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ABSTRACT

The electronic toll collection (ETC) system has recently changed a new RFID
eTag system without payment to substitute on-board unit (OBU) in Taiwan. Thus, the
electronic distance-based charging strategy would be implemented due to the usage
rate of ETC service has already achieved the anticipated goal. Since it would not
legislate to force cars equipped with elag while driving on the freeways, other
dealing costs may be supplemented to non-elag users. Therefore, it is really
important to realize switching barrier factors of non-elag users and execute
applicable service marketing strategies for management concern. Thus, this study
would analyze drivers’ usage intention according to whether they adopt elag or not
and relative significant factors by ordered probit model. The latent factor, such as
the innovative and imitative attitude, acceptance attitude would apparently impact
drivers’ usage intention of elag service. Then the innovation diffusion theory would
be applied to describe the diffused pattern of eTag service and the service marketing
strategies would be developed. This study conducted a survey of which the
questionnaire to collect data from car drivers commuting on the freeways in western
Taiwan. The results would assist the operator to propose the marketing strategies in
order to enhance the usage rate of eTag service.

Key Words: eTag, Adoption intention; Diffused pattern; Ordered probit;
Innovation diffusion theory
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A K A H
# 34% 34% A
16%
X-2sd X-sd X X+sd B ]

2 FRARIFHIERZREE

Rogers Y SR B BB AIHRG S ARECRRE A 4 MEERS - SHURAIEEIE  HEE
S ~ i AR R o 7Y SR P A8 S L AE TSR R S TEH » 7735 DL Bass Bkt
R OB - BRVBTENS T (BNATE Bk SRAETE S W - R
T SZ AR SIS S A i S e G 2 IR o AT AT - AT
B A A SR TR S+ HISE eTag RIS B A OBU BREARES » Al S — R G
SERIBEY IR eTag AIFTAS TOOREEHESY ; S5 B L & R 153 BB eTag iR
e A T B IR S S SR AT B RIS R B eTag B S S B P S s
B H BRI AR -

3.3 FBETHAE

FHAS AT ZE B e AT/ INREE R B A SR PR T U eTag IREBSHICRE A @I TE
B R - SRS A A E B0 Ty 3 ETR 26 1 SR RS2 B ML S A B, -
FEAFEHES M) R BT A H TS o 58 2 SRR TSR T TR
A EREIRDL > AR T TBIE R A B ASER ~ IRKE Y ~ TTBIEREE - S ETC AYRE
BEEE - DURSHH T ETC BEdmsl A EET T84 i Hama i - 58 3 T AliE®
A eTag EIRBLGT FHERE - EL 1B E A eTag IRES ZTBEINZR - G2
BT R B2 Bass HEcit " $RHIH RS2 BHEF eTag ZAIRTARERE (4N
BIFTERAITE ~ EEEZEN: - DR - BRESRIEFRZR) - DU EHEGE eTag 4
RERE P (AT 1 A DR o R R ) SRR - A RIS R R IEANSR 1 R -
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xR 1 FEEH T BERRZHEMIEA

REEEME FSECNL) Rk
BIFTERATE (0) | HIRALEHE eTag AR L2
HEZmEmE N LEAEGZEN A cTag
B SIS E A BN eTag
CRZEE (@) | REZERKIMHEE 22T eTag
BRI G HEAR eTag HIBEAIGN
WA HER A A eTag

BEGER (D4) | MOGEITE A 9 JriBEERS [HHE eTag

MEERE (SB) | FRERIRUUH eTag £ » I & RIiE

IS ENE ()

BT RERE

ERENEYE (m)

BRI

S FERTZ 3 eTag WUBEFIERE - 43 3 FEISEENE « 4k  BEE— S
SRR A 2T B S TR I B % » 25 R LSS eTag » B eTag M BITEINE
B WSS S RER - E R TR MESE R eTag %
TEHEG R A BCR TS - O eTag SIS SO ETU0R - AWFLSHEREE A
Jo BRGSO BT 2 - THHBRIS 5% 2 T 5 WA SR I A R e
Bl 3 TSI A R | SRR - RS EIE I | M R B R R
2 -

1 B e B B S R TE S R IE RO 1 28 DAZE S (Likert) FLEEREEHTE » 4390k
TIEHAREE AT, TAKEERATRE, - TE, - THMAE H
AHE ) K TIEEIERE JEETIAE ) o AWSER RIS IER BRI - TESCEATRIS IR TE -
AR i SRR - SeRE TSI - AR R S e (R 2B
EBUA I SR & B WA - TS S SR R ELR S S P A s
INREFEBE A » FHEIEETR B 102 4E 6 HE 7 H » AV H - HHRATERK Hi 5
7 o RIS 7 B A R A B R W A T 2 - AR SR e R e S A B
b~ o BB RIEE RIS S T - B | SRR - PR R - R
B 3 BERIRERITE 15K RIS -

AWFFERIZH FNEHHEE (convenience sampling) EfiAfHikE (quota sampling) **
Fiik o BTSRRI+ R AR A a2 e
TP PR AR M (AN ~ PER ~ FRS AT S oML - ARDEFHERT
FIREARIEE IR ELG] » HRIER] ~ BOBTL R BRI St oy KB e E AT Fe g )
B RS AR S HE R SHATRIT - MESZRRA I 71 » R BRI I AR
REV AR B BRI R - AR E BT RS IR AT 2R
B4 L FH 2 TR -
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m - BESM
4.1 AL A

(—) Rl

AW FESTEH T BEGS Es 2 B% PY AR AE FE Y/ NR R B B AGE THiEGR A - AR RS 8t
1,280 £y > fIBREESAIER - SEIAUE 1,243 17 - AREEEICREy 97.1% - BRAKER
RIRBANER 2 AR » ARSGLELESmes - DUAEEBIANEZS (73.2%) » SEIUERHHE
TRl 25~54 & (87.4%) » REEHBIEES 5 —FLLBT (54.1%) > ANEELEAZ3E Z A
HFE 5 2~6 & (62.1%) °

TEZFIRERF AT - R I E TR AR ETIR K H By - EHE B2 RK
286 i3 (23.0%) ~ BABHALIRK 180 f3 (14.5%) ~ IRYBHRK 184 117 (14.8%) ~ FEBIEH AKX
163 £ (13.1%) R RHEIGE AR K 407 £3 (32.7%) » HAMARKAG 23 43 (1.9%) - LAZEhE i
WEATBIE R ARSI AR S - REIRK (0~100 A E) (S-EELE (74.67%) ~ 2SR
K (100~200 A H) (5 18.6% » EFEEK (200 2HLIE) ARy 6.8% ° kol - #E323HE B
ETC (fff eTag B OBU) A=l N1 TEHIASERRE » MR B ETC #4515 36.0% > £
{5 ETC & HI5 64.0% ; H i 5 ETC WIS - 5 44.6% 152353 R s ~ 34.7%
HIFR R S8 ~ 20.7%HIFE R AT -

e — AT R N i B A TR R AN BE B eTag MBI TEAVIEIN (AN
3) > iiE L EERRE eTag BMA GBI n]FERE - AUFRSEENIIRF ARHARAR (48.4%) ~ fEILIE
B2 AR BB /R BR BS54 (48.2%) ~ XA A EZ B E eTag KA
(42.8%) ~ FIH eTag HIFKE (40.6%) ~ FHEAM (40.3%) ~ FI eTag MEMIGIE Sl
(36.2%) T o WO - GBI EREE SR AR MTHEACR (32.3%) - HIRITBIERER
JEREEREERE 21.3%) - RAOITBIRELE (17.0%) > eTag HHEERF A D
(14.5%) » Z A TR A GBS (11.7%) - ZHenB e » AHEEAR 9.9%) - 2
AHEME R (31.2%) MBS B A REER S B3RP RAE - HRSREa s
P s ELBE P e o Bk~ EEREIRREASTELE A TS ~ eTag 3eit A 55H RS FE RGI HIRE
ok FH B R E T R AT~ AEURREE - TR ARSI RE R TEEhER D ~ i)
B IR AR AR A AL &~ PR R At n] L ~ AHRIECE SR RIAE] ~ SR A
THNEH BITHER - ISR R R F A EA -

—227—



szt EF Fwtws F=2H RE-OwHiA

K2 MERE

it e | T ST e | T

Jt& 511 41.1 Y2 286 23.0

TH R Y & 282 22.7 PEIE N 180 14.5

[£3] 8 450 36.2 T SsSB4 184 14.8

- 7 333 26.8 Hi BRI 163 13.1

5 910 73.2 N 407 32.7

24 LR 119 9.6 Hoth 23 1.9

25~34 5% 506 40.7 LA R TR 240 19.3

a5 35~44 5% 443 35.6 W =K1K 195 15.7

45~54 5% 138 11.1 i 121X 268 21.6

55 Bl b 37 3.0 HEHR FREHA 1 X 133 10.7

. SR LR 195 15.7 1fEH 1% 168 13.5

EE‘E K ELER] 672 54.1 R 239 19.2
WERT L 376 30.2 0~15 N 94 7.6

2 EICLUT 122 9.8 16~30 /A HL 308 24.8

2~4 HIT 416 33.5 FiEp | 31~100 2NE 526 423

é@ﬁﬁ% 4~6 BT 363 29.2 FEEE | 101~200 2NHL 231 18.6
6~8 EIT 176 14.2 201~300 2\ HL 47 3.8

8 Etll I 166 13.4 301 AHDLE 37 3.0

K3 FFEEMEH cTag WREEZEEBE S

HoOH e EeH1%

AR AR FR AR 328 48.4
LR S D B B R R S S 2 4 326 48.2
XEARHERE - ¥ eTag BIRAE 290 42.8
F1H eTag KT 275 40.6
GHEENE 273 40.3
11 eTag ML Y& BT 245 36.2
FRELE i - AFHEE M THACER 219 323
TR - JEn g AR 144 21.3
TR TR R A 115 17.0
eTag HECHRE B KD 98 14.5
24T ) I BE@BE 2 ~ 4~ 6~ 8~ 10 5F) 79 11.7
ZYRABHE - A HEHRAE 67 9.9
HoAh 211 31.2

TGt 2,670 394.4
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(Z) BIFEAREE DR

Fo ¥ RESZRE BB T UCE T eTag IR AT ESAVAIHLIIRREE - Jegt B 4 {4
WBTERR (BAGRTER M ~ R - DR B ORI 55) A TREE 3 RS0
T o B[R M EREEE B EE A REEIEEREZER R 1~5 73 > HZIKFREN
e R - QDRI B0Y S ARG » RS IRIFREGT RIS E R R - 708
/NI 3 E B R fRRRRESIRE - Y 3 HRBHRREEMRE - A 3 LRI = RREE 0 A -
FRFRZAR ~ o~ 3 ERREE IR A BB LA 4 o -

RERE R - AT I REIERY 4 ElIRI RV B 30 v] BB/ NS R B #f eTag
R R G EE RIE - S thoeEH ETC —H LRI Emames - £ X
DU MR g 8 (2.41) K EREGEM: (2.79) MIOBSZENE (2.70) B9-25
B - BUREBI AR G 2] eTag HUBIAIIHAERE S E - SEmnish I (2 o e
IR B AR EHEIR - BEOh - RO TERERIG AN - 23 B AR HI MR RE W R R
tiAL - EREEE R B (4.37) WHBARINHARIKISR - (EICRT S LRI 22.2% - (RREEE >
B (1.31) RIBREASELAINES - ELLEBIANS —FLLE (50.7%) -

®4 BIFRBEEIFER

ENES REJESTEE =/l N e S48

= 22.2% 276 437

BT ER M th 27.1% 337 3.00 2.45
& 50.7% 630 1.31
=3 22.6% 281 4.04

BB th 29.0% 360 291 241
& 48.4% 602 1.35
=3 32.3% 401 426

(W2t th 25.7% 319 3.00 2.70
1K 42.0% 523 131
=2 32.4% 403 3.93

= REEN: rh 37.0% 460 2.83 2.79
1K 30.6% 380 1.53

(Z) RZEE NS AR 24T

AW S BB AL eTag ZREZREIE - 2 RIRGHIEARITEERF T LA -
BEBAINS - IEAEEAREREEMN eTag MECGHTTE Al SAIHIEENRS T - £
SRR RN RS BB AGE Ry ETC S eTag BfiRAVAENE: « By 7R F B2 RRIE
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AUREBL A% eTag IR 2R AWITEIHBEEEIN (D4) BRHERE (SB) WIKIZRIFEHE
{ERR BB E R —AEZZFRVREALTEAR - BRI (bR B RERE IR > A B E R IR
oy - REREBIATEER eTag SRATEITEEEITIIAMNIEFRSCR ; Mo imte bk
L RHERE - A N EUER I - FOREEBABEIGIH cTag MIEEHZETA - KIBEEF
IRl (KBRS ke = R A 22 52 - R HEZERI 72 By A~ B~ C NI D 55 4 s (40ie 3) »

AR A=A R eTag ERIEE (DL 1~5 7RZ) LR - &5 A AT
FERAR (RS 14.9%) JBHY T{ERCERIRNE - (KRR ) AR RBE - ¥ eTag B2
FIFEI TR RS [ NEAE - DUEEE | FEHERE TEKE - = ALL BRI E A
i eTag #EGEITE » MEK A EEAFREAIREIRREARR - SRR s e LE
H eTag $E1TE: - 1H5E 2 BNt BGE R LR 5T 3 BN s BRt - R
LB SR -

FHETRY A R C ERFFERRA (HREBSHARY 37.1%) - JBIR T R iienE - (R R
RS2 RERE - [FIBRE eTag RKAZE(RAVEREGAIA - (HIREAmREARE RS - H&kth
WA G U eTag WVENEE 5 DUEEE 1 255 - (T EREE R SE Ul — I BRAME A
fEH eTag - BV H ARG A B el g sk e 2t AR - 7RE Tul- B/e A B B A FEGRBE
H eTag #EGETTEE -

Y B EITFTERA (G 27.3%) - B T EREIEER - SEETER (928
& - DHREES eTag Ry ZREHEFE » eTag SRATHOEITE B e AL af A i B2
HARS R RREAH ST - [RIE - =i/ A — R B ARG R R A A M e R B ] eTag
WOSETTE - — BRI BGE sp e B EOR Y, - HE R SR —LAE - i D
ERFFEREA (R REAR A 20.8%)/8 T SRS IRRE « m RGN ) RURCZREIE - MEARILICRE
JRAZ IR EIRRE R - (HIEEREEH eTag SHOGEI TR A B EITHINRS ] - e —
FLLERIWFFEERAE A= 0] eTag »

AW — 20 DU IR 82 54T (one-way ANOVA) BBIAEANFBRZBE T L
(SRS A BAA R 225 3 FNSIE.L F{EX5E 0.05 ZRERE/KYE » G DR Ralc 105 20
1T Scheffe 1566 Hulichr B » KSR 5 R » 1588 T 4 EAFRRZIERE @1A B
C-D AMZEEAR) L eTag (R R AME AR - BBIAE eTag IFEHE
FEE R Ry B> D > A > C - (BB IR S 0 RS - AR (5 A0 R R
Wrm o BEREAE - NLUBHL 2 DU BhE g e s B A ¥ eTag BB RS - A
BB BEHERFIEKF R B (4.34) ~ D (3.70) ~ A (3.23) ~ C (2.23) 5 155 3 BUHR
BHBERZ - EAEEFIEEKT R B (4.31) D (3.61) A (3.25) ~ C(2.20) 5 fH 1 .2
BRI - ERERRI{EKF R B (4.14) ~ D 3.47) ~ A(3.11) » C(1.95)
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42 (ERBREEIRE

(—) BN

B T AR A B E A TR R BB N eTag MY FHEIRE - LUK H R UM i A BE
GBS H e B AR FECREM LB~ - BBIAGEA eTag ERHNUCE - AW
AP R LA SR TR A - B e e LA U B A R e R A U R AN R —fieflEl i
U B AR R B R AR IR S T A BRI R T2 TPk R LA =X
REHRFFIERTTTZE - HEFe % i LU U R AR A o eSS AE AU S - AR
AU AR BRE] - FEAWIET > BBIAS G eTag S ARGEITE LG
Vb TSR Ry 1 SRR - (A ERE AT DURIEIR 2 T IR AN ATRE o B T IRH FTRE
B B MR 5 -

{5 m1 M2 m3 m4 W5 {#AI7EEE W1 M2 W3 W4 W5
(A (B
i - )
s
EH=
&
a0l D 14.9% G 273%
B EEE B
1ol EEEFE BEEFRE
®
i
B 00
B
CONN] ®37.1% ® 20.7%
=% wEEE S%uEEE
20 BEEEFE SEEFHE
& 2.0 -1.0 0.0 1.0 2.0 =
BREFER (D4)
{EFTERE 11 M2 W3 §4 m5 FHAEE W1 M2 W3 W4 WS
(C] D}
%j%#

3 AEZRZREET Z eTag EHERALES]
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xS BERFEEHSN

- RIS REEE S B i 95 % (A I3 HE
SR
(D) Q) (I-]) TR R
A B -1.036" 0.000 -1.336 -0.737
A C 1.156" 0.000 0.870 1.441
B A D -0.357" 0.019 -0.673 -0.041
G5 1 :
B C 2.192 0.000 1.958 2.427
B D 0.679" 0.000 0.408 0.950
C D -1.513" 0.000 ~1.768 ~1.258
A B -1.115" 0.000 -1.410 -0.821
A C 0.999" 0.000 0.719 1.280
B A D —0.475" 0.000 —0.785 —0.164
(G5 2 :
B C 2.114 0.000 1.884 2.345
B D 0.641" 0.000 0.374 0.907
C D ~1.474" 0.000 ~1.724 -1.223
A B -1.059" 0.000 -1.361 -0.757
A C 1.059" 0.000 0.771 1.346
B A D —0.354° 0.021 -0.673 -0.036
(G513 :
B C 2.117 0.000 1.881 2.354
B D 0.704" 0.000 0.431 0.977
C D ~1.413" 0.000 -1.670 ~1.156
3 FORTEIEEE RAEAE 0.05 /KA R B

FH A EARE B 5l T U SR R S el - [RIE » HERP R L AR I TR (E 2
R S HE PR E TSR] - 4K Limdep BRI A TR - RFIGREMTS%
BN FESE T HHH eTag B Likert TLREREEIEL 1~5 73 » 43BN HE - 13
{E 0 GEHARIEE) ~ 1 (RAATHE) ~ 2 () ~ 3 (HREFTRE) ~ 4 GEHAIRE) - B il n]
1952575343 eTag X0 FEERIEFERIRIBESR - DIHERS FL R A9 IR -

PR R B E R AT A IGERF I (TSR ~ IRy ~ 1T BIER kL
ETC #8Eg) » nbiShrrt GEsth ~ PR - il - BEREE AT - BFFMRIREE (BT
SRAME - MBS - DB R AR MBI (B ERAREE AR &
F A WIRER S BRI 38 o a1k B s 1ok O e A ) DR B B AR U B iR
B BB G Bl 2 52 RE L 2 B AE N ZR R L AT LA B B - BREERF P TT
Bl N AR EA VEH 1 REREAE Ty 1 HERE 05 B ETC REEEHI K MR BEH]

—232—



NARERAHZHE AR T T I E eTag IRAFZ AL TS

ETC % ~ ¥ eTag {7 ~ J5{ OBU ## eTag FIJF - LUK OBU = KR#ghs il 55 4 FiRAY -
A EH 3 EERFEEHUEE - S REFURAERBE AN 6 Fr -

K6 (B ETC EHEHEH
R

B D, D, D;

HARB ETC & 0
#r eTag FF 1
Ji OBU ## eTag & 0
Ji7 OBU s Rigka = 0

0
0
1
0

— oo | O

(Z) B EHER

AW RIS 3 FEESE T LIRG eTag fEAIERAMRSE - 1852 1 Ty " 2 E MR HHEIL
T ([EfABGEEY A e > B AN R ER - 155 2 QB " AR IuitE
BlE A ) FBORTAE - ERES 3 RIRER TAETUH s B ) EEBUR - a5
A BAEHREERANER 7 FR o R EAAGRERER - 3 (ERSE A rh B A B BRI - 78
WHOEACE - AR R | BRI /55 - 165 2 IUH A BlE e e it - IR e
el EE SR BOR H R BB eTag FERURIVIREIE - 155 3 HUH & AR
{5 FH AR B A

Y eTag HATHIK B A Re I - BEAS SRR AGE R 1 it AR PR A B B A5y m] fE
fEfEH - Kt > SR SRR AK - S BB EIAEE U fE i h R
S o MR E PR TBIER B0 ETC ISR B - 1TBIE AR 1
AP 1 R REEAEREEAR - O eTag @ TEERE AR 5 Tk
MR OBU sk KAk T F » #ER HATMAREHRR eTag » (HIAHEFIIRLHEH ETC
(e sz - HUAHSEEBEREH ETC BUEFINE - HERE T2 2 R e
eTag ARG T2 5 ERARK H B TR RS B R B  BUR AU R I RE
B eTag MBI AR SRR 225 ROt - S 2 AR M A i N2 BN
T A2

REEM S - BB ARBIRTR{GREERY 4 JEXzR - RBCIBE A ER - e
RAGPRBUESTE - Hi XL RN (n) A EOR R R  BUREREBIAY eTag
BEEABEFHER - IR RN R AR - TEATERAITE (o) RURRALFRERIEZK
B 1REE | WIS IR 2 BAEEE 3 BRI EEE 1 #EF TR AN LWt R R b ] eTag
F o Fey eTag fHHIERUERE AT ER SRR R s B « R ERIUIRI B 1B R EOR
O - 55T 2 BANSEE 3 A HIABER eTag FUERMIFE - OSBRI % - I
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B (9) W0 - EEEEENE (0) HIEREEE -
FERTERBA RS RRIEFRIN R B RBCK I - 55 9 JrivIEREEFER (DA) i
PSR AR R EEE (SB) - w] RSB T e B T IA R B AR MR RS [T - — BB TS
15 2 R A B E B BOR - REIERE (SB) W2 BB - BRI (DA) 12
S IRBARERG N - EHR DU P BE B A R EREIBEAN S - F5 Hm i Al kigass - R
JRENSH eTag WREAE - FEBETTEITIINEER T - i R eTag SEGHEITE - E1T

LR EBORSCRE -

K7 HFEEEEARGEER

fEt T35 1 TF3E 2 T35 3

iRy REE | o | fRBUE | fE | RBE | E
T 1.016 |12.97™| 1220 |14.69™"| 1.107 |14.71""
TGER %
TEER (B4 1A 1 x=1» 54=0) 0.178 | 226" | 0232 | 2.877 | 0256 | 3.16"
fii ] ETC #8Hn e ey
D, (3 eTag fIF=1 » H:ft1=0) 0.034 | 040 | 0.067 | 077 | 0.094 | 1.08
D, (J5{ OBU ## eTag i F=1 » Hftli=0) —0.069 | —0.69 | 0.065 | 0.65 | 0.054 | 0.54
D (5 OBU Bz RS =1 - JAt=0) 0440 | 327" | 0447 | 330" | 0412 | 3.03"
BT B

BIFTERAE (o) 0.200 | 5.14™ | 0.165 | 422" | 0.139 | 3.60""

BB EE () 0.137 | 322" | 0.136 | 2.757 | 0.047 | 093

LIRS (9) 0.131 | 2.60™ | 0.144 | 2,647 | 0.153 | 2.78"

B RERENE (m) 0229 | 5277 | 0264 | 584" | 0278 | 634"
HszResE

BRI (DA) 0.496 | 11.43™| 0524 |12.0177| 0501 |11.617"

R ElERE (SB) —0.422 |-11.52""| -0.399 |-11.06""| -0.421 |[-11.77""
FIEfA

m 0.675 |13.24™ | 0.511 |10.35™"| 0.548 | 11.15™

Ly 1401 | 2222 | 1314 [19.677| 1.231 |19.38"

1 2438 |34.64™ | 2.613 |34.64™| 2.467 |34.28™"
LA BIZAE  LL(O) -1461.28 -1375.25 —1420.48
AL PR U R B LL(,?)’) -1962.17 —1895.73 -1908.93
R aai=t 0.255 0.275 0.256
BIFELILIERE p° 0.250 0.269 0.251
EZN 1,243 1,243 1,243

Al FRFROR ¢ T EHEKIE p<0.001 ; R ¢ ARE BEE 7K HE p<0.01 5 *FOR ¢ BUEBRE /K AE p<0.1 -
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RIS AT A - FrE PG R /R e - ARl YT E P P B
B AR BRIPE PR - AFRPIE(E 4 DU N ZOREB A AR eTag » (R MAL
FARBURIEEL 2 WP 1 A& - KI0E - A o DU B RN B A A R 1
Bi 19D - JRICESE 3 4 - TUE S 2 FEEARBEME BN ELBIER D - eI | Bk 2 8
TE5E 3 26E Tl ) (RS RRRA BN - RIELFIEHE 0, JREEE » BRI (E
w3 EERZFORFGE TIERATRE ) AUBERTER » 155E 2 BEFIRGIE s N - SO AL IR
ARG (ERIFIEAE 10, AR~ PIMERME 2o 9900 > EEREIEEEIG A > TR ALEMZGE T/
BIARE § BVRRA B S - ST 2 BERa R M o AV SRS - fH5E 3 M
MERAEL o3 HUMGS =0 A TRERE 1 - (E AR BERIERE T 1 It fd s - (HOMERESE 2 -

(Z) HIEBERME

R TR REIR AN AL - HE L RE LA U RS — 2 THIHIE A 25 6 U E & AR A, -
FETTHRE RS RLE AT SRR o PSR ZER R RG] eTag B HIHRECINRE - SRR
RSB FEER TR R T DU $R SRR e FY B 5 0 EELLM AT 5 IR B B P
B o ARWTFELErL B tEr NS B AR - RinUIERE T IR AN ATRE ) AT TN KHTRE
FEFHERE 5 BB AT RERUEME A eTag AUMREE - RIFTIFRIIBEARUE M NE - RiiE
TR R R ATRENE - BANFGE T, ~ TERTRE ) R TIRRRIRE ) R o K
AWFEER - RERARAGRIR SRR EGE T, ~ TARRE ) A1 T IER AIRE ) TR
G LB - IR SRS S T 7B » BIARHESE 1~ 155 2 BlfEsE 3 b=
F R IR LB IIREER » 2331k 77.98% ~ 82.57%E 80.07% » BV HEfS eTag 124&
AIRERITIGTE & -

K bl R R BRI HRE - 165 1 FE R b A 22.02%R9 R B AGTZIL
LRWIREFOR AR eTag B EE A BGEI T - MBI 77.98%RTEEBIAGHREIK
BRI FTREME ] eTag » BFHABINL 64.0%8 ETC 5 1M Ryl 13.98% - {55 2 HY
THRE A EGE AR - NS eTag AULLBIRER 17.43% - fESFEMHEA RTRECEH] eTag
I LEBIRHEARR 2 82.57% ; 1R5E 3 BN e AR AR - NEE BRI LEBIIRIHE R 5L
VA > By 19.93% - ) B B I LLBI/RES IR 22 80.07%  BREH R EH WIIIE R Ty
EEGE H PAR TT B ) B BT R S R IR KR B R B O - fEE RS B
ATHAS eTag AYEEH - — EBEBURIUN®R - B e TBIEs AR E S - Hr S R
TEn]SEER AR LSS eTag MIGCETREMTTEE - HORFSUE HIE eTag HUBEATERH -

4.3 eTag HEEIEIRE

Fo 1 N R HEBN PR T LB Bl LUK - BB A8 52 78 1 WO IR s B 1T & st
T2 RHIFSE B F AR R F S5 T R BT BRI ™+ IR Rogers ™ 7
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RASEER © e RE s e R amm K gk S EARMRE
ABSTRACT

Liner shipping companies usually conducted an appropriate systematic
analysis method in order to provide a wide range of route service. This study applied
a hub location and allocation model to route planning of liner shipping companies.
In considering the characteristics of deep-sea going service, this study proposes a
mixed integer programming model with bi-directional single allocation. The
proposed model aims to minimize total delivery cost, comprise transportation costs
by mother ship, transportation and stevedoring costs in feedering, which can reflect
the economies of scale on arcs without employing the discount coefficient. Through
tested the proposed model with simple example, this study identified factors that may
affect the choice of port to call, including the number of mother ship calls, quantities
of delivered containers, transshipment discount rate of stevedoring, charter hires
and bunker costs of ship etc. Finally, optimized software packages OPL was used to
verify the real data from one top twenty liner shipping company.

Key Words: Route planning;, Hub location and allocation model; Hub-and-
spoke network, Container liner shipping company
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HE - O'Kelly % A ") DUSTBET BB RE R 2508 » EHISTRARREI MR » e SRR AR
FIHLfR - Ernst B Krishnamoorthy ') R —#i#i =, - DI rasii RIE R R - i)
S B R A Sk SR R K o R RE - BRIk Skorin-Kapov 4 A P58/ © Ernst Bl
Krishnamoorthy *'HIE (il 0 75 8 IR Bl—eiRmea =, -
(Z) Z2EISRER

% EFGIRA AT — (ST B B S, - 7R EE A B R TR R ]
WA R AT - IR S Campbell UV $RH PR B B0 BB R BRHE p
&l R IR B - G A O B R B AR HEH T £ A & o Abdinnour-Helm A1
Venkataramanan "> 1% g 5 R BE R B8R —7 OSBRI, o Sasaki %A P F]
FH 2% 8 PR IR A PR S TR » PR BB — 2 p Ml 0 - Ebery %8 A Y L) Ernst
Fi1 Krishnamoorthy * by KLpE + 2R Hll U 302 R » (BB DI 075 B 2 R4 « Sasaki AT
Fukushima P $2 1 B LUBGE — R 2 % B FR IR, » H A it O BT | 25 R
1 o Marr'n 2 A7 R HUB SR 2 = AR S S BRI - LA BRI SR
S L R

FE FRFAYESE T THIRFSErh » B PP i ml phs v T B R 24t P B » L O'Kelly UV
P R R B S M R B TS P o BELRSEl A2 AHTHR B - 5
Y R FE RS A0 © E SR S R M T N A A fo Mo Sl i 2 R
2 o i P A v TELE IR P SRS - JRDL O’ Kelly ! ittt e 48 b 1RSE
SR FEHTH R BRI AR A Lo 7 5+ (BRI T - PR AR g vtk L
TR R v T B B S0 A S S T L B e R PR s » B LS v T TS
P X R FR S s & Wikt - Hsieh Bl Wong %) 88 R U g5 AL [ 4SS 7 yighs s i B
8 ELBR REASTR 3 VS0 B B AR LTV HRIR AL - S — A U R P R S Al P
R HA SRR TR R AR R [ A 7252 - Hsu B Hsieh PRI %
R UL R R AR BT R A e R T — Y - EL BRI S AT (S i i
SR RER o BAS R PR — SRS B AL - EIIA LU it B 7 £
AR TEBRFE - DUKREL TR » ELILIFICR] S5 B R
SEEF ARSI EREEO S KB A B - A B g
R E RS B8 FITH R BRI LS b2 A E - R3S RE S Ak
B BT R B DU AVE TS - Aversa 5 A 0T MR A IR/ Vi R s M 3
Fy P {0 7RI (P-hub Median Problem) » . FH A B SE YN SR ALAR HE IR |-
Sl R B il U BOBE 2 1+ AR I B RUR BB © Tmai %5 A PY R RE R (GA,
Genetic Algorithm) E# % J77£ (Brute-Force Method) 43 FIfiE % g X FEE K H (MPC,
Multi-Port Calling) Biliifiig i REA0 Fuiss » $ERGAR -2 g K S v A 15 1 s s e - L 3 el
HE A R ER AR IR + EL S 1R (o Vs B VI LN B S 2 o
BRI - Gelareh % A ) 38 Rl O VS IOk S AR+ R FRHTHR ORI = 3085 LAk
AFE S YR -
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2.2 FRMREIZ BRI S

BRI ATURIAR E SRR - KR Z BT EMAEHFE (ship routing) » fi§EXER%E (fleet deployment) B
FSEHERE (ship scheduling) ZFEFREMEREYT » 25 BN S (A RS L BOR g T IEEET - B
FSHERAAR B FI 2 70 R L 282 REE (Multicommodity network design problem) 38
KRR LA S 2 el S MR AN Y M s et /i =0 - SBRABIINE R EHirg
AR B Z AT SSOMERT ARG L - SR E T SR S S LR e b i
HEPRR L —  (HEB ARG5S PERISEAEIT /T 5580 - KA E MRS ) -
I s EM TR ZE R A TS E s BT K& - BB AGEEE - #ifT
BRI~ S5 WUTER IR KAE ~ SRR o IR Ut BB SO R B
EERTURMASE AR R BRIRIZR » 43 1] Ry s 135 it {0k (A 21 EE M L 7 25 T 40 7K 958 B s 11l
i~ WESHIRAE BRI E BENEHERE S - W R A BN R B S - I
M - RS R LB T T 5 RS - RaEtRRE L Tl - AR A E
F o WRRHEIB R - RS T R fima A B IR EE B SR IR » (RIS = - BEAR AT
REEREAEER » EEEHEERIER eI o MERIMERRFZ BN - AR Ry At E
B ZHEA - MotERERS B S I CEESER A 3 B BERA © EEBEEAR
BB A o B R O R AR T T E I R A R - DUBKTE R R B -
IR ] RE AN BB A+ [ AR HR R o i B AR —2 - AR A
BREIE K » BT 30%~40% 2 [ » L by e S Sl s gy o s Y MU fEsns
BRI RS E SR BB AR EE AR - SRR R RES HE A ) EURGHERY SRS Sl
BB o YEB IR AR S ] i A BB A - (R B AR S MR s 7E A o BB B
FRA o QRIS S WA IR - B TR R i e A B
PR e [ £ G 5 AR AR R AR+ DUSO R TR E B IR A ~ B SEHE 170
SCATHHEIR A » FI FAS O S B A B i B - R — E I OE S AR R B - B A LA
ERTENE B AR A TSy AN R i B TR 1T R A A B AR AR
(Economics of Scale) J&ZEFAHRANY o Ky 7B KBRS » HRiHEE L 5 32 5RA 7 /AT
FEZ AR LIRS (ERENEREEL) @ BH 5 —H ORI S RIS B R Bl SRE (8
FEIMBEEL) o LA MR H AR E R R ARRYERE - AR At H PR S B SR
EEAHHE L A2E H PR IR S ERAE B2 BOAR TR A 8,000 TEU LU EAY AR - BEfHE oSErtfln L
HHEHWA - B8R 7RG RS - HAIREh O R ENE - S ERERR R 0 S BB
PR BRI EE » A REER AT B AR R o [RIFLAE RGBS T S EEAI e R
Lol (7 A =CAYfE A

WA LA ESORRIEIRE T ERARLA T
1. fhgE SR R O A& T4F - O'Kelly SRIe B RBUER B EORE - 25T 20 2847 - 15|

B AT - R AR B - AR N iEi s d g iho
AL - BR AT O AR U E R AT AR B -
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2. SE HAMUE R RS E T LIS Rt s - A E AR LRI BRI 5 A s
AR E - REERZAYE - IR AR O 15,000 TEU) Frghdm - HE#E(b
R 2o Jg 2Rk < il = RS - SRR A Rl B & BliEC TR A BRI Bk
BaE o B EEgRsEE AR -

3. AR S BRI R ETS DA AR S B I - BV sl
R BB ESERT » RS RS B K - iAW ERATE -

= 1BENEE

PSS AR gt il ST AT R R M B R R e e - e B AT ml RERR IR f:
T AERHEAR R L B R

3.1 FE=REIMTEREIEEESE

AT AT B PR TR N — SEPh g A Binn I — BN SRR T Z A i 32
W RHRESY - B IRER AR - RIS REATL A 1 ) r S B e B RE R A - B
A LRI S - SR E R BN - HiRkEGt B2 T B & Sek
IME » EFEAEIERE FRRRARTREAZ RN kEEZERNR RO 2t G
% 5% o IKIEEARAARBUBIR - RAUMR NS SRR L AR AT PR S B U ] B R e
LS - DB - BRI A RN - ORI S SR & SRR B AR L G
RIS Rs At ps 2L RE - S@BAEWTFEHE A RESTHIPREL o [ELDUSRARBHS - {EHTH
PRI o (EANRIERE B i J0 AR o [(RIE A S FER R T HIPRBERE RSN LUK
ARSI < TT 20 T ELRERE A FI AN [RI i 2 B e BRI B AR A B S B B 7
BEHEEERAG L - B CECESTHIRE - DUEBRRASR ARSI L TR, o — M iinas
AT SRR > R ERRF IS R R SR A SO o REs R P AR - I A E
A FERHIFRR - MR R SR R AR SIRAG R FER I © MIFREAIEAS L - ASCH IR Z
HE R ] R M AR M RN R AT S QIRRHIRF E B 5 ~ BRAGIRHIFRPE 3
A B —RURE AL 2 IR -

AWTFE A AHE ARG T AR A BIRF DU M UEREGE R ATy EAERA S - HEGERR AR
o RHi LB Z Sl A LR AR < SE R BLAGE A (stevedoring cost) o FGEEAZ %5
B b A EERABE R Ein ELESN - DU HAH SR HE TR AL - BB h
s B S e D - e F P EREA A N DURR B P 5 EE BT » XI5 R DU R
AT 2 PR BRI - AT B SR B A Z VYR /e R BEHE - HEAL R BN RA -
BYrE TR DU S R HRRE - O 1R A ERF SR - ASCEHE 528
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O HARHS AT OAE T HREHE B REREIRIRE R
DUETEHRE - -

2. TRz ] < EMEGE E R CAN EIESE - KB FE BT A Airdics - SOl e
BN B KRR R BLAR R BRI

3. i Er IR BN EAE - BE AW R A g R e - FEGEREE
AAEBS AT -

4. il F R S BN 0 - BRESE -

5. AR E R B —fins L Bk - AN EEBE BRI A ~ A e

6. P IFRIEREELURAAALT TREEER T 55 - IR -

7. EAEEH AL Ry TEU » Ry LRIEA S BALE IR pA DU R A7 - PERRZE MR ELRTIR
M35 -

32 ERARRE

AR B m FOREE RGBS - n FORE AR E A - @ B j ROt i
L PEL o DUNESIABA b S B B 2 B 2 T

(—) BREZH
U ST BB B HOE - PRI T -
LRAR
m,n,i, j * BEHEEC 0 (m,n) FROREVREEREZES - (7, ) FORETER AR PRI o
HARH :

Z RN Ry SRR AR -

RS

Xt PERESEE m I AHE n KEHSETE L ROV | B 7 TS PR S H B
B Ry EHIRFERL -

v s RS m ZE E Y AR B ELVECT G B AR R REE Z R
> HATASZ i -

zy bz ZONB IR ZHURRERE - 25 z; =1 > ARBO @ B j MHAGER: - thaorili i
Bl j /0 18R RS FERRHS - 1 z; =0 » FORUEIT 1 B j JEA AR 5 & 7=/ I -
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A4; 2 O RIS -
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Vo R —ERARHIEEE S -
P H—EEEH-

(=) BRzUEPREHITV
AR HAR BRG] -

X hywy+ X D (o + A"

(m,n) (i, j#i)

(0, j#0)

subject to

Z xgzn_i_zygm_

J#i J#L

ZUSZ +z;

Z ZUS1+VZ
]¢l

z zljél—}-Vz
i#j

> xSV (z, +

(m,n)

> yl'j""SV(2—Zﬁ—z

(m,n)

Zx +Zyll <Pz

(m,n) (m,n)

AT -

+ > Ayxi"

(m,n) (i, j)

q", ifi=m

= Vii'=1 0, otherwise Vi,mn,n#m

J#i

Vi, j#i

—z;) Vi j#i

) Vij#i

Vi, j#i
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D" <wl Vi, j#i 9)
(m,n)

xi LYy 20 Vm,n,i,j (10)
z; €{0, I} Vi, j (11)

12 AR DIRGER A Z 2 i/ MU H AR » /3 (EER s #HEL - 26 1 %B%(.Zﬁling
i,j#i
Rt R B Ry R PR 1 B j (A B i » TR By e RIS PR3 7 o S SR AR
B ey Ry TME R A » 25 R s il oA P B (7 S8 A R | - L A 1 —5E
R e A AR R - AT 5 55 2 %Bﬁ}(z)( > )(Cg,- + A,y FokEdE m £ H
m,n) (i, j#i
B n LIRS @ B j AR B EGE - H R — e Ry R AR B HEGE
L A K] i=m B j=n A — BT ORARYER R Ry mon PR - 5 =m0 R m i
SRR+ ELj R » 55 | HHUR 2 AR 56 3
il (Z)(Z)Ayx; " RS EIRR - AEHREEZHE m o n SR RIS FER S B EREXE S
m,n) (i,
I SE B EEEEZHE m » n FERHISFE AR 2 #E O RH S A s A G T 4T 1 B
AR s =FAEIIRT IS EHGE R A o B SRR A ] 70 B R 5 Bl B 5 - B
43 I CARH T iR ELATTEE A SR B SRR B » WA 53R X, By, FROTGE S 5 FELEAL
Gy RT3 Ry 4 K 5 1 B R R R — R DL RN - pUAE TR EERAUB A » ZEEICAR L X,
B 37 FROR o B 2 Ry R R BV - DUREEME R IR RIFERHE - PR LARMEGE
—RELE BRI FR T HIVHE - MR S R M U A B R iR b A
DLyt B x5 R FERHESEEIEOR [+ RER U E B ARIR I R v EGEry - 22
JRREHE ARG — K BIEE R PRI E L M E] NN 2R RS - RIHFEG R
R o 55 3 B Ryl R H AP E o SR RS - (Hr RS D R 26 RIEGE - ST E 3 7y
Vi BT IR AL B R B RMENE A o P R - ARy ORI A © B
T 4 BRTHPI R A A GHIBIP I E R - SRR AR TEIRE: - FHENE
BE—EEE - FEEER S RNFREE R A - S8R B Rl AR I ETE - ARk
ERFERLIEIG A o FAiRbEx ] RETE TR BB N PR - M DARG BB R 3R 3
LRSS S AURR BT ¢ D SEE v B B VR B T il PR B WS LA AR E S A AR =
R W + X (A, + A4,) @
2. TRNSCHYEMT - BGEE R SR RS - HE R R FRAVE - HH M R HERIR N
FiFE R ELERE A= Yy (Cpn + Ay + 4,)
3. BHHE— R A i EGE « AR B H A Ry RSP » (R s SEH M R PR
L TEEREEAR= Py Wi + Wy + hjw ) + X310 (A,) + X5 (A4,) ©

Jngn
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4. EETEHE Ry SR BV HEGH ¢ REDE Ry SR VR - EDE R YHRIRC ARG - PR H
e Ry RIS FE R HE HEAE AR =Y, (Cpy + Ay +245) + hywy + o w i, + X757 (4,) e

5. R H RS R SR B U ¢ EUEE IR R - EE B RIR RV -
AT SEH ARG B E A H RS RIRC RIS FREGHE - FELEE HE iR B
P SEERE A= v (Coi + Ay + 24;)+ J’;'r;qn (Cjn+24;+ 4,)+hywy; »

6. FEIRIE L B « B Fy SR R - WGH 2 MR RIS FE R - P R A SR 0
P 2R H R R TR L SHLERE A=
Vi Copi + Ay +24;) + yi" (c; +24; +24,) + hywy; » BERRFATED - JEEHATER Lrl6E
FE] - BUHOE R AR R AR DARR I3 42 FTRE -
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2 TR LAREIN O\G
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1
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L

3. BHiE — XKL L

4EE R R

P

o
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6. FARTRDL T
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IR ZEEL
A 2 A R B R + AR - R - RS
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1. AR PRI

BRI QR AR RSP - FRIES | R R WA IR R
FERHISIH - 7 EINOVS /| A S R A% « (KL 0 S M LA A R e
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2. S FERA VSR VT

L2 3R T B AL WA 2 BT+ FII R e 28 0 — G R R PR3
i o [RISNABE(S) TR HIE | 09 TR L AU L » 585 | R
s » BRSNS AARBOR % TR » DR E RIS AHS - TR SR 1 S LT
TEREOD + M S RS LI o T R FRR S A1 A 17 L BT ok
i
3.

B A R 1
PRAIZU(O)ER ()L T RRE - 55 1 JERFRTZ(6) - Ry R tmhh B oy REE Z iR & -
SRR PRAI(T)  FE R iR U — B R B FRR v < AR - 10 BILL X B Y o
X" o i B j LB R B TRRAS - V)" Ty i B j ZATBE R SRR TR AR - IRAIZN(B)
TEFIEIRG 1 B j L s TR - S i B j (i RNy T - DARRI AR
EEYFE AT - B X" Y R FORIGESEE (m, n) ZHEREE R
BARR (m, 1) ~ G, ) B2 (G, m) - EATHE 1 Bl j ¥HY - FHISRZIENE HAVH - DR RS E
R o BT DAESR A I E R HE X A B R
4. Wil HE R B BR 1
BRI =) FiE BHFRR A ket - RIRR EA i AR AL - e iR
g A O T - QB S EM R AT - HRRF S SR HeE U

oy
faray

5. AR AR R R

MHEEEY - BRA RIS EERATE S B - SNBSS ERGERR K B2
FER B R - MCEH DL ERRFIZS - B A R E A R MEFT S 2 RS R 35 S G R ]
W - RN EZ HAY - RIEASCRRRISAE EaltZ BRI LA SRR EGE L R ]
R SR LU ZBRAI -

ZZ”- <P (12)

FRAI=N(12) 2 P BT FRAIAA (S SRS FH bt rT s R ] - SR B ERK -

3.3 BRI

5 LR RO B AR IR SR A AR ()i R oy Byl T ) R R E M T 4e
HE - QEEZ R ERMRE AR - MR BRSO B - OREIERAT
I H RS - SR SR ME SRR 8 o (DR S BN RK - H
TE NSRS BRI B A © (S)EFEARBURNE R B AR BIRA « AR
BB R T Al 55 < i R i e T AR - IR EREIEE 6 fEmERE T - DLER-
LR R B - SERGERGE 4 BT > 20 E1 E] E4 > SEP530E 2 (HHE I - 7250k W1 B W2 -
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TIPS TR BEIRAS - MRS HYTT 0] DUE ERIHR B SR B B B B iR EsE - Sfiasit
FCHELINEGER - BB RN TR - DUErENRR IR £ o MBS R AN
3 FF 6 SpHIEIHAN T -
1. #EEZHE 18 Z Bl K& (O/D pairs demand)

ER A 4 (EW0 - SEPEE 2 (EE0 - [RIELH R R EHREEZA LA 6 X 6=
36 flfl - FF—EEEZHE 3 BT K ELNR 4 o -

x4 BIZEOHEE (B : TEV)

El E2 E3 E4 w1 w2
El 0 0 0 0 200 160
E2 0 0 0 0 400 300
E3 0 0 0 0 800 600
E4 0 0 0 0 500 300
w1 100 400 600 400 0 0
w2 200 350 400 100 0 0
2. HUS IS EIE AR 5 s -
RS5 BHZEORHE (86720
El E2 E3 E4 w1 w2
HEEIRRAS (FEAE) 40 51 117 110 197 192
3. BB DU B G o 5 BTSSR AL ZR 6 Ik -
o EHIEEMEBENEEERMRA B4 350
El E2 E3 E4 Wi w2
El 0 123 273 472 2,254 2,481
E2 123 0 201 400 2,172 2,394
E3 273 201 0 284 2,001 2,244
E4 472 400 284 0 1,779 2,004
Wi 2,254 2,172 2,001 1,779 0 414
w2 2,481 2,394 2,244 2,004 414 0

4. B LUK RIS AARGE 2 e A2 7 A -
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xR7 BOISMMEERRARN (Fi: 350

El E2 E3 E4 W1 W2
El 0 224,205 493,523 855,205 | 3,475318 | 3,832,777
E2 224,055 0 364,905 732,396 | 3,348,295 | 3,699,205
E3 491,223 362,755 0 518,986 | 3,086,105 | 3,467,382
E4 846,305 723,646 512,386 0 | 2,745,100 | 3,098,391
w1 3,457,418 | 3,330,545 | 3,070,505 | 2,736,100 0 763,064
W2 3,803,377 | 3,669,955 | 3,440,282 | 3,077,891 751,564 0
RIS > DORTSHERIRZRZ RGO - B3R 1 RaEH D0 Ml Ses i S 5

PRI B 58

HUPE T90Rs S {1 73 51k E2-E3~E4~W1 J W2 R BB AT 9,820,781

X HfhEa®E A A Bl HEREHEIRG B2 BMBEKFEER

E2—E4—-W2—-WI1-E3—-E2 o fIAFRFIZ(12)P=3 I » 55 RIS E3 ~ W1~ W2
BNy 10,584,891 20T - HAp SRRy EL ~ E2 Jt B4 0 S E RIS E3 o RHi
P ESE B3> W1—->W2—-E3 -

B 2 Fofity /s F] RS CEHI A RIER e T 4E ) 2 B B SRR R - i EHEEEH T
ORI RIERE Ky 10% ~ 25% ~ 50% ~ 60% » FRIZC(12) B AFIARRHI=URF » KR53 51k -
B CEEEIHTHI Ry 10% ~ 25%E 509 » s HAs 180k 5 8 » 4371k B2 ~ E3 ~ E4~ W1
B W2 fER 7 SRR Ry 9,814,181 2£5T ~ 9,803,621 3£J0Ed 9,787,781 £t - Hrp4ElE
G Bl HESKHRIRE E2 » R KPTE5E R E2>E4>W2—->WI1—E3—E2 ; #1148
EHTHI Ry 60%IRF - NS 180k 4 {1 » 53718y E3 ~ B4 ~ W1 J& W2 o FE5LZ 2 T HE R
ARy 9,690,126 FEiT - HEEHSy El B E2 » BHERRIRKE E3 » SKHKFIE5ER
E3—->W1->W2—E4—E3 -

B 3 BhERESHE MinE5sEE - BREZELUER EDURISHE » 3514 10%8H
20% » HAME AR » TRIEE SR EERGT T - AE O &Y EEY 10%E 20%
IRF - A FE R 180y 5 {8 > 7351k E2~E3~E4~ W1 Jz W2 55 2 HiiE R AR Ry 9,640,264
FILHL 9,459,747 It - HPEEEHE El - HEEFIBIREG B2 SHYEHKFIETE
E2—E3—->WI1->W2—E4—E2 ; HEISEETHI R 25%F - BRI 10%1 - i
80k 5 » 2351k E2 ~ E3 ~ E4 ~ W1 & W2 » S & A Ry 8,937,821 £T - H
R A Bl HIEEEFRIRES E2 » RHEHK P15 58 R E2—>E4—>W2—>WI1-E3—-E2 ;
BEIIEEHITTHI 25%KF » BRI 20%0F » =80 4 | > 437518 E3 ~ B4~ W1
B W2 o SR B ARy 8,739,239 T - HPEEEWEH Bl H E2 - HESKHEIRG
E3 > RHSEHEFE =58 E3>E4—>W2—>W1—E3 »

TH5E 4 R QU - s H R Ehap 8t » MR I 2EHIETH - SRR ar <&
KPR — 5B SR MR AR - IS 180k 5 fd > 4351k E2 ~ E3 ~ E4~ W1
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e W2 » SR S HERERA Ry 10,937,271 32708 9,670,418 37T - HHPEEHEHA E1 - H

BEEREIRNG E2 » BHIVRHKFISEE Ry E2—>E4>W2>WI-E3—E2 5 AEIIZEET 25%

IRF » SCRIFIRF AR AR — RS B S SR AR SRR —F - IR 180k S M8 - 43

Bk B2 ~ E3 ~ B4 ~ W1 Jx W2 » #5572 EME R AR 10,920,111 SE Gk 9,653,258 ZEJG ©

B EE A Bl HEERHRIRKG B2 BHRHKF 556 Ry E2>E4—>W2—>WI1—>E3—E2-

TE5E S TR B e (A AR SEs8 1 g 2 - SR ST AR 10%8H 20%

IR » e (AR 1 80Rs S 18- 331 Fy E2 E3~E4-W1 K¢ W2 Fi SR 5@ A By 10,545,050

SETCHl 11,228,733 5T - HPEREHEIA El - HERRKEIRG E2 - BHRHKFE5ER

E2—E4>W2>WI1E3—E2 ; L TESHIHT 25% » BREIZHE 10%8 2000 » sy

VEIRCRy 51 » 4350k E2 ~ E3 ~ E4 ~ W1 Je W2 » SR B ERE ARy 10,527,890 2708

11,228,733 %70 - Hp R EHEIHH El - HEEKEIRE B2 - B IKF IR 5 R
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B 7 65 24 0 85 66 91
JEF 146 138 97 85 0 43 32
g 124 117 79 66 43 0 46
& 133 126 85 7 28 23 28
St 152 145 104 74 32 46 0
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ANALYSIS OF POTENTIAL RISKS FOR BICYCLIST

¥k #% Yung-Hsian Cheng >
W % % Hui-Ning Tian’

(103 ££ 5 F 16 HIkhs - 104 -4 F 16 HZE 1 XfEL > 104 9 F 5 HIER)

wm R

A RAHIREE AT EE RN FZ AR ET > - BT ARER
B AT R AL B B BT R de AR ZE B BT » AP RiE®EF (Rasch) X
S AT REHEBARAR D —Fd o MAEBATEERIEZRES
B HEATEE AT - AR AR B e E A F R T AR B b
SR B ATEERA L TRAREREINTERZAREE -
AR EHE BB R K2 DIF #8)82 ANOVA 24 » 4RI REMAE 8 47
R EH 0 BB RR R s B A B AT E SR TR B
B AR A B R B AT ERE TS EARE T AT E
18 R R e B AR 5 SRR R B - B R AI R LA KA HICE R R R
WX ERR Y R FREEMRREZ > AR AT RERNF—M
4TI 04T RIRBE -
RASREA - A 47E A& R4 ; Rasch # X ; logistic 1@ §7

ABSTRACT

This study aims to investigate the potential risks for bicyclists. The Rasch

L RGO H EE 2E RN SEA S i) 5 BOERTEMRSE ¢ (100-2815-C-006-050-E) °

2. BRI REZRGEE I RRIAE (Bl © 701 Z2RIHAZEE 1 57 BRI AEREE
R ; 35 1 06-2757575 Ext.53227 ; E-mail : yhcheng@mail.ncku.edu.tw) °
3. BRI KRB A EE PR RMET (E-mail : ning629147@hotmail.com) -
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model is used to measure bicyclists’ subjective perceived risk, and logistic regression
is constructed to find contributor to the bicycle accidents casualty. Besides, we
compare the Rasch and logistic model to discuss the gap between subjective and
objective view of the potential risks. Our result also demonstrates some situations
may be dangerous but cyclist did not aware of it which is high potential risk.
Furthermore, we characterize bicyclist by DIF test and ANOVA shows that male and
older bicyclist ride at night has a higher risk to casualty accident. The finding of this
study can help government to build a more safety riding environment for bicyclists.

Key Words: Bicycle; Perceived risk; Rasch model; Logistic model

— & =

A S « AEUS SRR H 2 B - REEUT ISR COE A - BURF Rl
RBL AT R G WA R T B HEEE R HEERESER - 76 2010 fREL,
SERK 2,600 A HAEITHGE  EBRRESETELUR BT A IHER) T » Aotk E T ER A P bk
SEMEITER &2 - RIS 13.7% R T THRIE R FARmE) () sepimsEaGs U 5
TREFTEGE BN A S - P 3 R RS R RS N B R 1 17 L B S i - 2
DL TR 2 2 TS TR | SR o 15 40.1% » MBS I R SR F (T
ELH F TR R 2 R « A8 R T RS H s DL AT B P B RS A s AT
HOBRBE R IR R » ETEM IS AR RE 411 FECE/ HEAR) » IR0
Y 65 GELSHL/ T H) RRSEEAY 16 GELEL/ SN ) » FEITHBEMIELR -
B LB R 5 i s (LTS BE A s Y 2 4% + SRR 1T B P 3 A B SR A TR 22 2 il
55

Wang % A P BHTESEEIAE 32.6%0 ETEE IR LB 52.6% 2652 3 AL 105 X i
[ > Anderson il Sloss " FHZORHETR © 1T EH iEe A4 HIEE DI BR CIAERE s B2 LR
s (61.5%) » Horh (14T B s A SRARIEEIR A 53. 1% 2G5S (29.6% G %EEE » 23.5%
BRI B BDENEEE) - 40% B R MY B A a3 - Summala 25 A O 5o SR BUmEEEH L
% TR UBHEER A » 00 ¢ SRS © LA IR BAEE (e A S A R MR B Y
T - HRRE TR A TR - MRS THURE - RIE R TR S B A R
SEALER B S -

AR AR 2 AT R 2 T T RSB RS 17 E O 2 e T e
B AR I B JRURRRR A 5 53— 7 TR P SRR I 1 7 LA TR SR 2001 428 2011 R 20RHd S
SEERUGEEE - Horh TSR, BE R Al TSR o T T, BB
TTHERG FHEEZ - W IS R T S S BER A T - Rk
5 SRR MBS RS SR Rasch #EXAHERES - S0 BEISE I 1 1T B S & B R R S5 A0
TR RO P SR RS RR T T IR AR I B 2 - AHISRA S T IR fT R
FHEAE B R 1 T B R IR T B A - 316 PO R RV R M e A T B P 2 A
BRIEKC AN FE 5 BB IO T R o2 A BRI -
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2.1 BITEERRTEESTE

IR AT AR D 2010 4EFRATRE T | UM 12 5300 HRBH - SO
SERBETH (RAREERAUE) ZHBR 51.0%  HATEERRM - 1B - 167 -
R P 1T o R (B - (AR AT (181 ) R (144
W) B+ RAHIE 2SI EE TR T R A A PR T Ak

=]

Wachtel Bl Lewiston *) §13f 177 B B 4Bl B 7E G LIRERE I TR Pt TROTTSEa - 18 5%
Db F 47 B P 5 BB B 3 A B SN R B A I AT R 1Y 1.8 4% MRS
E TR /NI MBS B » 00 e B E TR 35 PR A A/ R R o S P Y
3.6 £% o Hrhp R AR A RIS + T LU ER P8 BB 0 75 2 DU B -

ASEEGENIT Y AR TRETE Al EREAMGSIEERE L 5 BT 6
Bh o A2 B A BRI E R L 7 BER R 5 B T AL B A2 BESE A BUES DL 67 BELL
AR A SEESESHILIAE R I - REGE A% - SRR DR S - K
SRR - [EI R ~ R IIA SO - BRI DURURIARN S T A% - i Mikko Eil
Heikki ") #i5 RIS 77 B S 6 3 2 o R0 A S B B 1) TRy B 0 2 A2
SR -

McClintock ™ HREIFEHE (b2 2 (1 1T ERBRIERR T BUIHERS Fr%e 24 - R
MR A RIS © E TR P BB ~ 1Tk » S » TP LU 4 {3 TRk > E A T B Sl
38 ~ B0 R - ComEREE - SIS P BERAI Y E TR I - MR
B ATASERA - ] AR KRR A thp s R A 0 - R Yeia
{55 1 97 R TR R 5 T 22 A 1 0 S 00 1 L 2 1 G s e sk UMY
Abrams %5 A2 20y Py ARl EE RS IR 17 ER 060 P 3 B SRR O 8 P 2R T R )
Bl BRI B TEB RS A EAEE - 22 mRBLAsE ; BATEHMEH
H AR TERS |55 3 E1 17 B 2 MO RER » 630 1 R B0 b I S i S B T B e 1 1
o RSN AT BN R A 1S A B R - T DB B B th B 1S A (|
2 EITHABEEI A/ NLBIR 1:7) o BRUHAE A T 3040 RAORTE 5 (H E {7 EEAH Fl A pd) e
FE B R RRE USRI YIRS R B (AT H G I A SR - Wse kY » BOLEM LUK
BHITE AT R e, 1 e

2.2 RKFAEBE

JERFNEE (perceived risk) xR HERIHYSLEEER b > 32 SR a1 e A S S0y 8 A
B o TGP R BRI (&R © Parkin S AU $HS 17 S AR I
RSk ETHIR - H A RS BRI - R TR A R T - TR
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PRI B A N AR IR] » ELASHIE A S TR B SR e AR -

Bovy il Bradley " Ff7etg (1T B ATE RN © ZSEEN  VREERD R A RS
S (TR P RREBR - Landis 25 AUV $RHGASEGE - BURLELE] - BE RIS
iRV B Y52 - Sorton Bl Walsh U7 251 164 1 THIBR T SMEBRBERISZES) - I7E
FORSIHIRIZE e s S TR O IS » A2 A 5 P 3 3 2 SRR B, » R
VL8 K TS R S e A MR © Lund B O'Neill "™ SR bR B REENHI AR R - sk
TR P AR R R B TR - A0 R R B e B e 7 T B B S B I 5 T
TR AV I - BUS e HBERIE @A AT R (g 1 -

= RAEHREFERA

R e 2 2R A S EA B A - [RIHL B DUOHI B 2 B RYRE ST (ability) BRVE(ERFH
(latenttraits) » SMCARFZELLLERER b R EIISAERES) » (M AFFEIVEZ I : "Rasch
s, T - BB T EAE B AR RIRE ST - BIE 1T HE b T e B iy
JIBRRRAD 5 ANE B EEE (EREREEE BITHERSER) SRR - D
I I BT R A eI T - DUNIGETT Rasch AR AR I ER R =UR /A -

3.1 @BEEHmEER 2T (logistic regression analysis)

BB TR TR » 5 e B R A I 22 SR SRR 0 AT - (B S B T R A B
Koy - IR ARG TR R SRR MER Y (log-linear model) - #EHEER (logistic
regression) R[VRy Hori—HE 73k PO o HASRIAE 1994 4EFE J. Berkson $2Hi%% - #EEIZIEM]
A RESESOR — o JEU P B AR - JEe 0 A B BRI O Bz 1 - 1T E A B n] DU gt
BB - HH AR — G R R AUAR R - S R A B T 1A At i e R B
[ BAfR - AR BB CAR ERERG HIE B (RZhBEsR) -

fase Y oy > HAFH R AR A RIS D - 0B B HEE R 0 A 1 5 1
X = (X1, X5, Xy, X,) Ry BT HEJNAVEIAE - JRR0ER B 88 - b B ] R i Bl
SRR s PORIRIE X = (X, X5, X3, X,,) FIREZ R - JASRER X AR RI{ESR

1)
B0 L 2 BIFERE B TR PO = SRR 2
1—P(X)=m s WS EEE (odds ratio) FIFEIREL : odds=%=ef @ R
A MRS AN B AR BR R - PSR S L B ol 15 1 — e e =K

In (ﬂ

FPMJ=M@m%=ﬂﬂ=%+M%+%Xﬁm+ﬂﬂn (1)
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T R Tl R TR R RO B T T S UEDIE 4 (log likelihood » f&jff LL) A
Bkp e - EERE TR 2 BRI A L e U e B 2 ke - o rp e e =R
FERE I %3 Pearson X* ~ Hosmer-Lemeshow e & ~ #E( RME - THE B2 B BEEE R
SERIE R Wald & -

3.2 BrEGREREIES-Rasch &1

Al S EE B R 2 S2 I B S FERRL Y - 1] S s 8 LL R i L S R B
A 2R logit B » FIIHANESZEAETEA FIRREEE Y SO - =il i B nIRE JE
(ability) » FFFI 525 7R A1 B SR Y B RE B DU AL R H rVEERE (difficult) o KAV
o e BN R I B S A W TR OB BRI e+ E [R5 e 32 1 7 A U s A 2
FEREZ % - ROEE R R R SR ~ MEEHEGERL - AR BlnvfhE A 2
FHIRES T B =Rl -

Rasch BB FHIEAMEZ P B BRI » Rasch B A RER AT IR
K BER RS © (DB (unidimensionality) : B[1—JEHIEs L RE Sl —TERE S BB ERFH -
FH A B 3% S S5 » Hambleton Bl Swaminathan P2 3205 BRI AG — 2 L2 &
Hi[K# (dominant factor) » RIFFESEHE AR - Q)FEIE L (local independence) : 3z
HIFERE SIS E Y - SZHIB A EUE LR 2 % B IR - BIRR BT EE s A BURE
TIA R B AT H B AR RAsa U R RBIRIME—[RISE o 3 B B RE O » Rl
SRR IR e R P

Rasch #EZCR[T sl S ER G Y 2 B SR =l - DIEEAN S - MERER
HERE SR SZE B HEE D » Rasch BE=CEIF FIERE R SERE YA RIS EH] T B TR
BHIREST o DUR TEERIINEERE | - AR RN I F IR logit BR - BEFSAN R HERERY
XGRS IEEEAESE - (KIHE R =AY - Rasch RS540 SR RTERY
HEE 1R EREE S R - A B AEERE IR ] 7 sz i B IEE ST » [KIBE Rasch f=(
] 2T HGERIEREZ R - NRZRERE T EEERY 5 = A MRR -

AR 53 BT 2 B S il 8 SR R SE RIS o TN LA S 47+ IRIEATEAS SR &2
BRAR SRR 522 - AR Rasch =GRV T BB AN /32 BE H S ER THER , -
DR R TRE -

At B P B i 1 B N 2R BVE E BT L A B B R RE ) |~ NIR(E R d
=1R1c=0- HFrGaUEREERIET Ry 1 50E —RIEEE 1 " B35 1 7 BhEgiR
GEES) BTt o PR i R B EE CH 1 BERGESH R 0 Hho Ky
BETTHEEHE j WRETT » bigaliE i FUEEE (difficulty) - e Sy EHAREIEY 2.718 - MfTEHEH
B P(X ;=1 |6_j9 b)) B2 FfTHEME HEHEMSERES T2 R (25 F 5.0
R RE2 H)
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(0;-b;) (0;-b;)

e 1
P(X :0‘6'./’1’[):1_ L2 @)~ [, 0B

e
PﬂﬁﬂWMw=l @

LR =AHER - BRI AI B TG S ERTE T FIEFE 5 BB ELL - KRS
HHEHUE AR (nature log) » SEFILL logit GEETH) RHAIAEN » BIGEREH T TH M
F#EHIRES T B BV IR SR

P(X,;=1]0,,b, "
i 2K =110 5) =In(e' ") =0, b, (3)
P(X;=016,,b)

R0, — b, 218 - BRI TR SRR B S A R
PRISHEFEF R 7 TP R

HQ)RIRHEREE S TARIFFE (Polytomous Data) » Dawes * ffFetEH] » FREE -
BRE  HRESRIEN S - RO A EOREER S o T B (REE - I
B HEDL - £ TERORIRT AR - BT H B B IRE T BRI B 0, — b B 1E Ry
0, —b,, ° MAHISEHE—E A R RPFUEE - SCERA THSF 08, (Partial
Credit Modal) ™ » B SR IEAH [ OO PR Fy, o #CER RE 1 TR 3 B T 48 1 0
by =b, + F, » RIS EH OB EAE s ¢ 0, b, — F, > sl n15 T5 j fr AT
I [ A RS A y (R R S

o =000 7y)

J Z}S:U(ijbiy) ( )

Zfzo e

BEAR A R RE T R M0 - BRAERS R PIE TS el /0 BE R8T - & 248
HARIERy 0, m BIRFRNER (ATt ARE) -

3.3 BFEREA

AEHE T B AT S AT P < BORHI B B R W ey O PR AR RRA T R - TR 89 4 1
HZERE 100 4 12 7 > DS EE R B ARE L B THEVESER - BEEREEFER
Refe] ~ R ~ AR E R AZIER ~ e ~ BEE - BTTRIE ~ HME - K ~ BAHT ~ SEERERT
BETRERAE - AL TR Ry AL LSS - T TR, RAREEER AR HATH
i L FERAFE -

R Rasch 2 R R SZh 4 FBIORL - 1R98 Viek P SR BUSIRGGE byt e e B
B (k) BE - Al BRI Ao - R BT H A B RS b S s g
FEAGBIE L IRSZ » HORWIFEHG RIS Ry 3 03« 58 1 Bl SR — et H RUBERRGE TR
DA BT FHERRE - 26 2 TR R R RS el - 5 =R 5eks (Likert) TRE
JiAE - RIES R ¢ (DIFFEAFEE ; QOARE ; Q) ; (DFEE ; O)FFFEFRE - 6
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HITHEHBEREFE D FEE IR » 56 3 T BBl Te - 68 5 TR0 FlE 15 DUE B et
LR

AWFZERIE IR 350 frf - ARIRAGETS 99 " RAHEHEAERRER ) T H
TTHMHF e LLBIRER RS I - ISR IotR R ERE T EE CRE - Jhl - k) - 4
SEMEBRHEET 2R (@ & R~ 2E - S K, « A R
BERSE » BUEIRAERE FISAE | EREFEr S B B 1T s L i Bt T RS el

o - B RK XN AE 1) B R A EE K LE B 2 A

4.1 @BEEEMEERDIT
4.1.1 FuhsE#ET

BRI P 22 R T B S R B - 1 2000 4R 2011 4F » RV EITHERE
Fobt 520 5 o FHARE TSR TR B - B E T R S HOEC AR S 2 - BETYIR
Bk HTHEE BRSO - (BREECEREN - BUHERE (47.9%) hEiiot
FHFE (35.1%) ; FEAEREERD - DL 70-79 % T ER FH 301 ABUR 2 - 17 0-9 5 (100%)
B 80 LA L (69.8%) 2 FfTHME B IEC R ERER 1~ 2 47 s fERR ST » BRI AAH
HohE R IR 5 (B IS IRAA 7 T B R A e IR B E B SR L A B - (HE
HIGELTER (65%) PHEHENRIGAIR (41.1%) REREZRLER (40.6%) HIEE ; $E
TR RE AT FE I 53 Ry R e 3 R L S [ i 2 480 Rb A8 HH 28 A [ [ R ) R SR e S e e
F 10 £% 0 BIRmEEER E 1 TE A HE RIS 5 S TR A Fh s Bk
E - AR R RO NV R B N HBRR S - v A/ NEHE E T
AEFECHR ER R - HHRIECRER A/ ML B EHEAERERA - e
FHFA - IRFEH I FHHIELR (66%) KI/INEE (47.5%) BAABEE (32.8%) ;1T
BT R 2 B 1 T R P 5 3 A SR R R TR - ORI B R R SRR
HAZERHOSR - BB BI TR 50km/hr ~ 60km/hr & AT R HITHEBIET A
WU o (H{E R TR RIARE S » 7F 30km/hr ~ 70km/hr DL |-+ 5 51 T RIS e
FTH RO RN  fEEEH SR - KB RO R R H I E

BUIRDE (9% ~ FIZE) » ERBUREEBE £ MR ot H T HAE B R R AT
e

4.1.2 @R HTE R A

e SRR SSCED R A RGP AR T I - (ERE B B 2 Bt ek EL RS T A
HEE R HB R BIRIREECISAN - SRR e e i A R 2 D 73 54
B BITHRERES CIHPRRERE - E£E0/KE 90% F - B 7 ala R 525
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S+ BT EI BRSO SRAG R RS (Ho @ B=0) » MIfERRLERCEE - » Nagelkerke R?=0.326 -
Hosmer il Lemeshow AJ3# & EEARE » st Ho * Logistic SEEHRUR M - EMTRE K
JifE Ry 11.386 » BEEHR T, 0.181>0.05 (B 7K ME) » ORI By - TR HHE—E
A TERE ST - BAEERE 2 T Beszny BT o GBS R AT T

Logit(m) = — 2.81340.452 X 71 (1) + 0.034 X 4E# + 0.359 X fZH A HEH (1)
+0.883 X IRHEAERREA (1) — 0.811 X HHifgAURE (1) - 1.83 X HifH (BEH) (1)
— 1288 X Hiffi (VNEFEH) (1) +0.033 X{THUEHEE + 0.54 X FHEERL (1) (5)

FEFRBE IR b - & BT A ZFESEI 1 5% > HagpO b R B L]
PRy TR E FH A 2 AF BRI 1 8% HLE BT M BRI TRy ¢ *=1.035 4% -
AN 1 FoR - PERIRIBSSEEL Ry 1.571 - FoREMES A BT ESE O HUR 2 TRy 1571 15 - 1T
SRR e R B - R SE SR U R R H 0.16 % W] R G R E 1T
CHHURIEEIN 625 15 5 BESE 5HilliTs R NE L - AR SRR KE B 0.276
fi - W RARFHEGERET TR R N E Y 3.623 £  HrpEERENE - #ER
G RN R A T - (BRI 1.432 » FOREIE TR P84 A 1T
HOECHHOR F R HZOURRAT 1.432 % - {ERI BRI BT N34 BT TEE SR HUE
Ry ER B RICHRAY 2.419 f5 -

AWt e A B SRR RS - BT TE BB B MR R 8 B Il
90 j5% - AR ET TEL B RS DU R 10 By — W] - n] 383 10 BREL N Z HITHEE AR
2 N0 HERAELZ 0.4% » 10-19 Rl BTTHRE A S RAELZ 18.8% - 1M 80-90 pR.Z HATH
BEFHEEAR A 10.2% » FoR 10-90 kL BT TELBE R HRAS 99.6% - HURBIFEHERAE 10-90
BRERM] - B ETTEE A SR 1 5% R IR R 1.035 % - SR RET TR
HEELL 10 kmv/hr Fylfe] - 5% 10-90 kmvhre (SEEAE 97.1% - iHkam a2 HHT TR EAE
10-90 knvhr [ - EEESRFITREREEREN 1 BLA7 - RS RSE SN 1.034 £% -

PSR TS0 A R ] 8 B K B H S ol AT B L B USRI RN B Bl N ]
B W AR BT ESR A BSRI I OROK - EAE R IR A E RS E S B H1TH
B E R - E @A AT - AWTFELIA ~ B~ B L BB AT S
TEATE @ B3R RZ BT TH A S R R sl HEEVI A IR A R B - 4o
HOOECHSRIFEIN 5 EEE A TR Sl - H DU PGS R e B H AT ER A I - R
SRR BeR BT 5 B B TE SRR  HAERIG SRR EEg R e
HMOEHR - RS B B THR M E P E R -
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x| BTEREFRHESIHERREZEBEILR

Factor Attribute Control Odds ratio(95%CI)
el S o8 1.571(1.034-2.386)*
TR 1.035(1.024-1.045)**
R g [l ik = 0.444(0.204-0.967)*
i RS LEEl EPNEP S/ 1.432(0.906-2.264)

PRI 2.419(1.078-5.427)*
B M P REEH 0.160(0.075-0.344)**

INER 0.276(0.129-0.591)**
FEHEIRE ER EH 1.716(0.966-3.050)
EHTITRIHER 1.034(1.020-1.047)**

At R KAETy 5% 5 BRI KHER, 0.1% -

4.2 Rasch &2t

AWTFERA RIS BN 302 13 - I TEAE RS AT - IR ETTEE A SRR
B 56.4% - WATEETTHEMSE (43.6%) % - FETHLIEEREF A RE > 55 BRILE
L2 AR 24.6% © SZEHEBAKZ AN 30,000 7T 0 5 T EAERAR 79.3% - #EA
FIRBARZEZHE TR 65 BRUL LEFEAN @ SEIEWERZ TR IR AN LHEE - ik
KHABHEEL EE2AE i 28 (58.4%)  5EE) (36.1%) i 2 /& 0 55 3 ol (26.2%)
BEIMRERCEEDE (12.1%) ~ 588 EYE (10.2%) <5 -

FHf% Rasch fEAZTAEH AL (unidimentionality) fidx [ - RIRFFEE LETEE G
AR e A — R - SO TARERIEIKIZA AT (EFA) - &5t SPSS.17 #kHG >
A FERBURATA A 55 1 RIS A [ 70 LU R B 2 (RIS S 1 73 LR 3.63 -
H KMO fE 7y 0.842 » FRoR i FISHUBRRRRETT RAF - FRITEFAERI TS - B Bk R rTAIA
ST & B A (R

4.2.1 1EIERIEEE S E

TERPORMF & AR E B, » ARDISEE M Winsteps BBSHEST Rasch 2347 » Tk 2 By
HFEC HE 2 B - RORELE HRE AT (5 - R RRATRE
BUE > IR E T E S B L 5 PP SZ 2 P B R e A B gl 2 3R I HE
St 21 B R AT R 0 A RS A A

FHZ% 2 WA RIS REE e & R IE 6 » US55 I RTE [ & EIE % R

"AREEL ~ TIEEARE, - MBEfTHEERERE R ROBER  RETTHEEAE
AR fhmly - BT 10 (WREHILVREk) B mE - ORISR EREAIRE
R EFT R L 1 5 - BRI A S B AT B R E e - RIEE AR R E
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K RN ETHEENE BB RS R R - RVERSE BT B RS skEE
- R BT ER B BEAE Ll P E Al < 5 B T e - R

x2 BITEFERAEERRMFELE Rasch BXIFHEMRBE SRR

ik i 18 s (ﬁfﬁ)
6 | IREMEEE R OB - BT R E 049 | "o
13 | BRI R g RIS TR T R E R 0.30
16 | BSTREFTERY - BESHEELOR (| T RO EEEEE | 0.30
TE - BREE G
4 | BERATTHRE - PR R L 0.26
|| BRI TS - AR HOE & R E ek 0.22
2 | BRETHIY - BRI RIHE S IR R 0.19
3| B O EL Ak T S A R R 0.05
17 | BSTREFTEIY - BTG () - e 0 R EE A | 0.03
B > BRI
19 | B (1T IR R ek sl 1 P s e 1 e 0.02
15 | BEEATHRY - s R E 0.02
11 | EATH s R R R E ke -0.05
7| BREMEE BT ER - BT R R -0.06
5 | B AR R R 20.19
14 | BSEATHIF - BRESTRER R E 20.19
12 | ETH EFEEE RO (B GO0 RS a -0.21
8 | B RN 1T L K A 20.26
O | EREMHGE FES T L R E R 20.28
18 | BAR 1T RS R 1B B el 20.28 %%
10 | A FmETRES BT LR 037 |(fakk)

Rasch #AEZEEL —ERERFZAE NG R RET I 2 B iE HE R (R 2 3AE —

HAETE logit RUE - fEWFSEEHRER

RF IR RS B BAGR » W RIE 1 (person-item map) fip

TR © il BRI Ty logit {BL - FH A RIS > 1 ZE (AR PR BB 2 AT R 2 e
KIREST - AR By TM, REZEE SRS 0 TS ) AAREEEEIE 1 5
AR i - T T ) ARRIEEEE SR S A e (P

T ] 32 aE L SPHRET TR YRR L - RIZoR BT EfE & imae R i
ATl T R B fabany - Horh - ISR e A THIEREE TR S 10 (H@m®R) ~ 1§
55 18 (BRI ~ 1552 9 (ML) 5 A B EfEb LA THERSTR 155 6 (R ~ 185 13 (5%
Setgkfil) ~ 15 16 (1~ ) -
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more Logit rare
3L I
0
1[ 5
0
3|4
3
13 3
16 5
56 2
as| "
69| 1
61| 6 (049 13 (0.30) 16. (0.30) 4. (0.26) 1. (0.2
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Bk 400 £y 0 A R 373 4y (BB AR & 93.25%) - AR R EERET 1 (1)
MRASAR A ML > EASREME A BB A AR ERBE » BLIRBEA M
BEREGAS RS D QRSB AMRHRA SL 4L A F B H e
FEAAN KR RQ)VRMBEAIMEZ T f A, REERMOEER
FoRE RBAFRIGIHEEE LS -

RASHEA @ RS @EAIME s A ERER S T8 A A EE ; APP
ABSTRACT

With rapid development of technology, global m-commerce users grow
continuously. M-commerce is combined with technique and application of tourism
and it becomes important. This study aims to probe into the effects of service
convenience and corporate credibility on customers’intention to use the “T Express
mobile ticketing service” of the Taiwan High Speed Rail (THSR) and discusses the
moderating role of corporate credibility. It adopted random sampling on customers
in different waiting areas at THSR Zuoying Station. Upon agreement, this study
conducted face-to-face questionnaire survey and retrieved 400 questionnaires,
including 373 valid samples, with a valid return rate of 93.25%. According to
research findings: (1) “service convenience” and “corporate credibility” directly,
significantly and positively influence “intention to use”. The effect of service
convenience is higher than corporate credibility. (2) Corporate credibility has a
moderating effect between ‘“service convenience” and ‘“intention to use”. (3)
“Decision-making convenience” of service convenience is the measurement factor
concerned the most by customers. Finally, according to the findings, this study
proposes discussion regarding managerial implication in practice.

Key Words: Service convenience; Corporate credibility, M-commerce;
Intention to use; APP
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SRS B AR B S A A RN LAIKE )T - Yale B Venkatesh 'Y 3B R R —FE
B R R AV 2 SR + T 25 BT Se s (R R R s i R D i B YR L s i 3
1330 A0+ Gehrt Bil Yale "™ 5 d 3 nfEF PR HL RS I B AL o RERA
ZIHE S -

Berry %2 A U SRS I 5 258 B2 FE AR mT BT/ 2 25 B o P R P s e
BLRS JJRUER4%N - HERNEEMN S » rasnliS EAR G R R 2R T Biikey » RIFLE S 78
BRI ERIMERY TR @ (DPRIREEF] (decision convenience) » RN HIH 2 G EIRS
B FH AR IR A e 15 A IRFREIBEAS T 7 5 (2)HUAS{SEFI] (access convenience) » $EIHER EHIEAT
s ' B FH AR5 IR P TR 45 AR RETBENG /7 5 (3RS GEHI] » FEIHEE RIEAE TR G R
P A EIERE T 5 (HFIZSEER] - FETH S AR RS S AT Pe i 2 IR B DR R T e AL
LIRS )7 5 (5)BRAERRS R - FETHE G AEAE 32 AR 1 B R B S B T A
I REELRS /7 © 5341 » Brown 7 USSP R b S4R% - HEH BRI MEE 2 LB R ¢ (1)
RFREER] » RSP RI RS IR S B BRI 5 ()BEEF] - FE e PR R AR
BRENEEE R BRI 5 G)VESEER] - FE et B A A B DU F T I R
5 (DFEFER - $R SRR U R IR N B & 5 P R BRI 5 G)BITHEF] » B
BEFR LI B R R OB FR b AR5 2 (B - BOGHEBAG BokE 1 DUIR S (BRI AR
& SHEER TR APP PR SLER RN A VB LB AL TR B APP 2 IRES
HH - RERE TR IR R TR IR 6 IR ERIE - 23k « PUREFR] &5
R ~ BUSBER] ~ BERIEER ~ RS R AR RS B - T AR SR ARG AR M A 1 3 12 A
LR FTHE o IR IE H R 3 - Nguyen 2 A P HSEARHS (50 AR i s PRSP it o - 3%
B R e (B R S 45 T ERE S B 2 RAERETCR - AP0
G FRY L S S R RS E (service settings) IR AR AR 1 .

22 GEES

"R(EE, (corporate credibility) JEE AT ITHE TS » TRE
WL A TEB SRS ORI o SR 2 A R AT S RS (AR -
R IR — 053 B0 o Keller P 35 A5 SR WS 8 S SERES 2 2 I B MR
S S RS IR - Bk ) SR E it RnEE Y
SR FERERIE R BB DU BT RS - KT - RO TIZa
P S S s 2 TN SRR P DR T S MR (A i < A0 AV
TR TIRES B - W RS I 2 E S (BB ST b TR &

44]
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BT RRaE H O B RIS s A st g = 02 BiE
PS8 (2 B A L B AR (2 (B A S IR o 2R R W L)y PO 9o
SRS A S P SRR L - MO e a Ea g P

SRR IR L RERGTT = » Y2 VS e R B3R ~ 2] ~ B0 S8 R B0, 5
T E S A B BERERGI AT (SN ~ BEE ~ USRS R R ATEAT - 7o LAE T -
WAOR NG ~ WL e AR L e R RR S — - B % SO
FERL N B L » 0 FH 5 foedfe U/ (8 P T B S s A B AL B e 2 i ™Y ol -
i RS - e AR R MR Bl e s R e s P - i
SR - R R AL BB SR R © R A B A
PRI I 8 P B B A T B 5 L B e

IS B RS s B R (B) AR ETER () AFLIREIEE
RESEIRAT () ZNEISHEYL O e Hirh o R s BT T 2t Ui Ze £ R 22
FE - AECRERESR— T2 - RS e E RIFIEE - lohEE AR
o — o JBUEAE RS KT - BRSBTS S BiE s
TEELPE % TR RS BB - A AR RIS - 16 B S M (b T
RS BIR -

S b W DA S B RS (T S A T (S PR R R B A S i T
1SS B S 2 T O SRR AL & 7 L 3EE © Featherman %8 A 22 $2HH32s %
A BIFRIG SR - O B R ATE P - SR e P A LR —
YE EE FEAIF o Culnan Bl Armstrong 2 308 » B 1EW B RHES T — [RGB E BRI 25 00 3F
fi » PR E A E B ARG RIS - 4 (i) U ero i R BE e « 1
BT (W) ML LA B IE R - TTRES A AT A G
Rk by E AR %o (R - Hwang Bl Han Y $RH (i S (S BT oy = RIS 5L -
SETRR ~ REA R B R R -

23 FHEZEE

FF PR R RIS 2 DL T B 210, (Technology Acceptance Model,
TAM) {ERffFFeZets >0 % o TAM # 4l A (e R BT L O I T s SR ERE M T B
¥ (Theory of Reasoned Action, TRA) ZEfHifi3k - Fishbein il Ajzen " $2Hif#) TRA B/
HURGIER Bt 52 » H ks S THE— 8 AR T Ry - UESe TR HAT Rl - I HAT Rl
EEREWRIBRYEGN N » WS BB A ERE - AR Bt s B il
S B TR A 1Tk B o 1T R B R A BB R AR T RE SR AT B - Efy
SR A P - ARFFELL TAM R REREESS T FHENE | (intention to use) FI{ERs
TEIR MR BEE I T Ry » Rl AR AT REA 2 fh Bk B Y 22 BA T - BSFH A] RURHSE AR
PSR AR R A T s R - 40 TAM 284 ~ BB BYBIESE - [KIELiE & SR A
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L BRI R B E B FA B 1 TR A E 2 O - FE1T8re B e bt
785 5 P ek B (R e S P B A T e B

TEERLRES T RIS ) AAERESCRR AT A - REAEREN, ~ 5235 70 SENGUE ~ SR TEE e -
THEE Y ~ B S B i SR B P Y R A Sk A TR B - e
% AR R P HS B R B PR B O RS A 2 - JRIM » B RS IR T/ N R A
AR R TAFREL - BB A — R R AR - BIAIMORSE 2 S LT BB EE S
HEE , CGFEEBER) PIRENITERE - BB SRR ABER T -
[FIREER DL G B 8 S 5 B R B 08 R AR R SRR M R AR I B 7 2R
FEE SR L EAR AT SR » BRIV OE FR o PR Y - FEA ¢ g
BLEEIRE ) ) TAM 284 - A TIRFSAVE ) o THMEEER , © TIRE R AT
REIRSS L MEF , SFRE > B TSR A ) B TR B AR AR,
FE LR B P iR & A BB 5 ) KIOSK [ BY BRI - i R AL 1) SSRE R Py i 5
Brpul e — R BB UR HORRAU RS - EFT TAM BHGm el 8 g el A B R Y B A
{TBIFERT R A B IR - IR ) M T T BN S R B R A R A
R BRI b dif Lo BRI e T BESRSZRBAET AT (L FE A BRI ~ et he Bz
ELTEHSS - HR 2937 B OE TR SR AR - B RElEses ) Mt ARl
Rz Bl PR PR R B i IR TR R R TR S ek B I BER
WO - BEEEA T RS R A B R R - SZahE PR
SELFAGIERE 71.57% - T - RIRIFHA O f5S TAM Bl TR RS | LA RN
ASHA AR LR - RO ARV L - 32 (RSUE Ry Ry rIRERE
M WIEBESEERLA - DU HEE K -

24 RIBENY EREBUEABE R

T8 2% PRET s (A M BN B B T R B B BRI 7erh B8 - BN BB A Y
IRFRES TR G - ABRFEE K2 BN RIE S A IS ~ JESE R B IRE e L - 0
Y RE AL B I R P E I T AE: ) » Gehrt B2 Yale U $5H: - ARGEINEEH
BETERARA NN - 5 5 AR EEER UL 2 S S 9 P BERUBR S - Berry S A 1) SR B 45E
HEBR L RARB AL LIRS - w] EHC KA FEIS IR RN BLIRF A BN 0 AT - JRRERG I =
B - FEATEIRE BT e A A WS eRE B B A AN ST SRR AT DA AR BE AR - M
(i) {FIA9HR P Sl B s U » Cotte B2 Wood U™ 3R Bt 25 3 Bl sh - 2%
TAAER SRS IR T C B IR R LA D) L AN AR AR BT e B SR i S i -
HEMBEFHHIIRE » HIERAER T E S « (3 WEF G SER] - HEHER
Ry E S E R e -

B THGITHMse BRI R B O BRI E B EE
HNEEAES LS - ERARASEREZEIEA S - HAGEERREIREEER
HIERE P Y o 48 B ALIRBIGEE b - B A e Searts B ALIRssHy A AT e -
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HrTRERE BB R ~ MORAEAAIIRSS « &2 Bl n] SRRV 5 2 SR AR AR s
P20 o o - i T N LR RO B R B (S ey B R (S B S IR AE
SRR A 5 R - STV (NI B IR S R M AR - R4 ¢ Kim B Choi ") #5
R B RS A B T R 2R ER S e e A e T - AP T MEAE -
BRI » FEARAOTE S 2 A R R A (SRR Y < AR JEIRI T ded - £E1T8h APP
B HERAFMEINEA[EE - ERmM AR a2 S H S A E APP HURE
18 - i A BT AR - ANkt —2k - ARES BERITE S RS B B n A il 5 2R
EERRA B EEE - {HEEE S AR HORREE APP AUSYE - BERY - ARBs AT
S RGRIUHERR - e BHE A B APP RUGE AR - #7 LRIA - IHE B SR E SRR
SR B ESEP5 » fCRy PR LS S R 5 A B R BRAVAKER - $RIL - AWTSERR R SR 58
BT APP (I EIE A BRI ERCR I B TH B R RS IR < VEAE A A
bty - BAAFEEIICR

= HMRERAE

3.1 HFERIBEM R

FHSCRRIEIRE R AL > FF2ATsEn] DIEEE - AEmRRARFEAE E p s SR L - 5eEE
B eI IE R P22 i i R S (B (T e g e R R P 2 S
BEFHECEEREE - B E S a EH T RS s < AN s S BERE T P R P PELRE -
bt > AWFRRE R AR S B IARART A - 35 iSO R St e g B
T~ PRk H BB R EA 2 s - S0 RS A IR L8 © A2 2 e A
A 1 FroR o Hbpgelaean s

HI1 : SRR E < T APP s (AR SR A BT B R R -

H2 : 2EEEs R ERHEE A ER S L2 -

H3 @ 2L 2R R B T8 APP JIRs (ORI [RI5R B & S e B £

el
®)
| T
I
MRS R M IR
) 0

1 AHFRLEE
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3.2 [EB&%E

WIS R RS R RIS - RO BB ™ Fi & A RIS 34
R » HK - 25 B4R Featherman % A P2 Ff@ GRS h B3 - MILMETE Rysi
FAZRRIFSE AR R - REAAGE FAFE M B - AR 9E2% Davis ) B2 Mallat 5 A 2 (g5
TEHEA TR LE - pind i B RS r AR E R - 2 BlE IR E RS B0 E
MZREMEN Y - R R P B B AR, BB SR I

M~ ERDER

AHFeRis e ST R BE RIS - KR S/ Uk e 3 AN B b, AT
FZAAEIAE  BEEEGET 1 /NRFRIASEIERR PR NS TR TR A - JRRD - 3
el R PR AR A A T T  SHEEA AR S E S n AR - e AR s g A

"T Express THEBGHE [ EL@BIARTSS 1 B A W Es HASASE T A - RSB0
2034F 12 Ho HE 12 H 12 HAI 2014 1 HOHZE 1 H 15 H » L3 H 400 f3f9E - 1
BRIESRRTE: 27 1 - BRI 373 1 » ARy 93.25% - T gHE—
RIS FHE - Ko AR V7R85 (common method variance) [HE » Kt AWFFEER
F Podsakoff Bl Organ”! ;7 Harman’s one-factor test » DU E 5 R IS 17 (e 2L 6] 738
FERTE o F BRI ER P EELE F R - S 5B B F R < & PHEEET T R 4
M- BHEEE—KIFR (oK) PR RS S a2 P - 2 SR R A0 A L
RIJA] ) fie ke [F] 5 5 R © R AT A TER R MR R 404 R RS SR — IRy
TR R Sy 26.29% » E[ ARG E Ty 64.37% » HBBEERY 50% - #uga
[F] 5 S R

4.1 ZHEMEE=HT

AWFFEYSZRLEMERGE SR TR ~ RlG SR - BOETEE  HEEEEER &
HIHEREEENEE - 2OMEAR TR EICERMN -« fEkmE Y ~ RHE A
AYFHE APP JHAUSE O (HREIEET 70T - HAERANE 1 -

FEVERIIATR - 2P ARARLED 54.3% 5 FEARfR M i » DL T 21-30 3% 5 Ry - k%
AL 45.6% » HX Ry T31-40 5%, SAERALLS] 24.9% ;5 WRSERMkErh o DL TERAE ) Ry
BRORSEIRRE - BREAREEHT 31.9% » HXKRy TR 5 76 A » (BEEALEH] 20.4% 5 BETERE
o fich - DLT KRB | Ry 28 (SERAELR] 66.5% ; B HFEHSERF - LIT =K (&)
DUF J SRR BLREE R 28 ARG 76.4% 5 i I E m s 20y - DL TR
WE (GHIRER) ) RixZ8 - SHEALH] 47.5% 5 HREEEERHHT T Express
FHEDGERTSLEBIIRSS o - H APP IR A IR A T RSB BeE
RS IR~ EEERE  RTEE (HERLEAEFRATEINER) - R G IEACSR - 5F
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szt EF Fwtws F=2H RE-OwHiA

KL - 3 1 A > 25 80%HYBRAMER S S MERAMT - AMUERA () MREIERCRIAIEE
FI# - AERESRE TR LU T BRI ) Ty % - ARARLERI 44.5% 5 B H BEFHEY APP 2 | -
DU Uik acisEh Ry 280 (SRARLERI 39.7%

x 1 ZHEREESNLMEI TR

g IH N B4 (%)
5 170 45.7
TR % 202 543
20 LT 66 17.7
21~30 1% 170 45.6
S 31~40 B 93 24.9
41~50 15 28 7.5
51 %) E 16 43
A 119 31.9
BHENH 39 10.5
4 47 12.6
T 27 72
e JiSEEES 76 20.4
H % 18 438
X 4 1.1
CLRIR 4 1.1
HoAh 39 10.5
B (&)L 3 0.8
s b 33 8.8
HREE KB 243 66.5
WFSERT 89 23.9
=X (&) LIF 285 76.4
- L ESVA/¢ 60 16.1
R LENK s 20
+XLLE 13 3.5
e A o 177 475
i [ T T O T TS TRk T 128 343
F-H APP 36 9.7
S 32 8.6
S b T B T = A 209
7 296 80.0




JRFS AR A M 9L > A5 B 3548 APP 45 )R & B 39 R — e DR RAR A &

®1 FZHELEERNLEI R (@

I8 N 43 H(%)
i 150 40.2
PREEK 166 445
BREEEEEN e 58 15.5
(FI#%) AR 138 37.0
2 RGBS H) 25 6.7
HAth 36 9.7
5 TR APP 2EHY YIS 59 15.8
AR 148 39.7
B R T 42 113
NETH 13 3.5
EEHEGE 12 32
xS0 52 13.9
SRR E 26 7.0
HoAth 21 5.6

4.2 BEEIEZ FULERET DR

R 2 1901 FEARBSBERITETTIHLL 2 EA T & = IRIEHER] | (M=4.63) RyixEEL - M
"SRR T EEAE ) (M=3.68) TyidR - TEMTRE R I1RA - ZEhE ERE Ry APP
il LB L RS R M R 5 AR SRR T - SRS T milE B 5 (M=4.00)
[ R R 1 T SR e R E Y ) (M=3.60) HY[FEEREE AL ; R HEE
Jitn > PA T EReE s B A BE IR 5 APP  (M=3.8) [FIEAREL R - i T BARAAE IR
P APP X8, A T B R#E APP 2 IR O 0 (M=3.62) [EIERERIK -

*2 BRBEFMY - EREBHRERASE 2RLIERET

H A | e | e
PRFEERIE (S)
(SA1) APP ERHSTREE 4.24 0.724
(SA2) 24 /|NRF S SEAR S 4.40 0.692
(SA3) FHE i 7 FTE 4.34 0.675
(SA4) HRHS SeIRF RIS 4.32 0.702
(SAS) BERLEEEE 4.17 0.787
(SA6) FHE[FH 431 0.699
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=8 RE-—OwHILA

K2 RBEFME  EXEEREABE LGRS @D

HOOH SEE ez
(SAT) U ASEERFE S PAGEHERR 4.44 0.660
(SA8) ZEAR Tyt 2Rt 4.63 0.641
(SA9) 1EZERMAEAE 4.47 0.686
(SB1) BHE AL Gy E B AR L 4.29 0.754
(SB2) FINACSKIAEEIFHE A TRK 4.18 0.719
(SB3) BB =i e FHE =X 4.02 0.829
(SB4) HifSEEHE 1 =3 3.68 0.897
(SBS) HEMEHE QR code 3.76 0.858
(SB6) HHEHSEH G 427 0.685
(SB7) BTSRRI 4.20 0.738
(SC1) #Fr¥gZiufhai=t 4.18 0.758
(SC2) AHIHFTsk A DUE B 2 4.38 0.684
(SC3) Fi el E R A BRI 4.27 0.752
(SC4) FHEE T {riERaHEE 421 0.781
(SC5) E R BLRHEIEE N F ARt 4.14 0.726
(SD1) S FHEEE R T EEERE 421 0.787
(SD2) FHEIKFEsan i s R 4.29 0.758
(SD3) fZEHfiHm rI[FIREE TR 2 R 3.84 0.914
(SD4) Bz TFHEITENAHE H-RITEK 3.98 0.847
(SDS) KA FHEURE T RACER 4.16 0.743
(SD6) B 7 FHETHEE IR SEoF 3.95 0.815
(SEl) ZEFEZraBaists 4.39 0.713
(SE2) i FiTFREAIR R SE AR 4.20 0.745
(SE3) FHEE 5B QR code HEEFHEE 4.12 0.776
(SF1) &5 3.95 0.871
(SF2) e e S =0 TR 3.83 0.863
(SF3) #Ep%Aihse e ilek 4.10 0.798
(SF4) HEINTFHEZE HE2RELIRE 4.03 0.879
THEEE R)
(RA1) WIEERY 3.97 0.648
(RA2) FREHY 3.72 0.768
(RA3) A[fEERY 3.90 0.708
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x2 RBEFYE  EXEEBREABE LGRS B2

HooH SEEE REEHE 7
(RA4) HiER 3.67 0.874
(RB1) HZEHY 4.00 0.738
(RB2) #REREEHY 3.60 0.773
(RB3) ELELZEAERAY 3.84 0.769
(RB4) 2581y 3.90 0.718
(RB5) HELZERGE 3.90 0.745
HEHEE O
(1) SRR =88 APP 3.80 0.709
(12) Fersss 5 =588 APP 3.59 0.850
(I3) ey AHERE =55 APP 3.66 0.824
(14) FARIA I F =8 APP KEK 3.62 0.748
(15) 8% APP f2 it IR B A O 3.62 0.767
BEBEZEESYRRS T

FHARAS ERE ~ ﬁ%f?%&ﬁﬁﬁ%ﬁi%ﬁ e R IRIZR A3 AT » RS RNC F FEAS B o3 B s
AT : x% =1342.34 (p<0.001) df = 1003~ > /df =1.34 ~GFI =0.87 AGFI =0.85~ RMSEA
=0.03 » RMR =0.029 + CN =293.14 ~ PGFI= 0.74 ~ NNFI =0.95 » BB = 5% Al 52 /K Mt o
FH3% 3 nIEH L 9 (EfETmAY 48 g8 - PGB H c RR AR =B AR 0.5 Z1F
A H {EERI 1.96 - it @HEREE/KHELy 0.05 2N » BISIE  [RIZR A m #E K
A0 - Mg - ARSI ASHER (CR) DU REE (AVE) K& =ik
TN« TEABFFEASAILL 9 #H2 CR 4712 0.75 22 0.93 ] » 1l AVE 472 0.51 % 0.66 ] -
CR ¥R 0.6 » H AVE JREFAIR 0.5 - RLFIRATE SIS RIFrIsscs s - HE o $t

HLLE 9 RS SR AT Kz B ARAERA 74T - B 9 %EZ?FBF&%&%I A 0.15 % 0.608 fi] » £5/)\
1A 0.9 2 AEHE - RIS B A RIFAE e Y

BEEIAR 2 RAREEE

ARETEICEERE T IRBSEEAITE (S)) ~ TRSEE R) B THEAERE O, EOEEE
S o FRIE 2 AT R A PR B R B R IR B R BB HMERIEERRAR ) -
TN E AR EA - fra a2 BT R KR - IRESEERIE - 552
B PR A [RS8 B A AN 0.5 Fo5iE S fRisi T P RE A S AT B R 7
TERATE o (EHS B SN AR AE(E T ¢ 47 =74.54 (p = 0.0593>0.05) ~ GFI1 =0.97 ; AGFI
=0.95; CFI=0.99 ; PGFI = 0.6 ; NNFI = 0.99 ; RMR = 0.014 ; RMSEA = 0.032 ; CN = 408.52 »
TR et A\ R EOR Al DM © FHEE 2 W]k TR EERIE o B T RSE(EE ) Wi
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x3 RBEFYE EXEEBREASECREBERRITHER

AERS Higaly  |[KREwE E)| B bEE CR AVE
SAI 0.57 (12.80) 0.37
SA2 0.54 (12.83) 0.34
SA3 0.64 (12.23) 0.26
" SA4 0.76 (11.32) 0.22
‘%ﬁ%ﬂ%s” SAS 0.73 (11.79) 0.37 0.93 0.59
SA6 0.74 (11.30) 0.23
SA7 0.71 (11.19) 0.20
SAS 0.50 (12.91) 0.29
SA9 0.56 (12.82) 0.32
SBI 0.65 (12.72) 0.40
SB2 0.73 (12.17) 0.32
. SB3 0.74 (12.72) 0.47
x (NA.06) SB4 0.66 (13.18) 0.64 0.89 0.54
SBS 0.60 (13.36) 0.56
SB6 0.73 (11.87) 0.27
SB7 0.79 (11.85) 031
SCI 0.68 (11.36) 0.30
R S SC2 0.61 (11.33) 0.24
A2 SC3 0.67 (11.50) 031 0.86 0.56
SC4 0.50 (12.81) 0.46
SCs 0.67 (10.99) 0.26
SDI 0.73 (11.58) 0.30
SD2 0.72 (11.65) 0.30
BEFER (S4) SD3 0.60 (12.93) 0.61
0.87 0.52
(M=4.07) SD4 0.68 (12.54) 0.43
SD5 0.60 (12.39) 0.34
SD6 0.63 (12.55) 0.44
SE1 0.50 (11.52) 0.30
*”%Ej”z 4()85) SE2 0.61 (9.49) 0.28 0.75 0.51
SE3 0.58 (10.43) 0.35
SFI 0.60 (12.17) 0.52
%'%E;F[Jﬁi@ﬂ (S6) SF2 0.73 (10.86) 0.42 0.83 0.54
(M=3.98) SF3 0.73 (9.92) 0.31
SF4 0.76 (10.78) 0.43
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SRR

BE LA

®3 RBEFME  EXEBHUERAEE S

SHERRSHER D

AR sy |KERAfE (tEH)| EEEE CR AVE

RAI 0.57 (7.23) 0.10

Efi & [l T

*Iﬁg%?jg%{?%gﬁ)f RA2 0.60 (11.37) 0.24 . 0

(M=3.82) RA3 0.59 (10.35) 0.18

RA4 0.61 (10.76) 0.33

RBI 0.57 (11.78) 021

b ADP P RB2 0.57 (12.19) 0.28
P S S 2 RB3 0.62 (10.91) 0.19 0.90 0.66

(R2) (M=3.85) RB4 0.65 (8.67) 0.10

RB5 0.62 (10.63) 0.17

1 0.60 ( 8.32) 0.15

S O 2 0.65 (10.80) 0.29
(M:;_'z 6 13 0.71 ( 8.29) 0.18 0.89 0.63

14 0.62 ( 8.57) 0.18

I5 0.50 (12.73) 0.34

R2

11

12

EFAEED

R*=0.26

13

14

I5

Chi-Square = 74.54, df =57, P-value =0.05936, RMSEA = 0.029

2 BREEFIY - EREBREABEZEARERHR
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T T EIHER  ABS TEHIIRES T Ry 26% - JREI - Ry e v DR T R L
26% - " RRASEEFIME o B T IR ) AURRICERECEy 0.58 (= 6.42) - TRZE(EE B T
IR ) BIBSIRERECEs 0.24 (= 4.01) - RoR THIRESBEAIME 5 B T {3gfE8 ) e - B T
P R IERZE - K - e | BRER 2 a7 - mH "ARG RN 3 TEHE
) BUsZBERIN TSR, -

ABFRAERTSCR 3SR (E A s S IR (A M B A R B R RIS (315
B Ry —EFRET AR - FEERRE ARG A M S s BB 2% - ANHFEERIN " VBRI PR AR
537 1 (path analysis with latent variables, PA-LV) 74 s 481 {3 f= B S48 1 B E £ A8 D G
BRI B o R e < R R AR Ry — 7 TP IiEAE o (formative indicators) » 2 —FHEK Y
SIMTEREG ST+ WA AT R G A A 3 o (RS (E B R R - Ty v A
TR FAEIE » JEEL PA-LV HIRAGR « B HTHERBEURB2EE R - IRBHERME BB =B 2
FRERR AR RITAR 0.5 » Fomig LB a5 S S HAA EAYTE AR - %
B SIS FE AR T ¢ 4% =74.54 (p=0.05936>0.05) ; GFI1=0.97 ; AGFI =0.95; CFI =
0.99 ; PGFI1=0.61 ; NFI=0.97 ; NNFI=0.99 ; [FI=0.99 ; RMR =0.014 ; RMSEA = 0.029 ;
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