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Abstract

With rapid growth of population and economic development, traffic congestion
problem becomes more serious, especially for urban arterials. In order to model the
traffic conditions accurately, it needs to understand the characteristics of traffic flow
and behavior of vehicles for- microscopic modeling. Most of the traffic simulation
software available in the market is developed based on the traffic flow characteristics
in foreign countries, and little attention has been paid to the effect of mixed traffic
flow and urban arterials as in the cases in Taiwan. Previous studies calibrated their
models using data from single location and time period, without considering the
differences in behavior under various road types and traffic density. Therefore, the
applicability of those models for the cases in Taiwan IS in question.

The objective of this study is to investigate the differences in lane-changing
behavior of vehicles under various scenarios of road types and traffic conditions.
We collect traffic data by taking videos of traffic movements at different locations for
urban arterials in Taiwan. The videos are digitalized into trajectories and movements
of vehicles, in which some explanatory variables and the vehicle lane-changing
decisions are extracted. Lane-changing models are proposed and calibrated.

The lane-changing behavior is formulated as a discrete choice problem, and the
choices of a driver are remaining on the current lane, changing to the right lane, and
changing to left lane. The models are calibrated using data from Taipei and Hsinchu,
peak and off-peak periods. It is found that the calibrated results could be very
different for different road types and traffic density.

Keywords: Microscopic traffic flow, lane changing model, urban arterials, various
scenarios, multinomial logit model
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ASCL/ASCR F#(= [ 3)

DX_F B B An 4 X fhiedt

DX_LF/DX_RF Bz wm B oApg X phEEdE [ & o B Ap gt X phjEdR

DX _LB/DX_RB BB A X PhIEdE [ &2 1 (52 4p$ X phibdg
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Mode F EC:A- ]
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1. Model A;

V, = Bpx X DX_F + Bpy X DV_F (6)
(7)
V, = ASCL + Bpx X DX_LF + Bpy X DV_LF + Bpxp X DX_LB + Bpys X DV_LB
(8)
Vs = ASCR + Bpx X DX_RF + Bpy X DV_RF + Bpxs X DX_RB + Bpyp X DV_RB

wfs,—\; R (2012)#7HeE o) T B i B E RN K B R AR B A it R 2 P HHE
B fRRECR S BiL 24 R KA AT RS 22 v T REDE S Ro D RE

BHEIFPEZFIEDATRFREBEZ S50 FM TS A 2 S8k BN AT
2. Model By
Vl = BDXl X DX_F + ﬁDVl X DV_F (9)
V, = ASCL + Boys X DX_LF+Bpyy X DV_LE+ Bpxs X DX_LB + Boys 1)
X DV_LB
V3 = ASCR + BDXZ X DX_RF + ﬁDVZ X DV_RF + ﬁDXB X DX_RB + BDVB (11)

X DV_RB

Fohox YRR FR PN AIERFT LRI L2 TRE R FRZRET 0 Fl b r
%E’E’ij”}#ﬁ‘? FHEE N AT
3. Model C,
Vl = ﬂDXl X DX_F + ﬁDVl X DV_F + ﬂV X V (12)
13
VZ = ASCL + ﬁDXZ X DX_LF + ﬁDVZ X DV_LF + BDXB X DX_LB + :BDVB ( )
X DV_LB
(14)
V3 = ASCR + ﬁDXZ X DX_RF + ﬁDVZ X DV_RF + ﬁDXB X DX_RB + ﬁDVB
X DV_RB
Boid » T ERBHIGHNRAD 2 FRERDPFE LR M0 2 FPT R ER
;7\“ 73/2’;* \:l'vﬁ;:'&\_"—r



4. Model D,

Vl = ﬁDXl X DX_F + ﬁDVl X DV_F + ﬁMl X MOde_F + ﬁV X V (15)

16
V, = ASCL + Bpxy X DX_LF + Bpy; X DV_LF + By, X Mode_LF + Bpyp X DX_LB (16)

+ Bpyg X DV_LB + fByp X Mode_LB

V3 = ASCR + ﬁDXZ X DX_RF + BDVZ X DV_RF + ﬁMZ X MOde_RF + ﬁDXB (17)
X DX_RB + Bpyp X DV_RB + Byp X Mode_RB
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% 4.2-1 %3 F KN Model A e iz % (2 4 ¥ &)

VIR BB t i

ASCC 0.00
ASCL -2.12 -10.65
ASCR -2.14 -11.01
Boy (F 8 2 % ~ L5 B jpitiE &) 0.255 3.97
Bovg (=~ i@ # +ig ) 0.203 3.55
Box (F1 8 2 2 ~ L% B jp4iEdE) 1.18 3.25
Poxp (=~ + i 2 4p¥ %ﬁ&éﬁ) 5 10.08

iz 58P 6

A4 34 A i 2 483

Init log-likelihood : -499.409

Final log-likelihood : -383.975

Likelihood ratio test : 230.867

Rho-square : 0.231

Adjusted rho-square *0.219

% 422 %3 i #5% Model By teig B % (2 ¥ F)
¥R S iE t e

ASCC 0.00
ASCL -3.25 -11.83
ASCR -3.29 -12.21
Bpvi (7 & 10 ¥iE &) 0.25 2.58
Bove (= > &2 fp¥tid &) 0.277 3.62
Bove (=~ #1828 jpst:é &) 0.197 3.36
Bpx1 (7 2 ip¥tEEdE) -3.34 -4.15
Boxz (= ~ + 7 2 4p ¥ E4E) 3.12 6.61
Poxp (= ~ + 16 & ipHEEHL) 3.95 7.57

KoiE Sdclicp 18

A7 Fo A i 483

Init log-likelihood : -499.409
Final log-likelihood : -353.817
Likelihood ratio test : 291.184
Rho-square : 0.292

Adjusted rho-square : 0.276
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% 42-3 %3 BN Model Cr i B % (5 ¥ &)

R H S tie
ASCC 0.00
ASCL -1.69 -4.11
ASCR -1.64 -4.11
Boyr (7 2 ApdtiE &) 0.365 3.56
Bovz (= ~ +5 2 jaftiE &) 0.236 3.06
Bovg (2~ w162 fpstiE i) 0.294 4.75
Bpx1 (% & 4 $HEE3E) -3.68 -4.04
Boxz (% ~ + 7 & 4p ¥ EE4E) 3.06 6.31
Boxp (= ~ + 14 B4 4 pEd) 3.56 6.72
By (2 RK) 0.472 5.2

fefe Sediclicp 9

A 4T At A dic - 483

Init log-likelihood :-499.409
Final log-likelihood : -338.898
Likelihood ratio test :-321.021
Rho-square : 0.321

Adjusted rho-square : 0.303
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2 42-4 %2 {5 Model Dy fe s s % (5 4 ¥ %)

HH L BB t e

ASCC 0.00
ASCL -1.79 -2.97
ASCR -1.81 -3.06
Bovi (2 ip¥tid &) 0.277 2.45
Bove (= ~ + % & Ap¥tid &) 0.140 1.71*
Bove (= ~ + {63 jp¥d &) 0.251 3.73
Bpx1 (7 2 4p %t EE4E) -3.76 -4.11
Boxz (= ~ + % B4p HiE) 2.58 5.29
Boxp (= ~ + 162 40 4 HEHE) 3.87 6.65
Py (7 2 2 78) -0.358 -1.98
Buz (= > 7@ 2 & f4) -0.453 -3.75
Pup (= ~ + 18 2 4) 0.196 1.58*
Py (&2 R) 0.479 4.98

e S cicp 212

A 47 7ot A dic 483

Init log-likelthood : -499.409

Final log-likelihood : -329.610

Likelihood ratio test : 339.599

Rho-square : 0.34

Adjusted rho-square : 0.316

r2 Model Dy 5 G| TPz » BH- N plip it bk drd 42-4 17 SRk GEF 2 f @&~ F
BOEARPBERG RS E ARG BB S v fEEFR G AR HBIRTFL ]
ABER AR BAFERI)AD EEE G 2 TR o o g2 S B AR B 24P
HERrERLEDIHI BARFTY  ERIERGES T EEF -
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@m Model Dy 2. /] & if B3 H 5\ cnB & 4o ™ 9757 o
Vi =-376 X DX_F + 0.277 X DV_F + (—0.358) X Mode_F + 0.479 XV

V,=—1.79+ 2.58 Xx DX_LF + 0.14 X DV_LF + (—0.453) X Mode_LF + 3.87 X DX_LB
+ 0.251 X DV_LB + 0.196 X Mode_LB

V3 =—-1.81+2.58 x DX_RF + 0.14 X DV_RF + (—0.453) X Mode_RF + 3.87 X DX_RB
+ 0.251 X DV_RB + 0.196 X Mode_RB

Rm 2 bow 58 B E 4058 (Model A ~ Model B ~ Model C ~ Model D)% iz e % @i:jfﬁ;
W2 PRy 2 T2z 2 %&—;‘ o H WA SRR A 4 AT LhFE i H By
Rho-square & % & 3%&ip B3N FERlA 4 2 R0 > FPL T8 R 3400 2 Stk e i
P i o

43 i BE 2 VRENTRE

FEEA R LR R RERE L LR R A R
EREF Rt ER N AR R A 2 H0E] o e {12 TR 4 mEH B
Rho-square & fa % vt firrs® s fR 8 5 F]pl AT 5 3 * PRGU Lk T At B R e 2 4
Bofe? FHTHE2 BRAFEE U R BRERHEA 2 B R TET LR
Wav 4 IHNEGF Eéﬁ-f”m’fﬂ—a\‘ P IEL BB RE RE L ARERT 24T o &
#% Ben-Aakiva and Lerman (1985)H & 2 S dic/m & B3k 2o PEI2 v 38 5

—2(L(Bg) — L(Bas)) (18)

ERIR S ﬁmmﬁ %{,sdaﬂm“—&)FﬁaﬁLﬁkﬁﬁ PIHE 5 B &

=

& b it He T8 Ao 0 vt i Model Ag 22 AR 3 E B BN BodpiT 2 Model By 0 vt i E

-2 (-383.975 + 353.817) = 60.316 > y%005=5.9915

Hig et 5 60.316 « 5t %005 =5.9915 » @]M G L 0 b B % B Model
Byl § iz jEfFM 4 o JBIBRE FHRA S FERS S EEEEA Y TE 2
BL AT o RS R 0 LR B RN R e
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Model B; v.s Model C;
-2 (-353.817 + 338.898) = 29.838 > X21,0.95 =3.841

Model C; v.s Model D;
-2 (-338.898 + 329.61) = 18.576 > xzs,o_gs =7.815

d FaEst 2 2 B % ¥ oo Model Dy 2o f2f# 5 4 # iz o H =t 5 Model Cp0 & {6 B| 5 Model
Bifr Model Ay o 42 5 277 3 #7iE 2 et i 4530 P 2R HcAS o AR RiEan
ffad CRPEFHELFAFR AN AFFTHLEF AR FR T FFEHE
#4x+ Model Dy v 5 i B8 F SV AA T A E Sl d F A 2 L R fop ¥ RV AE -

SR AUE S SRR R T mé%ﬁﬁﬁﬁ;w*’ﬁiiw%m%%&
A PR BERE B 2 M EEa o AR B~ B2 AR (S B 2 ApgtERapdodn 1iE B~ AR
2ERpE T AEF IR 2 B %ﬁaiﬁﬁﬁﬁﬁzﬁwx%lk%ﬁ41

G F)E AR WS D e R S L Er B R EAT R
SANER B S BT S a5 L R S TR AR 4 B L S

mAFPZRMRAPN SA R RRERE NS T HE T ARG SRR
P2 BEARPBEIRR TGN FE E RG24 &2 H W Rho-square B a5
AT G AR o R BBk TR T R RS T TR 2 TR 4 A1 g
?*%ﬁ?@%%ﬁﬁ*ﬂ*¥f%&&ﬂﬁ?’ﬁﬁ%*—ﬁﬁﬁmﬁﬁ&*%l’
H ¢ u Model Dy #3050 "2 207 5 iR TR pae 4 Sl > Bie F BEF BT 5 o Fpt o
*Pz%”*4Wmﬁ7wﬁ'nﬁ%ﬁﬁ¢rﬂ R AR A R E T B

BB EFL o
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52 FMHA¥ FRERED TR A
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PERR T L R B R TR 8 Rl AN A e e
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# 5.2-1 %2 ;g 5% Model Ap 1 5 2 % (F77 3 T &M PFEL)
B LA %ﬁcnﬁ_ t i
ASCC 0.00
ASCL -3.14 -9.68
ASCR -1.91 -8.11
Boy (F 8 2 % ~ L5 B jpitiE &) 1.45 6.35
Box (F* 2 % = ~ + @ B Ap $HEEAE) 5.11 6.06
Kie S8c#p @4
AT F o A 247
Init log-likelihood : -271.357
Final log-likelihood : -137.273
Likelihood ratio test : 268.169
Rho-square : 0.494
Adjusted rho-square :-0.479
% 52-2 %93 ficst Model B, R 5 %% (377 & % & 4 pFEL)
R LA B ie t e
ASCC 0.00
ASCL -2.47 -3.90
ASCR -1.29 -2.30
Bovi (3 2 4pdtiE &) 1.71 5.43
Bove (=~ =@ B 4p $F3¥ &) 1.32 5.71
Bpx1 (7 2 ip¥FEEdE) 6.10 5.47
Boxz (= ~ + 7 B 4p ¥ FEAE) 4.55 4.46

fefe $-dclicp 1 6

A5 R A et 247

Init log-likelihood : -271.357
Final log-likelihood : -135.067
Likelihood ratio test : 272.581
Rho-square : 0.502

Adjusted rho-square : 0.480
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4 52-3 %3 F H°5 Model Cp 12 i3 & % (377 3 T 4 % P2

R LA P tiE

ASCC 0.00

ASCL -4.00 -3.63
ASCR -2.80 -2.67
Pova (3 2 4p$fik &) 1.52 4.58
Bovz (=~ + % & dp¥HE &) 1.43 5.85
Box1 (7% & 4p $fEE4E) 6.82 5.56
Boxz (= ~ =% & ip ¥ iEdE) 4.49 433
Py (2 & R) -0.384 -1.69

Yo i S8l p 7
At F AL A ik L 247

Init log-likelihood : -271.357
Final log-likelihood : -133.613
Likelihood ratio test : 274.488
Rho-square : 0.508

Adjusted rho-square. :.0.482

% 5.2-4% % g fics8 Model Dy &7 ‘& 5% (Rrm 3 7 & % PREL)

R H P i t B
ASCC 0.00
ASCL -6.90 -4.81
ASCR -5.65 -4.05
Bpy1 (G B 4p ¥+ig A) 1.35 4.13
Bova (=~ =3 2 tp ¥t &) 1.32 5.49
Bpx1 (7" B30 HEEAR) 3.63 2.67
Boxz (= ~ + 7 2 An$FEEAT) 4.43 4.14
Bur (02 2 78) -0.967 -3.70
Buz (= > w5 2 & 44) -0.0731 -0.31*
By (»2 i &) -0.541 -2.26

= =

At o A 247

Init log-likelihood : -271.357
Final log-likelihood : -127.048
Likelihood ratio test : 288.619
Rho-square : 0.532

Adjusted rho-square : 0.499
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FF ik 12 Model Dy 5 Gz » H o] B i 45N hd & 4o orT
V, =3.63 X DX_F +1.35 X DV_F + (—=0.967) x Mode_F + (—0.541) X V
V, = —6.9 + 4.43 x DX_LF + 1.32 x DV_LF + (—0.0731) x Mode_LF
Vs = —5.65 + 4.43 X DX_RF + 1.32 X DV_RF + (—=0.0731) x Mode_RF

WA SRR A 4 2 F 4ok B v F Y7Eh it & 2 B 12 Rho-square & 1T 5 vt A 7
FOARRIA A AR FIM R PR PRI R TR GV RAF Y 2 e B R F T
NS ﬁgﬁ w= g y,hax-:ifﬁé fies I P »lrﬁ—,\ig 2 EE T LN o Bp e BN i 7 3T
ﬂﬁav—&mﬁ%%&w}ﬂébﬁ’wﬁﬁ (75 e e T v Model A;
2 Ay EH N AT 2 Model By 40T

2 (-137.273 + 135.067) =4.412 . < %%2095=5.9915

H ¥ st 8 4412 ) > Xzz 005=5.9915 FIlr X m E BEX 0 VRESETITOE R
SO B R EAL & Model Ap B F dkE2 R e e R S 3 0 L RE B BN B % e
.

Model A, vs. Model C,

-2 (-137.273 + 133.613) = 7.32 < y%3005= 7.815
Model A, vs. Model D,
-2 (-137.273 + 127.048) = 20.45 > y’50.095= 11.070

E} __l' 1+ ju;’l'—z /é: A ﬁ{ —_’ l‘* f\'_" ’ MOdEl D2—»ﬁ§“¥$ Eb 3 ﬁ(l ’ .,.— ”\ 1 MOdeIAZ ’ ﬁ’»lb "J

% Model B, f= Model Cp o ]t » 3773 3= ® 2 4 PFECI B 17 5 058 (7 442 * Model D,
ii‘ﬁ-’]'/lﬁ%#&ﬁ@f‘g w}‘tg‘.f’l'/ég\%fro

w@ﬂﬂ»&magg,;4§w3 pAt RHC AR I o d AT R
BREERTHESRRRAEEFR M D DR R ERE 2Rk Y AT T AT
TR M REH T A DR B I PER AL FORE RN w APy
WRIOE RANERFEFR T AN Y g AR e Vb e 2 R
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LR (8 AT B R R B E B0 »e* Sl Model A 1] Model D

S22 ATANBFETHA A NEFETHR

BATH R ER BN FERTR & LR ‘?_.’.ﬂ;z-iﬁé. 15 Pﬁ“éﬂ*ﬁxfﬁﬁz\ P
ALIE 7L B R H 2 A2 2 W B Model D $t @ Gk 7
Flet @ * e kv Model D 8 7 S8t i o vt Sl S AT %\* BT o

4 525 S ZHE Vs, FrH P EEe s % (Model D)

= #* Model D, #r7 Model Dy #r7 Model Dy (7 ¥ g f6 @)

R o | pE| L@ RELH | 2EE| tE R o | SE| tiE
ASCC 0 IASCC 0 ASCC 0
ASCL -1.79 | -2.97 ASCL -6.02 | -3.87 ASCL -6.90 | -4.81
ASCR -1.81 | -3.06 ASCR -4.72 | -3.16 ASCR -5.65 | -4.05
Bovi 0.277 | 2.45 B, 1.33 | 4.04 Bt 135 | 4.13
Bova 014 | 1.71* | |Bpv2 1.35 | 5.46 Bova 132 | 5.49
Bpx1 -3.76 | -4.11 B2 3.55 | 2.60 Box1 3.63 | 2.67
Bpx2 258 | 5.29 By 443 | 4.06 Bpx2 443 | 4.14
B -0.358 | -1.98 B -0.949 | -3.64 B -0.967 | -3.70
Bz -0.453 | -3.75 | |Bus -0.160 | -0.63* | |Bu2 -0.0731| -0.31*
By 0.479 | 4.98 By -0.610 | -2.40 By -0.541 | -2.26
Bove 0.251 | 3.73 Bovs 0.0138(-0.09% | |~ 475 L 1 dc ¢ 247
Boxs 387 | 6.65 Boxs 227 | -2.09 Init log-likelihood : -271.357
Bus 0.196 | 1.58* | |Byp _0.406 | -1.47* | [Final log-likelihood : -127.048
AT TR H t 483 A5 LS Bt 247 Adjusted rho-square : 0.499
Init log-likelihood : -499.409 Init log-likelihood : -271.357
Final log-likelihood : -329.610| |Final log-likelihood : -124.265
Adjusted rho-square : 0.316 Adjusted rho-square : 0.498
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T ook g4t Model C <2 701 ih 45 0 7 1L A T eBES 00 S AUl R ot 4
REEs B3 FFR TR LE % Model C i 7 o3t S 8icrt i % Bl4cd 5.2-2
AT o

#§ 2 % (Model C)

= #* Model C, oA Model Gy (7 ¥ g is @) #77 Model C,

PR | SEE| tw RELH [pHiE| ti Sl L S| tie
ASCC 0.00 ASCC 0.00 ASCC 0.00

ASCL -1.69 | 411 ASCL -1.38 " 1<38¢( ASCL -4.00 | -3.63
ASCR -164 | -4.11 ASCR -1.14 | -3.23 ASCR -2.80 | -2.67
Bov1 0.365 | 3.56 Bovi 0.406 | 4.12 Bov1 1.52 4.58
Bov2 0.236 | 3.06 Bov2 0.155 | 2.12 Bovz 1.43 5.85
Bovs 0.294 | 475 Boxa 421 |+.-4.99 Box1 6.82 5.56
Box1 -3.68 | -4.04 Box2 4.09 8.70 Box2 4.49 4.33
Box2 3.06 6.31 By 0.401 | 5.07 By -0.384 | -1.69
Boxs 3.56 6.72 A 47 R A i ¢ 483 AT R A i C 247

By 0.472 5.20 Init log-likelihood : -499.409 Init log-likelihood : -271.357
A7 FALE i 1 483 Final log-likelihood : -378.438 | | Final log-likelihood : -133.613
Init log-likelihood # -499.409 Adjusted rho-square * 0.228 Adjusted rho-square : 0.482
Final log-likelihood : -338.898
Adjusted rho-square : 0.303

WOERAT B LA O pE e st (Model € 22 Model D)F g G B 3 Sl K p

SFEIEEARF

“ﬁ#B%HﬂMDXD
A#g B (V)E f 5

Juip) g

R BATE S F R
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Bu(t) 5
m I H(H) 0 ATR() S f B

LEARF R TR LA b X AE
w R ﬁtﬁéﬂmﬁwﬁﬁW%#§@4ﬂﬁ
Eéﬁéﬁ#?ﬂﬁﬁgﬁﬂ’ﬁ
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3. J FERGRFEET LD IPM P IR Sl CARE ARG DA
MERE AT E R AR ERLER AR S RAL PRI S 325

4, SRR FEMOE FREFL DD AHIEMHZE A0 RS KRR T L FHKE

2 F’ﬁﬁé%%%i&4éﬁ%&ﬁﬁﬁﬁ%%*ﬁ%$ﬁﬁﬁiﬁﬁ
BB JEA A TR RERAR G EPRE TR A et 2]
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53 M¥y RPEFERD INFTAHA T

5.3.1 & FF SRR A4

%fT'f’?”?F%/F»JéH%w&ﬁﬁE’} B A8 D ERGINA BRI R LD
SEie AR o | %ﬁ“”%#ﬁﬁrpﬁﬁﬂﬁ°;@ﬁ%@1ﬁﬁkﬁf
MISH 2 JPHIERE - PHER - BEIIRERGDESIHEF O REIIOE RARS
ERME PR D MR R I RA A R E T T ANY %%ﬁ" ’-,’F—!
Model Az #& iz & % 4r#& 5.3-1:
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4 53-1 %2 F H55 Model Ag 1o i 5 % (37 % B T 3% pr i)

RE A S U e t
ASCC 0.00
ASCL -1.94 -6.90
ASCR -2.06 -8.03
Boy (F@ % 2~ L5 23 jptiE &) 0.723 4.82
Bpox (& 2 = ~ +om B ApHEEYE) 4.61 5.58
RiE S8clicp 4

At F LA 236

Init log-likelihood : -205.751
Final log-likelihood : -129.917
Likelihood ratio test : 151.669
Rho-square : 0.369

Adjusted rho-square : 0.349

d &% & Model Ag 2 dpid Bl 8 R Bl i ie 2. 8 % S 8cy 5 B ¥ (& 5.3-1)
B Model A $13¢ 0% prEcsV 2 8 i 4 o Tt 2 e ke SVHERTH B T dpE pE
EFig Ay ARtz e A it s o R o Model Bt iz 2 -8 % & F
HoIg - AP R R 2 AP SIS 8F AT 3 p.uia gﬁ R g2 Aph S8y IR A
F2 55T £ 532 P HREREE B B CHR TIEERE HRE 2 Sk
R N gcgt;;_;ﬁ:,%;g.g Fom e ML B EF 2R o

% 5.3-2 %8 i st Model B #2 iz £ % (377 ¥ & 41 ERR)
R H S ie tiE
ASCC 0.00
ASCL -0.292 -0.55*
ASCR -0.448 -0.88*
Bov1(Fn & Ap ¥tiE ) 0.831 4.91
Bova(z ~ + % B tp¥iE R) 0.300 1.38*
Bpx1(F* B Ap ¥ EEHEL) 6.55 6.29
Box2(= ~ + 7 & 4p $HE4E) 1.95 1.96*

Ho i SHckicn : 6

Aot A 236

Init log-likelihood : -205.751
Final log-likelihood : -121.821
Likelihood ratio test : 167.861
Rho-square : 0.408

Adjusted rho-square : 0.379
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CREHEFBER UATA LB FRR Y 2 e SRS TR PEFRTHREAR
e o xﬁ“ModeIAE ARHF O OH A RGZESF T AHEF -SRI RRPEPFR D T
B2 B ABAM P SRGZBEH T 2 e R B F2 L O mERE W
AL RENRERFETR A D T T a2 LR Fp AT TN ETY Y PR
FABE T R EERFLIES R 2 e LRI g RN i R ARTY
FAp R SlciE 0 B2 RED YT AP AT

1. Model A3

Vi = Bpx X DX_F + Bpy X DV_F (19)
V, = ASCL + Bpy X DX_LF + Bpy X DV_LF (20)
Vs = ASCR + Bpyx X DX_RF + Bpy X DV_RF (21)

BB BONAT 00 3 i 5 (2012) TR ) TE R R FHGY > BWE 2 W B
i B S AP HEEAAL S e et 2 R0 AT ER AR B0 L i oS
FEAEDELFLREZPREBEL S K od WRTAE B R ANRG R AR D 2 4p
vecx il A - | B - 4
GRS B 2 AR B iR R

ﬁj\iﬂf”"‘i‘ﬁﬂi—iMOdelB ;__r'l 'i£@r%ﬁﬁlﬁ‘5/ 19’;,_1“3— I%J}*i%}\g{
12 Model Az 2 38 4p FF » & T2 & {6 2. Model Bz #1258 % [ Model Ag °

PHRY EFHEIGHEIN TR A2 2 FREFRFEPLEI R 22 v - ¥4
BEFLEERE FRERLFBHES X ¥ Model C #5418 sxdeT
2. Model C3
Vi=Ppx XDX_F + Bpy XDV_F + S, XV (22)
V, = ASCL + Bpx X DX_LF + Bpy X DV_LF (23)
Vs = ASCR + Bpx X DX_RF + Bpy X DV_RF (24)
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Biebfhber 2+ RBIE2 AR B> k2B T VL g AP (T
wﬁf%#aﬁwﬁr;vﬁhﬂmﬁﬁﬁgg R ERN Y SER AT
I Model D #75¢ & & 35 45 055 o * Sndicde
3.  Model D3
V, = ASCL + Bpx X DX_LF + Bpy X DV_LF + By X Mode_LF (26)
Vs = ASCR + Bpy X DX_RE + Bpy X DV_RF + By X Mode_RF (27)
ATH SR LR R R RS B R £ 7 R B R R ] T D R
HIFAIRAZMED PSR LELIELET BT AT R - R JLT]%"‘.L*
-

A FRNEFRE BRSNS SR & 5L Model C; 2 Model Ds % % 4-
5.3-3~5.3-4 #r5: -

% 5.3-3 %f’ Lgﬁ:;( Model C; 2 1% . :;,'—-‘3:(% ISR é’:ﬁ‘—‘lé Eﬁngh)

¥ i - A S ¥ iE t
ASCC 0.00
ASCL -2.72 -3.28
ASCR -2.84 -3.46
Boy (2 X 5 s £ 5 8 in¥E B) 0.726 4,84
Box (G2 2 2 s 4503 4p $EE3E) 4.64 5.61
By (2 &) -0.167 -1.01*

RE Sl 15

A4 oA A e T 236

Init log-likelihood : -205.751
Final log-likelihood : -129.397
Likelihood ratio test : 152.709
Rho-square : 0.371

Adjusted rho-square : 0.347
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3 53-4 %2 i H7% Model Dy & 3 5 % (370 ¥ T 40 P £2)

B LA P 3L tiE
ASCC 0.00
ASCL -3.11 -3.58
ASCR -3.31 -3.77
Boy (@ 2 =~ +m B AR R) 0.610 3.85
%xﬁﬁii\é B Ap ¥ EE) 3.46 3.64
By (B2 2~ LB 2 B4 -0.408 -2.15
By (2 i k) -0.232 -1.36*

e is 8cBcp -6
At F AL A e 2236

Init log-likelithood : -205.751
Final log-likelihood : -127.099
Likelihood ratio test : 157.304
Rho-square : 0.382

Adjusted rho-square : 0.353

B S 20 AT HE PREL R B 1N e RERPE D e RS 2 2N R = fE R
R EENEEL Y o IS IR L EEF L R4 18 YRR
2—‘17—. :
Model Az vs. Model C;

-2(-129.917 +129.397) = 1.04 < y*1095= 3.841

Model Az vs. Model D3

-2 (-129.917 + 127.099) =5.636 < y%.095=5.991

dA R RS R F IR NRTH R RAREPFEZ Bl Y R RARE e &
BRI GERFHEER A A SRR B S R F R R S R
TRET A BT PR OSERELH > IR RBERRE SR BN R

b BRI R R R T B R R R RSP o 0 B AT
B R pEECRCN R Y Model Az 2 2§ 4 #id 0 H =t 5 Model C3 4~ Model D3 - ]

L‘%" ralﬁ?pm@ﬁﬂéﬁ.ﬁhh % f”'p’}’.ﬁ\—;{\‘i&‘&y MOde|A3le'I‘,‘L§ %*‘%ﬁlﬂf’rﬁﬁr} 35“
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o @ B RS KAt R B fo R Y AT R 2 R D T T PRE
SR

532 AHRERFETHAINARXEFETH K

ﬁ‘s‘% o S\: ¢ g, \—"" _,E;\m,gﬁ_‘lé FE‘#:_,E’L F‘ ‘*«—l’fb’:}i ,,‘Jf}_ﬂé):ﬁ;\ﬁ ‘*fxE‘.f’l‘ L ﬁ?&’ _f“’f‘i,f,fl'/ l«-"’}:ﬁi
BB T v AT R PRE A 4 B B2 07 5 Model A FIR A BDb RS 2 4
Bokr L % 4o T A A

# 535 R EPFE VS, 377 ¢ FR IS PEEL (Model A)

Froow g ModeIAz #7753 Model Az
RWAA | pae | tE | [REefg| sl ta
ASCC 0.00 ASCC 0.00
ASCL -3.14 1 -9.68 ASCL -1.94 -6.90
ASCR -191 | -8.11 ASCR -2.06 -8.03
Bov 1.45 6.35 Bov 0.723 4.82
Box 511 6.06 Box 4.61 5.58
AT R S ¢ 247 A 45 R L Bt 236
Init log-likelihood : -271.357 Init log-likelihood : -205.751
Final log-likelihood : Final log-likelihood :
-137.273 -129.917
Adjusted rho-square : 0.479 Adjusted rho-square : 0.349
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F@rﬂ@giﬂ B AL MR R T AR
B fGE s T d %) &%?ﬁ';ﬂ’fﬂ-élﬁ’ 75 o ¥ 37
T?#Ekbr’ﬁzl};;aﬁ’a;iwé’\’ggvl};}aiz+4c}"7‘\é’f‘fﬁ L& (V)
ARG BT B R iRdE - w2 (7R R (DX)

TSR (v
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W*Wwﬂ%ﬂi%

w

P Sl R 218 BIEATHAME Fa % 2 3 2 TR 2 (7 5 e

oA PES M ERIE RS L REE D | R - R
(AR REEI AT TS FHAEZABRE - R FR AR
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%&ﬁaai&%if%ﬂ%m T I
L TJ‘E }F%r}7—’%’*w€'z‘l‘?%#
%:Qgt i ﬂbe*lE IR EFL RS o

3. ATHH RAE D ATEEE 'iﬁgﬁ;; 4 2 17 5 Model A > Jipld 3t 54 @
OB D R AL PEECEL R D )iﬁm PR E R R B e KA s D
N fafEad o w«ﬁ_*ﬁgp&fﬁ,&,‘ DR SIS RS W LS . S A

\ o

&

5.4 ##AH RBMFTHEER T AT

HARATT b LM PR B SRR > RAn it w22 e L R A TS B G
156 % (53 #m & )% 73 ¥ (354mH ) fi :hr‘fl E@end A gl Al BB P FLE
AR RAL BB 2 TRE T REF TG w 2 E o B EE TR 1A
30 £ (114w )% 433 (184p ) M rFHA A KRB FF A2 FTHE2 B iR ot b
oo

1_#&“&?1‘ REIFEL TP LR Y R D L E MR AR
FAAAZRAL FERABPITERT ARG S EATE R FERE AR D
FAAHN2Tifen RUBRTRARPEFELT RN G2 FHES* 7R > 5
TR MR T AT BT A MT AR 7B RN LR €S 2 (Test of Taste

Variation) 1/ % 5 % stk A F AL FE 3 B =2 £ B & ¢ ik Ben-Aakiva and Lerman (1985) >
mEBRRATRB “v'Jl“i:_ SRR AN k&0

G
2 en(BY =) Ly (B9) (28)
g=1
AR R 2 R s 4R (Zg 1K K) R oy B RlAE S

-2 [-275.574 - (-137.273 - 129.917)] = 16.768 > y2 . =9.49
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Bl Ry £ 2 8% 5 16768 ~3tys (0 =049 FIPIESR 5 & BERK - BRIk LK
L5 g Model Ag 58 T 2 M 3 Ak pREL 2 T 1‘51”‘ (V=R

=
P

¥ b AR Y I PF A Model C3 2 Model D3 1% 5t 209 e ARAT 5

R g
FEFREIZR EEFTPEAMGIRZ T A AR T AP 2285 YT A fni‘ifzfﬁﬁ.“’
_\.I\i/ﬁ;"r,_,‘Jélgﬁdéfa‘—_ﬁh\g‘fl»bmqllgbr}; iR I}‘]Lj&_,:& TR 2 ;‘?T}J‘g
Hishmip ¥ BE 'ﬂ"ﬂ\ﬁﬂiﬂjaﬂfr.m A %;}ﬁé‘ilﬁﬁi oz o

He M0d9|A3\—£ SR BB EEH D T2 gagtﬁf' L% 4T & 54-1 #97 :




% BA4-1iT+# F T4 £ & -Model Ag

EE AT W R B RT R
RELH | $HE | tE
ASCC 0.00
ASCL -2.61 -12.37
ASCR -1.92 -11.44
Bov 1.02 8.05
Box 4.68 8.23

R LM PEECT M
R | FEE | tE
ASCC 0.00
ASCL -3.14 -9.68
ASCR -1.91 -8.11
o 1.45 6.35
vire 5.11 6.06

R B PEELT A
B LA SHcE | tE
ASCC 0.00
ASCL -1.94 -6.90
ASCR -2.06 -8.03
Bpv 0.723 4.82
Bpx 4.61 5.58

fefe S dcep * 4

A7 F oL A i 483

Init log-likelihood : -477.108
Final log-likelihood : -275.574
Likelihood ratio test : 403.069
Rho-square : 0.422

Adjusted rho-square : 0.414

fefe S dcep 4

A4 F o A 247

Init log-likelihood : -271.357
Final log-likelihood : -137.273
Likelihood ratio test : 268.169
Rho-square : 0.494

Adjusted rho-square : 0.479

ffp S-dicdicn 4

A 47 F oA e 236

Init log-likelihood : -205.751
Final log-likelihood : -129.917
Likelihood ratio test : 152.669
Rho-square : 0.369

Adjusted rho-square : 0.349
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B S e 1.5 % IR 1.2 7 AHIE IR 1.2 5 R8I TR
2.4 2B BiE 2.EB BEF 2@ 2@ izt %
b fmiic 1654 ;- (34498 ) | 1477 5 (15844 %) | 1001 5 (12506 ')
B n (veh/hr) 3306 2214 1500
%R (pcu/hr) 6859.2 1885.8 1403.2
3 :49.1% ®F 1 60.3% & 2 49.9%
K & L 34% ]38 1 38.2% [iEd : 47.4%
B Rk P 12.5% TP 1 0.5% L d 1 1.9%
b= 4 0.2% e 4 0:4% e 4 0%
LR Xd T 42% o @0t 0.9% ~F 1 0.8%
A & :35.6% & 1 60.7% 3 :53%
JE A 130.2% 13T 8 1 37.7% ]38t 44.2%
THELHE [z 23.8% e d 1 0.5% ied o 1.8%
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5P SR T N PR AT B T 4 PEE AT B T YA pEE
W Model Dy Model D, Model Az
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