%* -3.266%*
£*, -1.305%%* 7.112%% 9.069%* 13.90%* 9.547%*
0% 0.756%* 0.781%% 0.454%
£y -1.069 -0.679 0.242 0.046

€% -0.570 -1.806%* -2.392%% -5.974%*
£ -8.551*+ -9.565%* -16.23%* 9.791%*
o 0.527%% 0.498%*
£y, 1.818 1.589 1.209

€70 5.731 6.884%% 5.467%*
3 -1.106 -1.240 2.773%
e 0.020

£ 3.548%* 0.007

£ -1.771% -0.044

£ 3.548%% -0.094

14 *5

£, -0.831

£, -1.486*
sy 1126
WETCRE -359.29 -359.29 -359.29 -359.29 -359.29
BRAE -300.74 218.98 -188.61 -187.99 -186.95
TEL 0.152 0.378 0.461 0.459 0.459

oIV 507 507 507 507 507

(MP : Mass Point ; R | EHERBFEALEL ; * 5% THE, ** | 1%2THE)
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EFMGIEETLDLY), TEFV@IZET VR EQR)
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FEPODWENTA—F23BEEOT— FILHE
L. BALFHEIcL DRk &Moo EEL 20
MR E T R T, FHEEORMNAEIOATH
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LB 2 WDNEIZ 2 TWw5E, 2O RITFERH
BUBRPERE LT TFUNERLEVEFL LD,
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F8 FMBREEOMEICHV LK EFTVOEEHER

e HW7-v v QFAF3Iv (3)B#fYMass Point @1 F3Ivs
= oYy bEFN oYy MEFIV EF )V Mass Point & 7
JX R Mass Point$i=4 ¥ B Mass Point#=3

TR (5) -0.035 -0.064* -0.119 -0.061
FEHERM (4)  -0.043%* -0.047+* -0.168%* -0.064**
2+ (100)  -0.002%* -0.002%#* -0.011%+* -0.006%*
IFVA () -0.026 -0.030* -0.170%* -0.065*
RERERHR 3.159%* 3.631%*
P *1 -0.439%* -0.431%*
£ -0.902% -0.662 23.04%* -2.384
¢' s -1.036%* -0.831% 118.24%% -12.55%+
5*14 -2.489%* -1.960%* 19.55%* -1.383
p*z -0.432%% 0.355%*
£ 2473 10.37%*
£ 4.545 5420+
£, -16.40%+* 6.429%*
0"3 -0.220%+

5*32 16.35%* 22,147+
5*33 10.24%+ -1.656
£ 4315 -21.02%*
H*

P* 4

¢4 -7.429%%

*

£ 43 -5.571%%

*

£ 42 41%%

TETLE -231.93 -231.93 -231.93 -231.93
BRELE -170.06 -111.13 -118.81 -103.49
TER 0.253 0.511 0.461 0.535
T 338 338 338 338

(MP : Mass Point ; Tl | BEHERBFALELL ; * 5% THEE, ** 1% TEHFE)

£ FEFNVOEMBEELE (5#HEE %)

T
2SR ‘\] R T s
B ERRNE B 3 3 @
CAR 456 376 422 435 409
BUS 254 337 311 229 271
TRAM 19.5 215 193 245 205
JR 9.5 7.3 7.1 9.3 11.6

MITEEZE 0.0 204 114 9.4 9.3
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VORBBEEIEWI E 2 EEL
AHFFECTRELY 1+ I v 7 Mass Point € 7 )V i3
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Dynamic Mode Choice Models Considering Unobserved Heterogeneity Based on Mass Point Approach

Yoriyasu SUGIE , Junyi ZHANG and Akimasa FUITWARA

Travel behaviour is variable across individuals and changeable over time. The objective of this study is to propose
dynamic mode choice models dealing with unobserved heterogeneity and state dependence simultaneously based on
Mass Point (MP) approach. Besides, dynamic MP models which incorporate the effects of state dependence in diffe-
rent forms are compared with one another regarding the estimative power for the actual mode choice behaviour and
the temporal transferability of the models. Three kinds of variables representing the effects of state dependence are
introduced in the models: previous choice result, previous choice utility and binary values transformed with the pre-
vious choice probability. As a result, it was confirmed that state dependence is significantly effective in mode choice
choice models. The dynamic MP model which had previous choice result showed the highest goodness-of-fit of all
models. Furthermore, the temporal transferability of these models was statistically accepted.
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