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Abstract:

The node-to-node dynamic route choice behavior is of the most interest to study
the individual driver’s route choices under the influence of the route guidance
information where individual driver makes consecutive route switch decisions along
with the traveling route. This particular issue has been successfully modeled with
various forms and extensions under the notion of the “Indifference Bands” applied
with Probit model specifications by Tong and his students at Tamkang University in
recent years. The probability of “switching” or “route choice” at each decision node
along the route can therefore be estimated under these model specifications.

A concept of fitness of personalized in-vehicle route guidance can be derived
from previously stated dynamic route switch model where the goodness-of-fit of the
recommended route can be treated as the probability of compliance at each decision
node along the trip. In this thesis, a two-stage comprehensive controlled experiment
has been conducted where selected subjects will be examined in two comparative
laboratory simulation scenarios and the results of compliance behavior will be
investigated. The first scenario is to provide and update the driver the best (shortest)
possible route at each decision node along entire route. From this stage, the
node-to-node switching behavior model of each driver can be calibrated with the
notion of the indifference band, and the compliance outcomes will be recorded. In
the second stage, each individual experiment subject will be supplied with either the

usual routing strategy or with personalized information defined by this study as



best-fitted behavior routing guidance. The so-called best-fitted behavior routing
advises comes from comparing the probability level of accepting the new route
against a threshold set by each individual. Finally compliance record will be
compared between these two contrasted scenarios to investigate the effect of different
routing strategies. The results have demonstrated statistically significant improvement
of compliance rate over conventional routing strategy for two variations of best-fitted

advises provided respectively.
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4.2.3 WA R A4 M SHELER R SR MR 48 B

RA R X BRI R T 400 AANB G HHE ITAHRAEEARE & d
BB E R IEAE Iy T A7 }#%;5*4’§%ﬁzié“‘%f AT RBEEITR o
o EREZPEYEEN P T BB ARNEE G R RIEZ 48 H
Moo A E SRS — Sk BE IS 2 KX (Structural equation
modeling > SEM) TR IZA 460 % €38 B A 2454 0 453 E 558 B L ek bH
FEMH BHRFEAMAIRMSE EmgR IR XA RE TR NFEE

o JRBP 0 REF R AE4E A B £ 5 Fo SEM & b 2 X — At B A A R4
ML P S T Bk B AR G AT A REJR ME 2 AR B 0 3 dm 9 Bde R AT
WA o
4231 FARESH-B K SH

[Ak 42 45 M g 3 SRR 8 48 B 14 ]

HRUEEHEHARRBEEABE AR BT 54 (Emb)THE R
% 4.2-12~4.2-16 fio > 35 B3 BATF -

MR ER 0 BB KMO RAE TR T RAE LR T
KMO=0.593 ~ &+ Mir 2 E 940.010 » 882 M =0.000<0=0.01 > & £ #= Bk
WA EATE F o # © ko k 4.2-12 AoE ©

% 4.2-12 KMO 2 Bartlett # & %

Kaiser-Meyer-Olkin Bk i# 7714 0.593
AT T B 940.010

Bartlett's ¥RH 4 & BdE 10
BAEM 0.000

BRRIR © AR IR

BB E 2 A AR TR T ERS DA REREF BT a2
BRSO HORGE B — BT o RS EGE AR 1 1EAERAR R FE 560 R
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%4213 BABY R TR
By ¥ B FHEFAHEER
48 o 9 B B ey % R % 8o % & #6h% REf%
1 2.040 40.792 40.792 2.040 40.792 40.792
2 1.158 23.167 63.959 1.158 23.167 63.959
3 791 15.830 79.788
4 671 13.423 93.212
5 339 6.788 100.000

TR § AP R

BEBR KN
BABEEH P 5N o FIBAREURTF A

L4
=z

EH bk B MR FRAEM AR TIREERED
HEBHMEARN 0S5 EHAF—BF &

FA2- 14 ThooBRF o THRRS BSHERA2BEERF F—ERF
(& BFHRHEFR -BE)-F_BF (B ~HFRE)-
k 4.2-14 38 6h1% By AT ZER R

AR RE—FEHE2EBFRAS
WA B Tk KRB R T R HAA 0 4

RRAT
1 2
PE 5] -177 874
S 814 275
HARE -.496 -.574
B 5 R .833 -.176
B ¥ -.601 .029

B AROR AR IR

KEH R R
s

RIERE mizh B £E BHit
Fodok 4.2-15 % o
% 4.2-15 ANOVA %k

5 Fu BEHE | FHEhf| Fire | BAEHR
REGR 4 P 22.895 4 5.724 5.824 .000
factor
score N 1081.105 1100 983
1 for
analysis 1 48 Fo 1104.000 1104
REGR 48 P4 6.033 4 1.508 1.511 197
factor
score @ 1097.967 1100 998
2 for
analysis 1 48 o 1104.000 1104
BHROR ¢ AR
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KMO=0.746 ~ & 13k #4214 8681.385 » #8 2 £ =0.000< 0=0.01 > % £ B8 &

WA EATE F 947 o ok 4.2-16 Aok ©
% 4.2-16 KMO $2 Bartlett # & &

Kaiser-Meyer-Olkin Bk i# 7714 0.746
ALK F B 8681.385

Bartlett's 3kA 4 & ER:=Did 120
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BRI © AR R

WBEREZIE GUBR T BN PHERS THRERLER T 548 Hi42
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Az ¥ R B FHATRAGEER

Bt | SEHND | FH D | B |SEBHD| EHR D

1 5.271 32.946 32.946 5.271 32.946 32.946

2 1.912 11.951 44.897 1.912 11.951 44.897

3 1.578 9.862 54.760 1.578 9.862 54.760

4 1.454 9.089 63.849 1.454 9.089 63.849

5 947 5.917 69.765

6 .831 5.195 74.961

7 704 4.402 79.363

8 .632 3.950 83.313

9 616 3.853 87.165

10 498 3.113 90.278

11 435 2.722 93.000

12 377 2.356 95.356

13 275 1.722 97.078

14 233 1.459 98.537

15 131 818 99.355

16 .103 .645 100.000

BEBRRGEHEWE HERYR FRTEM LR FIREAERE
BB R W ABREUR T AN ELEEARN 0SS FH AR —BF > &
£42-B TR FHLHTHEA 6 BEBERHAIBELZRTF > F—ER
T (RABHEBEAR AR ME TN %) F_RAF (RBARTRABEE N
FEREE) FZRAF(FRABBEREMER)  FWR FOARMEBIEER) -
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& 42-18 btk e AT ER R
WE | BHMEH #3558 A

1 2 3 4
s % /s 4% 2R B 4 IR B AE 3t .097 -.049 -.048 760
WE ey R B S 384T B 145 072 -.007 703
7 69 R X B8 3 013 .080 182 739
xR $h /g R4 2R E %#&5@1 # 117 -.010 789 -.133
#& g ¥R B S I AE R 224 142 760 027
W 36 % AR T R A 067 042 731 270
7 —fx B AR A 263 .823 051 -.078
A RAEE | —BEREARER 219 812 059 011
WE | e AU A 38| 300  oi4] 078
2240 "ﬁx 5 3B B B A M- 3 .820 195 078 -.051
M — A% ﬁﬁﬂﬁﬁ)’c“ 3 641 124 140 119
% 2R fﬁx 5348 A Y R 187 816 062 .109
R~ | ERARE | —f&E e A i% zfn 212 .827 042 092
# A e WA —RE A AR R 717 308 096 136
W& f,; — AR BRI AL A R 845 127 072 033
- — AR A B SR 638 109 219 146

BHRIR C ABTR AR
ARARE—TFTHRITCTIBEEATFRAEHEEERRERABMGFABEZE AL

B EFHARRBMERF Y RSN > ERwK 42-19 AT -

# 4.2-19 ANOVA %k

B ARIR AT
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FH A AhE | $HTFFF |Figx | BEH

REGR factor 48 P 26.642 4 6.660 | 6.801 | .000
score 1 for mn 1072.358 | 1095 979
analysis 1 4afo | 1099.000 | 1099
REGR factor 48 P 16.753 4 4188 | 4238 .002
score 2 for 4 P 1082247 | 1095 988
analysis 1 4afe | 1099.000 | 1099
REGR factor 45 16.488 4 4122|4170 002
score 3 for 48 1082.512 | 1095 989
analysis 1

4afa | 1099.000 | 1099
REGR factor 48 16.741 4 4185 | 4234 002
score 4 for 487 1082259 | 1095 988
analysis 1 Yafo | 1099.000 | 1099
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------- YEO)-F_RAF (AAARRARHEREALE ) FZAFRREHE

%@ﬁ%)%ml%wﬁwtﬁwﬁﬁ%%%%ﬁ& ERBE -

4232 mFAREIH-EHBRIETEX

#e 4.2.3.1 B B R o AT AR AR AR AL G AR A AT B AT E T AT SRk B R B
BEEBYEART R AR &R KX (SEM) TREEMN S TR B 47
AR ARG ST AR F E RN ER K

REHILTRAZXBEEBTAFSARGEET X AARKE 4231 A3
REBEERE > &5HLAMMBAETHEEXEEWE 42-TH - £B T4
WEER > 2 ARIERLERITA  FAARAIERLERITA ~ BHER
REFE ~ B4 AR AR

(1) 5 &AL KX-BRE i B £ 24

AHFFRAEA SAS V82 E R MMM ETHXEEERE » o RF HIKRE
Anderson and Gerbing(1988) [51] A2 i a4 i F5 B 3 BR:(1) b s B s B & o047
H#T 2 BB ETRT > QB H &7 2 X BITRAE 47 E Bl E R T
T AT # b3 R SRS BR o B AT A o

(2) gtk &5 HE B 0B X Bo 8 R 746

AR EEEPE R AT AT EABRAT AR §H8 X
ST BPREBRAMSZ S BEARRL TR o M4 LR A LISREL)4& F 4 A
HMABRBIER - FRFECENRTAIN T HRABLARPK > AR S

BRHREE R 0B Ly AR R > SR B R X R M Bl B A5 AR
(Goodless of Fix Index - GFI) ~ 3f % &z & 45 4% (Adjust Goodless-of-fit Index -
AGFDZ #E S N4 0 E 1 2/ A HAAARL | ForE Bl EAE
W AR A H AR R B S A R AR AR KRR 0 3 T ARGR F AR (Root
Mean Square Residual * RMR)TT# 2 AW i L % R R L4 RER2 £ £
R
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(3) MEBRASH

Ry 8 R AF st R 4.2-20 1k 4.2-21 #5848 K = Chi-Square 14 % 3] %
1168.5812 » B4 3t B % KE (p< 0.0001) > 3 b o B #:4%489 Chi-Square 4 82 %
FHA Bk B E > @ Chi-Square A% A1 AT AHABKXMARAMER KW
Chi-Square $f#k K36y K/ ME B ER > R ARABEBKRE > B 552 BEHR S 8/
% R 88 % % R 4K 0 B #b Chi-Square & # R 2 AR E A BB XA RELAFBLE o

i — %t 5 F AL A R A & Chi-Square 14/8 dE Xt & » Hb R AN 4E 3~5
B2 (R4 A DNETHEAABEXZETEIZSH 5 RIET @HE LK
£ % 3t B 4% 40 > Chi-Square/ B v J tb % i 4.344(1168.5812/269) » 34 J§ 77T #% 4t
BB —REGERAZSEMFHERRLHZBEEGF)AALZLES
FE(AGFI) » — f& RRAE AL 0~1 2 R > HAE AR K & T sbt X Bie 38 B ARE > fo AR
RZEXEFHN 05 £4 5 &% RMR &9{E /% 0.05 » AAM A H 0 Fom#E X &)
B il AR A X ARME - M A AR KX £ 2 A -F 7 RMR)3 /7 0.2~0.3
Mo 2R ARRZEXGTHER

* 4.2-20 & B A5 4T

LISRE &¢:# /& 4542 EXSEBE

}(2 (Chi-square) A% |~ AR AT
2RIl & & ) 5B ATE
GFI A 0~1 2B
AGFI A 0~1 2 B
RMR AR 0.1

B RIR ¢ AFF R

k4221 HmERAKXFEME L

N s 7% £ 2 ¥4g |Chi-Square DF
i A FEZEE
Al EASAE | F T4t (%FI)})% g?ﬁ;ﬁ) e,
= (RMR)
St & 1168.5812  |0.507 0.5484 0.2144 269

BEHRRIR AR EE
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R FAE K Z B AE 77 %4 Tong(1990) [48]) & B ) fE 2 AT AT ES) FE4T A
ARG TR EFEARE—BALE T LB ABRERRATEAE—F
ERRATH  REZBAFL—ZFIRRZIBOEE > AEBREX—HYFTE
(auxiliary alternative ) > BB AR AREEZF E > EE R EABEA 2T+1
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R AR REEZ SRS A AME -

83



(CR S U, =0
SRR 0 ALAE B U,=R,[IBR, -TTS , +¢,]
SRR 0 KRB U,=R,[IBR,-TTS , +€,]

BERR BB U, =R,[IBR,, —TTS ,, +£,,]

R

%ﬂ;

T2 U,,=R,[IBR, -TTS , +¢,] [5.2]

Hdo R _{ 1 > switch route on node j
=

-1 s otherwise.
[5.3]

fedb o RIVEB RSB T R KRR R TR AFRET R RI 2R
R REERY > FRET &R T 55 K
P, =Prob[U,|U,, U, Uj,- - ~T
=Prob[U,<U,,U,< U, - ,U,,, < U,]
= Pr ob{R [IBR , - TTS , +¢,]1<0,
and R ,[IBR , -TTS , +¢e,]<0,
and R ,[IBR , -TTS ., +¢&,]<0, [54]

and R, [IBR , - TTS , +€,]< 0]}

PRBAEHRTZEREHMIN (0> D ) 58 REESL K EHEA
HESRAL BB AR BR - T RELBAARERAIMFALAZEMIE- &
7 Tong [48) B3t SrsmM Lt REA%E > B m it h — PSR4 5 &AM
KA AL ARk e B ERAGEMETRAN AR HERGZ G By
EHMER AL AABEK LS Bt BEZHEARBE KX E A RBRER
2GR LGRS ko 5.5 KT o (EBRE — BRE gk R K
BRIBA—MAAMMEAEA  BPRES R P &R RE 2 kB 3% £ 18 (unobseved
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error term)f¥ $L AT — R REAB R 0 A A R E XK 2 #HE (node-to-node
dynamic ) ; 4B B N Z 3R AE S B AMEFR O Xy 1B S -

Decision node 1(en — route ) 5 vy 0 o .- 0
Decision node 2(en — route ) y 6 y 0 - 0
Decision node 3(en — route ) 0 y 8 y - 0
Ly . .
Y
Decision node J (destinatio n) 0 o - - y &7
AREZREARR- YRS [5.5]
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TR EBEE — R RIS LU B BT RS B BR S 2 R AT 6y £ EAE
BARYE BB EATHMAR R T Y B ATATR O BAE > R G IMIRIB AL 4 o)
HATHR AN R e AL E B2 QB 5210 ¢ ATH/E M S - H XA K
A fE 4o X, 5.6 KX AToF °
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IBR, = f(W, XY, 6,)+¢, [5.6]
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