11

Smart Card JB Services 1997 1
Smart Card Smart
Card
I nternet Smart Card
SIB Smart Card
2000 Smat Cad 30~40 ( 199%
Smart Card 8 )



1.2



1.3

1.1

11



2.1

2.1.1 Smart Card(lIC)
Smart ccard 1968 Jurgen

Dethloff  Helmut Grotrupp

1974 Ronad Moreno 1984 PPT
Postal and Telecommunications Services Moreno
( 88 )

(Smart Card or Intelligent Card)
CPU(Centrd
Processor Unit) (Logical

Circuit) (Memory Card) (



(Catherine A. Allen & William J. Barr

2000)
IC
Roland Moreno 1974
CPU
1SO IC (Catherine A. Allen & William
J Barr 2000)
() 1SO ID-1  ( )
() IC
() CPU
IC
IC
(card authentication)— IC

(card holder authentication)—

(terminal authentication)— IC

( )



2.1.2 Smart Card(IC)

128 IC 1k 64k



IC IC

(Authentication) (Identification)
(Secure Read/Write) (Encryption)
(Certification) IC
IC
() Triple-DES IDEA (Encryption Algorithm)
( )IC (PIN  Personal Identification Number)
( )IC DES Challenge Reply
Protocol
( )IC Electronic Signature
2.1.31C
IC
IC
IC IC (IC Memory Card) IC (IC Smart Card)



CPU CPU IC

IC IC

(Catherine A. Allen &

William J. Bar 2000)
IC
IC
IC
IC IC

(Catherine A. Allen & William J. Barr 2000)
2.1.4 2000

IC (Memory
Card) (Fixed-Function Smart Card)
(Multi-Application Smart Card) (Network Smart Card)

(Computer Smart Card)



(Memory Card)

( EEPROM)
(Fixed-Function Smart Card) CPU
( DES RSA
) SIM

(Multi-application Smart Card)

Java Mondex
Multos Microsoft Smart Card for Windows Java 1996
GSM SIM ( Visa Visa Open

Patform VOP) Multos Microsoft



Smart Card for Windows

16

(Network Smart Card)

32

(Computer Smart Card)

10

32



2.1.5

(Smart Card)
(Smart Card)
(Smart Cad)
()
1990 4 IC
1988 ” Touch and Pass’
IC (Tag) 85x54x5mm
(Target)
20mm
17 %

()

11



(GMPTE)

GEMPE 50 2700
(
84 )
() HANARO IC
HANARO HANARO
HANARO
( 1 2 3
4, )
1998 3 700
1 HANARO
16.9% 69.6% 19.1% 3.4%
1.0% 2
HANARO
29.4% 56.4% 11.6%



2.1% 0.4%

3 HANARO
75.7%
10.3% 4.4% 8.4% 1.2%(
8 )
()
(CSC)
1
2 3
4 5
( )

()

1992 (MRTC) (CSC)

13



20% MTRC

10

14



5 500 Smart Card

Smart Card
3 500 edMed DEC
MCI Smart Card Gemplus Smart Card
40%
2002 IC
(Electronic Purse)
Smart Card
(Electronic Cash) Smart Card
Smart Card
Smart Card (Stored Vaue Card)

Smart Card

Smart Card

15



Smart Card
(Florida State University)

Smart Card

Smart Card
CyberMak CyberMark

Debitek Gemplus Product Technologiesinc. V-ONE

70 CybaMak

Smart Card

() Smart Card

(Treasury Department) Smart Card

Financial Management Service(FMYS)

16



(Veterans Affairs Department) Bronx

Tampa James A. Hdey

Bronx 25 000 Smart
Cards Tampa 23 000
Smart Card
FMS Smart Card
( ) Visa MaserCard Smart card (
1999)

Chase Manhattan Bank Citibank MasterCard Internationa Visa

U.SA. (Manhattan)
(Upper West Side) Smart Card Chase Manhattan Bank
Citibank 25 000 Smart Cards Chase Manhattan Bank
Mondex Citibank VISA Cash
Stored Vdue Card

17



Smart Card

Chase Manhattan Bank 200 Citibank
500
Smart Card
Card Technology
40 Smart
Card
Smart Card
3 PBRMS Oklahoma Smart Card

(United States Postal Service)

(Metropolitan Transportation Commission) Smart Card

18



( )IC ( ) Mondex

1995 Mondex
IC
Mondex
000 40 000 1996  MasterCard
Mondex International 51% Visa VisaCash
IC
( )IC Multos
Mondex Maosco Multos
Maste Card Maestro Mondex
1997 5 MasterCard Multos
Multos MasterCard Mondex

Multos

19



ATM

1 Multos

2 Multos

()

1995

1997

G7

Internet

Multos

20

256K

Multos

1993

Cardlink



()

(SAFCard singapore

Armed Forces Card)

() Smart Card

76

21



2000

BOT

IC  BOT



100bytes
CPU 1K 256K IC

IC CPU IC

8-10

23



(value added machine)

1)

2

3)

(2000)

24

200

(

)

-1



_-u_:.m..._.r.u_

10

(4)

au_:.m..._.f.u_

25



()

30
a
100 5.

2
0 IC

26

)

b.



IC
IC
IC (
Direct Debit) (Firm Banking)
(Home Banking) (Home shopping)
IC 20 256
15 695 4 890
(2) VisaCash IC
Visa Cash Visa IC

Visa

27



Cash

VisaCash IC

A
IC
(3 Loyalty Program

IC
1997 8
500

000 2 000

POS

28



(4)

2.1.6 Smart Card

Smart Card

Smart Card

Smart Card Reader
Smart Card
ATM Smart Card Reader
Card Reader Smart Card
Smart Card Reader

Smart Card Reader Smart Card

29

Smart



Smart Card

2.2

2.2.1

2.1

21

Hempel (1977)

Westbrook (1980)

Oliver (1981)




Churchill and
Surprenant (1982)

Klaus (1985)

Engel Blackwel
and Miniard (1986)

Tse and Wilton
(1988)

Foend (1992)

Woodruf (1993)

Nguyen (1994)

Kotler (1994)

Chadee and
Mattsson (1996)

(ATTRIBUTES

Chickarad. Takahashi
(1997)

Hernon  Nitecki
Altman
(1999)

Cardozo(1965)

31

21




Churchill and
surprenant(1982) 1970

Olshavsky and
Miller(1972)  Anderson(1973)

Cardozo(1965)

Oliver(1980)

Surprenant(1982)

Woodreff cadotte and

Jenking(1983)

Tse and wilton (1988)

32



Oliver(1993)

Parasuraman Zeithaml and Berry(1994)

Fornedl Johson Anderson Chha

and Bryant(1996)

(1997)

1 (smple satisfaction scale)



(mixed scale)

(expectational scae)

(attitude scale)

(affect scale)

Aidlo  Czepiel & Rosenberg(1979)



2.2.2

2.2

2.2

Prus& Bbrandt (1995) |1.

1)

(2

Smith (1999)

Bowen& Shoemaker
(1998)




Giffin (1995)

Shoemaker& L ewis
(1999)

Giffin(1995)

2.2.3



Stumé& Thiry(1991)

Prus& Brandt(1995)

224

37



(Fornell et 4.

1995 Rechheld&Sasser 1990 2.1
1 1
1
2.
2.
3 2
3.
4,
3.
4,
1 1 1
2. 2. 2.
3. 3. 3.
2.1 (Forndl etd. 1995)




(Anderson 1993  Anderson e a. 1994 1997

Fornell 1992)

Manfred Bruhn Michad A Grund 2000

(Manfred Bruhn

Michad A Grund 2000)

(ASCI)

1994 (ASQC)

(Evan&Lindsay 1996) 1 Fornell et a.(1996) ASCIl Modd

39



(Customization)

(Reliability)

(Quiality-driven)

(Vaueor price-driven)

. a

O\

22ASCI  (ASCl 1999)

(the Swiss index of customer satisfaction

SWICS )



SWICS 1996

Department of marketing

and Busness Administration at the Wirtchaftswissenschaftliches Zentrum

(WWZ) University of Basdl 20
SWICS ( 23
2.3SWICS (Manfred Bruhn  Michael A Grund 2000)
SWICS(CS index)
1 88.7 0.89
2 88.0 0.72
3 86.2 0.81
4 85.7 1.03
5 85.6 0.60
6 84.9 0.98
7 84.5 1.13
8 84.2 0.90
9 83.6 0.92
10 82.9 0.90
11 82.7 0.81
12 82.4 0.85
13 82.1 0.62
14 80.9 0.91
15 80.9 0.97
16 79.6 1.09
17 78.8 1.05
18 76.4 0.99
19 76.1 0.58
20 715 1.02
Manfred Bruhn  Michad A Grund 2000
(Overal satisfaction) (Satisfaction

compared to expectations)

a4

(Satisfaction



compared to idea product) (Customer dialogue)
(Customer Satisfaction) 1
Very dominant impact 2

(Very highimpact) 3

4

100%

7%

25%

50:50

42



1

2.3SWICS (Manfred Bruhn ~ Michadl A Grund  2000)

:1989
Swedish Customer
Satisfaction Barometer(SCSB)(Fornell  1992)

(American customer satisfaction index ACSI)



ECS Forndl etd. 1996
1998 (ECSl Technical committee 1998)
European organization for quality(EOQ) European foundation

for quality management(EFQM)  European academic network for customer

oriented quality analyss  European commission(DG I11) 1999
11
ECSI 24
24 ECS|
2 ECSI
(1) (company image)  (2)



(customer expectation) (3)

(perceived quality)

(perceived value) (4)

Ka

" (product/’ hardware ) / /
" (service” humanware' ) e
(Anne Martensen  Lars Gronholdt
Kristensen  2000)
2.4 ECS|
(Latent Variable) (Measurement Variable)
(Company Image) 1 (Overdl image)
2 (Business
practice)
3 (Ethics)
4 (Socid responsibility)
(Customer expectaions) |1
(Overdl expectations of postal
service)
2 (Ovedl
expectation of customer interaction)
(Perceived |1 (Overdl
quality of postal service) evauation of quality experience)
2 Meeting the
customer’ s requirements
3 comparison

with competitors

2.4 ECS

()



(Perceived
quality of customer interaction)

1 (Overdl

evaluation of quality experience)
(Mesting the

customer’ s requirements)
(comparison

2

3
with competitors)

(Perceived value)

1
2

(Vaue for money)
(comparison
with competitors)

(Customer satisfaction)

1 (Overall customer
satisfaction)
(Fulfillment of

expectations)

2

3 (Comparison with

idedl)

(customer loyalty)

1 (
)(Intention to buy again)
2 (Intention
to buy additional postal services)
3 (Intention to

recommend)

3.1

Anne Martensen LarsGronholdt  Kai Kristensen(2000)



3.2

EOQ EFQM DG I
1998 ECS Department of Marketing and Business
Administration a the Wirtchaftswissenschaftliches Zentrum (WW2Z)
University of Basel SWICS i
” SWICS

25%

47



- -

3.1
1 (company image) 2
(customer expectation) 3 (perceived value) 4
(perceived quality) 5 (customer satisfaction) 6

(Customer dialogue)
/ " (product/ hardware' ) /

" (sarvice humanware )

3.3



49



34

34.1



1 (Image) (Overdl image

(Business practice) (Socia responsihility)
2 (Customer expectations)
(Overall expectations of postal service) (Ovedl

expectation of customer interaction)
3 (Perceived quality of postal service)
(Overdl evaluation of quality experience)
(Meeting the customer’s requirements)
(comparison with competitors)
4 (Perceived quality of customer interaction)
(Overdl evaluation of quality experience)

(Meeting the customer’ s requirements)

51



5 (Perceived value) (Vdue for money)

(comparison with competitors)

6 (Customer satisfaction):
(Fulfillment of expectations) (Comparison with ideal)
7 (Customer dialogue) /
8 (customer loyalty): (
) (Intention to buy agan) (Intention to buy
additional postal services) (Intention

to recommend)

3.4.2

52



LIKERT

3.1
3.1
4
Is
4
8
9
3
5
3
4
3.4.3
ANOVA

SPSS  LISREL8.5




3.2

3.2

One Way-ANOVA

3.5




(Canonical Corrdation) (

G 4 3 2 1)

1998)



(Structural Equation Model  SEM)

Manifest Variable (Latent Variable)
SEM (Measurement Model)
(Structural Modd)

(Linear Structural RELations LISREL)

(SEM)

(measurement model) (structure model)

1) y

yp')=Ly(p'm) h(m1 +ep 1



y-p

Ly:y h

2 X

X(@ D =Lx(@ n) x(n1+d(g 1)

L Xx: X X
X:(
e d X y
X X( )
X
2
B(MmMhm1l = GMmMn)x(n1l+z(m 1l
N =Bn +TE& +
B(beta):

h(eta):

57



Ggamma):

x(xi  ks):
Z (zeta):
(fixed)(
) (constrained)
(free)

3

LISREL
(2 (Unweighted Least SquareULS)
(2 (Generdized Least Square:GLS)
&) (Maximum Likdlihood:ML)
(4) (Weighted Least SquareWLS)
(5) (Diagonaly Weighted Least Square: DWLS)
4 SEM
1) (Chi-Square test)



2

3)

(4)

GFI

(5)NFI

(6)

(7)

(8)

)

P-vdue .05

(Goodness of Fit Indices  GFI) GFI

(Adjusted Goodness of Fit Index  AGFI)

AGFI 0.9

(Nontnormed Fit Index = NNFI) NNFI
c2
(centrality)
0.9
(Comparative Fit Index CFI) CFlI  NFI
0.9
(Root Mean Square Resdua RMR) RMR

0.05

59

0.9

09

0.9



(10) (Root Mean Sguare Error of Approximation

RMSEA) 0.05
(11) N (Crtiical N CN) CN
CN X? CN
200 (Bagozzi&Yi 1988)

Chi-Square test GFI AGFI RMR CN
Bagozzi
Yi(1988)

Bollen(1989)

1)

2



(1) SEM ( LISREL AMOS EZ-STAT
LINCS EQS MX SEPATH RAMONA STATISTICA PROC
CALLS) SEM( PLS-PS PLS-Graph)

(2)LISREL (Linear Structure RELation) SEM

€) SEM

(4)Knapp
partial

least square SEM

(CFA)

CFA

61



(concept/factor) (indicator)

(parameter)

( 8 )
1 (CFA)
(DCFA ( )
(2)CFA ( )

( 8 )
(3)CFA 0(COV(d; d)=0)

CFA

(Mudler  1966)

2 CFA

CFA

(date-model conisstency)

Bagozzi Yi(1988)

(preliminary fit criteria) (overal modéll fit)

62



(fit of internal structure of model)

€Y
0.50-0.95 (2) 3
(Bagozzi& Yi  1989)
v x (
x?/df 5)(Joreskog& Sorbom  1993) (2) (goodness-of-fit
index GFI) (AGFI) 0.90(Mueller 1996) (3)

(root mean sguare residuad RMR)
0.05(Joreskog& Sorbom  1993) 4

200(Bagozzi& Yi  1988)

(1) (individual
item reliability) 0.50 (composite reliahility)
0.60(Bagozzi&Yi 1988) (2 (average variance
extracted) 0.50(Bagozzi&Yi 1988) (3) (parameter
estimates) (Hoyle 1995) (4) (normalized
residuals) 2(Bagozzi& Yi 1988) (5)
(modificationindices M) 3.84( Bagozzi& Yi 1988)



( 88 ) Bollen(1989)
(cross-validation)

Bollen(1989)

- (model-date fit)

(model-redity fit)

3.6



4.1

203

4.1.1

(81.2%)

47

(18.8%)

250



55.7% 44.3%
4.1
4.1
113 55.7 55.7 55.7
%0 44.3 44.3 100.0
203 100.0 100.0
21~30 (63.5) 20
(26.6%) 31~40 (7.4%) 41-50 (15%) 51~60 (2.4%) 4.2
4.2
20 54 26.6 26.6 26.6
21~30 129 63.5 63.5 90.1
31~40 15 7.4 7.4 975
41-50 3 15 15 99.0
51~60 2 1.0 1.0 100.0
203 100.0 100.0
73.9%
12.8% () 11.8%
15 4.3
4.3
( ) 3 15 15 15
() 24 11.8 11.8 13.3
150 73.9 73.9 87.2
26 12.8 12.8 100.0
203 100.0 100.0

)



(58.6%) (16.3%)
(6.4) (6.4%) (5.4%) (3.4%)
2.0%)  ( ) 15% 4.4
4.4
119 58.6 58.6 58.6
11 5.4 5.4 64.0
13 6.4 6.4 70.4
3 16.3 16.3 86.7
4 2.0 2.0 88.7
13 6.4 6.4 95.1
( 3 15 15 96.6
)
7 3.4 3.4 100.0
203 100.0 100.0
10000
52.2% 30001~40000 12.3% 20001~30000
11.3% 10001~20000 9.4%  40001~50000 7.9%
50001~60000  4.9% 60001~70000 1% 80001~90000
1% 45
4.5
10000 106 52.2 52.2 52.2
10001~20000 19 9.4 9.4 61.6
20001~30000 23 113 113 72.9

67




30001~40000 25 12.3 12.3 85.2
40001~50000 16 79 79 93.1
50001~60000 10 4.9 4.9 98.0
60001~70000 2 1.0 1.0 99.0
80001~90000 2 1.0 1.0 100.0
203 100.0 100.0
3.2
4.2.1.
(
87 )
Cronbach s a
Cronbach 1951
4.6
4.6 Cronbach’ sa
Cronbach’ sa
0.8553
0.8410




0.3<

0.4<

0.5<

0.7<

4 0.7582
8 0.8823
9 0.8476
3 0.8253
5 0.8748
3 0.6910
Nunnally(1978) Cronbach’'sa

0.7

0.3

04

0.5

0.7

0.9

69

79

)




0.9>

4.2.2

4.6

Cronbach’ sa

Cronbach’ sa

0.7

Cronbach’ sa

70

0.7

0.8



4.3

4.7

LISREL

LISREL

3.468

3.854 3934

71



3.803

/ 3434 3.636
Anderson
et al.(1994) Griffin  Hauser(1993)
4.7

3.4680 .6075
3.5887 5603
35123 .6702
3.8539 .6080
3.9335 .6016
3.6749 5672
3.7764 5749
3.6700 5648
3.7750 .6118

72




36650 | .6812
3.6207 | .6206
3.8498 | .6810
3.6897 | .5788
35369 | .739%5
3591 | .7206
/ 34335 | .7307
3.8030 | .6219
3.6355 | .7740
3.7291 | .6752
3.6502 | .6378
3.7291 | .6297

4.4

4.8~4

73




Schffe

(P 0.001)

Schffe

1)

20

P 0043

P 0011)

74

21~30



()

P 0012 > > ()

Schffe
/
20001~30000
10000 20001~30000
30001~40000 20001~30000
40001~50000
20001~30000 >10000 >30001~40000

>40001~50000

75



4.8

76



Leven
t
(

E t )
3.278 . 072 1.192 201 . 235 . 1022
1.211] 199. 4 . 227 . 1022
. 065 . 798 - . 131 201 . 896 -1.037
-.132 194.38 . 896 -1.037
. 778 . 184 -. 188 201 . 851 -1.780
-.190 199.0 . 849 -1.780
. 933 . 166 -1.12 201 . 264 -9.620
-1.10 178.0 . 271 -9.620
. 814 . 029 -1.46 201 . 144 - . 124
-1.49 200. 5 . 135 -.124
. 002 . 965 . 8438 201 . 398 6. 798H
. 853 195. 3 . 394 6. 798H
. 239 . 073 1.001 201 . 318 8. 128H
1.025 200.9 . 307 8. 128H
. 237 . 627 -. 759 201 . 449 -6.0614
-. 774 200. 3 . 440 -6.064
. 635 . 058 . 558 201 . 577 4. 8318
.570 200. 7 . 569 4. 8318
. 123 . 726 . 280 201 . 780 2. 699H
. 280 190. 5 . 780 2. 699H
. 709 .101 . 196 201 . 845 1.721H
. 199 199. 2 . 843 1. 7214
. 342 . 559 - . 212 201 . 833 -2.040
-. 213 194.9 . 832 -2.040
. 397 . 239 -1.28 201 .200 -.105
-1.29 196. 4 . 196 -.105
. 067 . 796 - . 701 201 . 484 - 7.335
-. 702 192.2 . 483 - 7.335
. 049 . 046 -1.84 201 .066 -.186
-1.87 199. 2 . 062 -.186
. 357 . 551 -2.34 201 . 020 -.239
-2.38 200. 2 .018 -.239
. 915 . 089 - . 848 201 . 398 -7.453
-.860 198.7 . 391 -7.453
. 098 . 755 -.329 201 . 742 -3.609
-.330 192.6 . 742 -3.609
12. 46 . 001 -1.33 201 . 182 -. 127
-1.38 200. 4 . 169 -. 127
14.63 .000 -.992 201 . 322 -8.938
-1.03 197.9 . 304 -8.938
30.51 . 000 -2.35 201 .019 -.207
-2.46 194. 2 . 015 -.207

O O O o o o

o O o o



. 270
040
037
. 865
. 666
. 891

. 597

. 440
. 432

. 870
. 719
. 223
. 424
. 541
. 676

000
. 436
. 464
. 833

. 303
. 558
. 610
. 319
. 596
.279

. 694

. 943
. 957

. 312
. 523
. 437
.971
ey ey
. 582
. 237
. 950
. 902
. 366

198
202
198
202
198
202

0 N
o O
— N

0 N
o O
— N

198
202

0 N
o O
— N

198
202
198
202
198
202
198
202
198
202

0 N
o O
— N

4.9

. 265
. 600

. 316
. 689

198
202
78




. 294
. 751
. 548
. 087
. 482
. 460
. 211
012

. 084

. 053
. 863
. 244

. 275

014
. 073
002
.100

. 055
001
046

. 247
. 403
. 709

. 224
. 824
. 865

. 519

L1772

. 251

. 609
. 248
. 401

. 300

. 604
. 356
. 243
. 113

. 577
. 075
. 710

199
202
199
202
199
202
199
202
1909
202

o N
o O
— N

o N
o O
— N

199
202
199
202

o N
o O
— N

o N
o O
— N

1909
202
199
202

o N
o O
— N

199
202

o N
o O
— N

4.10

. 361

. 076

7




. 218
. 604
. 623
. 721
. 397
. 5509
. 976
. 162
. 8909
. 5209
. 148
. 613
. 889
. 994
. 602
. 598
. 482
. 502
. 248
. 243

. 256

. 375
. 781
. 759
. 642
. 052
. 835
. 235
. 521
. 405
. 872
. 565
. 770
.420
148
. 784
. 788
. 932
. 907
. 308

. 318

. 292

195
202
195
202
195
202
195
202
195
202
195
202

n N
o O
— N

[TolNoN|
o O
— N

411




. 051
. 162

. 653

176
013

. 376
. 185

. 508

. 201
LT T77
. 233
. 693
027

000
. 730
008
.070
.090

. 087
. 639
. 084

. 049
. 522

. 723

. 481
. 624

. 082
. 456

. 900

. 416
. 574

. 340
. 675

. 328

. 372
. 630
. 812
. 906
. 797

. 810
. 739
. 828

195
202

0 N
o O
— N

n N
o O
— N

195
202

0 N
o O
— N

195
202

N N
o O
— N

o N
o O
— N

195
202
195
202
195
202

N N
o O
— N

195
202
195
202

n N
o O
— N

195
202
195
202

0 N
o O
- N

4.12

81




4.5

SPSS-X (raw
canonical coefficients) (standardized canonica
coefficient) (structurd correlation)

1994

(Christensen 1983
1985 Lambert and Durand 1975 Virden 1986 1994)
(multicollinearity) (Lambert and Durand
1975)
(Christensen  1983)

(canonical component loadings)

(Adams 1979 Christensen 1983 1985
Lambert and Durand 1975 Virden 1986 1994)
0.3

0.3

82



(Dimension Reduction Analysis)

F(generdized F)
(P<0.05) .830658(F
=0.00000) 551429(F =.000001)
401561 (F =.017438)
413
(X1)
41.7833% (X2)
9.7270% (X3)
4.8664% 56.3774% 413
(Y1)
37.3657% (Y2)
9.8755% (Y3)
7.4103% 54.6515% 413
(X1)
(Y1) 68.9992% (Y1)

37.3657/%



X1 Y1 25.7821% (.689992x%.373657)
X2 Y2

3.0029% (.304073%.098755)

X3 Y3 1.1949%
(.161251x.011949)

29.9799%

25.7821%

3.0029% 1.1949% 4.13






( )
)
«c )y )

1 2 3
1689992 304073 161251
830658 551429 401561
689992 304073 161251

110 %0 72
0.000000 .000001 017438
417833( .097270( .048664(
X1) X2) X3)
.373657( .098755( .074103(
Y1) Y2) Y3)
288302( 029577 .007847(
X1) X2) X3)
257821 .030029( 011949(
Y1) Y2) Y3)




413 ()
X1 X2 X3
(al) 512553 341220* 280013
(a2) 431085* 244124 156061
(a3) 469019* 373923 -.007911
(a4) 568351 598675* :368782*
(5) 368782 -.321979* 155263
(@)| .752078" -.105868 -.060726
(a7) 736954 -.253645 171433
(@8)| 780452 207383 374553
(29) 689914 -.167093 223181
()@l -694000* 053597 -.015796
Y1 Y2 Y3
(b1) 440077 361508 352755
(02) 1604081 051743 471912
(03) 724228 -440032* 167848
(bd) 709029* 479585 016576
(b5) 746107 348137 - 271942
/ 489709 -.166374 1089603
(b6)
627706% - 531927 056910
(b7)
(08) 658756* 1069999 264597
(09) 587199 -242820 -.077261
(b10) 563805+ 075651 1050054
540738 166840 525200*
(b11)
* 0.30
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4.6.1

LISREL Model

1
(DE(=0 E ? =0 E e 0 E )=0
Qe ? 2 5

@5 2 2 e

yAl' 1) =Ly (11 4) h(& 1) +e(1l 1)
x(10'1) =Lx (10'4) x (4 1) +d(10 1)

LISREL



4.14

Symbol Name Dimension Definition
variables
Y -- 11x1 observed indicators of h
X -- 10x1 observed indicators of x
e epslon 11x1 measurement errors forY
d ddta 10x1 measurement errors for X
coefficients
Ly lambdaY 11x4 coefficients relating Y toh
Lx lambda X 10x4 coefficients reating X to x
covariance matrix
Te theta epsilon 11x11 E( e€ )(covariance matrix of €)
Ty theta delate 10x10 E( dd' )(covariance matrix of d)
B(@4 4Hh(4d' 1) = GA Hx(4d 1) +z(4 1)
1
(DE(A=0 E ? = E )=0
@? ¢
4.15
Symbol Name Dimension Definition
varigbles
h eta 4x1 latent endogenous variables
X Xi 4x1 latent exogenous varigbles
z Zeta 4x1 latent errors in equations
coefficients
B beta 4x4 coefficient matrix for latent
endogenous varigbles
G gamma 4x4 coefficient matrix for latent
exogenous variables
covariance meatrix
F phi 4x4 E(?? )(covariance matrix of ?)
W ps 4x4 E(?? )(covariance matrix of ?)
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LISREL Mode

(ML)
Bagozzi(1988)
51
Bagozzi ML
LISREL
4.6.2
1
3.
0.326 0.183 0.302 0.123
©® 10 10 e~en)
0
4.16

(

LISREL

203

¢

ML

(error variances)?2.

e

0.034~0.252

(€)

0 4

0 7

)

A)



4.16

Parameter | Standard T Prob.

Edtimate Error Satigtic Leve
o1 .538* .061 8.843 .000
o2 142* .062 2.271 023
d 3 .383* .060 6.347 .000
d 4 267 163 1.634 102
d s .699* .085 8.221 .000
d 6 409* .208 1.968 049
o7 395 212 1.860 .063
d g .343* 077 4.430 .000
d 9 679* .067 10.125 .000
d 10 S579* .070 8.228 .000
e .554* 077 7.212 .000
& .362* .090 4.030 .000
e .316* .052 6.081 .000
& A34* .057 7.661 .000
e, .536* .060 8.952 .000
& .593* .073 8.130 .000
& .540* 075 7.194 .000
6 A441* .079 5.556 .000
& .768* .064 11.942 .000
€ .620* .073 8.454 .000
e AL7* .084 4.952 .000
. .326* .065 5.032 .000
z, .183* .049 3.757 .000
3 .302* .060 5.032 .000
., 123* .038 3.220 .001
* P<0.05
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(GFI) (AGFI) (root mean square

residua RMR)
1.X? ( X/df
5)(Joreskog& Sorbom  1993)2. (goodness-of-fit index
GFlI) (AGFI) 0.90(Mueller 1996) 3
(root mean sguare residual RMR)

0.05(Joreskog& Sorbom  1993)

GFlI 0715 AGH

0.628 6.109 RMR
0.234 (X* 1081426 df=177 P
0.000) 4.17
417
X2 p-levd RMR GFl AGFI

1081.426| 177.000 .000 6.109 0.234 715 .628
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(individual item rdiability) 0.50 (composite
reliability) 0.60(Bagozzi&Yi 1988) 2. (parameter
estimates) (Hoyle 1995) 3. (average
variance extracted) 0.50(Bagozzi& Yi 1988)

4.18 0.50
0.60 An) t 0.05
( 4.18) 0.50

4,18
0.462 0.843 0.646
0.858
0.618
0.733 0.671 0.517
0.300
1 0.878 0.708
1.063
1.130
0.591 0.749 0.598
0.605
0.658 0.720 0.467
0.322
0.421
1 0.840 0.726
1.430
1 0.853 0.661
0.828
0.679
1 0.892 0.741
1.630
2.464
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4.18

4.19

Parameter  Standard T Prob.
Edimate Error Satigic Levd
.680* .045 15.201 .000
.926* .034 27.492 .000
.786* .038 20.457 .000
.856* .095 8.988 .000
.548* .078 7.074 .000
.769* 135 5.694 .000
T78* 136 5.705 .000
811* .048 16.999 .000
567* .059 9.577 .000
.649* .054 11.956 .000
1

1.196* 151 7.914 .000
1

.910* .056 16.343 .000
.824* .059 13.901 .000
1

1.063* 126 8.437 .000
1.172* 139 8.442 .000
1

1.280* .209 6.125 .000
1.587* 252 6.288 .000

*

P<0.05









4.19 4.1

4.20

Parameter ~ Standard T Prob.

Edimate Error Saidic Levd

- .066 037 1764 .078

- .081 054  1.497 134

N 222* 066  3.380 .001

N .263* 065  4.046 .000

- 133 059 2234 .025

N 444* 054 8225 .000

N .163* 060 2734 .006

N .035 .040 .861 .389

- b37* 106  5.063 .000

- .393* .068 5.795 .000

N .085 079 1.081 279

N .342* 072 4733 .000

*  P<0.05
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(Lars Gronhold et.al.  2000)



4.20



4.21

------------------------------ 0.044 |0.017 [0.016
------------------------------ 0.141* |0.143* |0.136%
------------------------------ 0.071 |0.203* |0.194*
------------------------------ 0.088 |0.034 |0.033
------------------------------------ 0.211% |0.202%
------------------------------------------ 0.033

4.21
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4.22

0.081

0.044

0.017

0.082

0.263*

0.363*

0.143*

0.136*

0.133*

0.515*

0.203*

0.194*

0.163*

0.088

0.034

0.068

0.202*

0.375*
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4.1

. S= 0L
0. F=a
O .o=1
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b 6 i
0 o=11 o1 == s [ B B B 8
LR = o
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0
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X6
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X10
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4.7 —

X1 Y1 257821% X1
0.752078
0.736954
Y1 0.724228
0.709029 0.746107
4.7.1.
1 (error variances)2.
3
¢
0332 0182 0294 0.116 A
010 10 €&
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0.000~0.151

4.22

4.23

Parameter Standard T Prob.

Edimate Error Saidic Levd
01 538 .061 8.845 .000
02 141 .062 2.273 .023
0 3 .383 .060 6.366 .000
04 304 151 2.016 044
05 .685 .086 7.995 .000
056 0.000 0.000
07 .642 .054 11.870 .000
08 .368 .078 4.726 .000
09 674 .068 9.932 .000
0 10 564 072 7.865 .000
e 544 .078 6.972 .000
& .362 .091 3.960 .000
& .340 .054 6.343 .000
& 454 .058 7.854 .000
& 541 .060 8.976 .000
(8 .599 .073 8.228 .000
e 542 .075 7.209 .000
(Y 446 .079 5.634 .000
& .766 .063 12.079 .000
€10 .615 071 8.597 .000
en .385 .081 4731 .000
. 332 .066 5.063 .000
z, 182 .047 3.863 .000
3 294 .059 4,948 .000
., 116 .036 3.252 .001
*  P<0.05
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4.7.2

X2
(GFI) (AGFI) (root mean square
ressdua RMR)
4.24
GFl 0.715 AGH
0.626 6.123 RMR
0.232 (X2 1077.678 df =176 P
0.000)
4.24
X? p-levd RVMR [ GFl AGFI
1077.678| 176 .000 6.123 0232 .715 626
4.7.3
0.50
0.60 ) t 0.05

( 4.24) 050
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4.7.4

4.25

0.464

0.859

0.616

0.843

0.646

0.696

0.316

0.663

0.505

1.034

1.383

0.869

0.683

0.359

0.770

0.679

0.632

0.326

0.437

0.719

0.464

1.399

0.840

0.726

0.826

0.696

0.849

0.654

1.646

2.624

0.896

0.750
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4.26

Parameter  Standard T Prob.
Edimate Error Satisic Leve
.680* .045 15.217 .000
927* .034 27.598 .000
.785* .038 20.474 .000
.834* .090 9.243 .000
.562* .076 7.370 .000
1.000* .000 2809729729.03 .000
.599* .045 13.261 .000
.795* .049 16.238 .000
571* .059 9.608 .000
.661* .054 12.178 .000
1.000*

1.183* 152 7.802 .000
1.000*

.909* .059 15.449 .000
.834* .062 13.473 .000
1.000*

1.069* 128 8.354 .000
1.176* .140 8.381 .000
1.000*

1.283* .202 6.352 .000
1.620* .248 6.545 .000

4.7.5

*

P<0.05
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4.26 4.2

4.27
Parameter ~ Standard T Prob.
Edtimate Error Satigic Levd

- 077 .037 2109 135

- 074 054 1361 .173

- 241* .067 3.601  .000

- .266* .066 4.060 .000

= .193* .061 3155 .002

= 404* .057 7.108  .000

- .102* .052 1.967 .049

- .108* .048 2267  .023

- .049 .035 1374 170

= A70* 110 4.272  .000

= 402* .069 5809 .000

- 118 .079 1491 136

- .360* 074 4.870  .000

* P<0.05

4.7.6

108



4.27
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4.28

------------------------------ 0035 |0.014 |0.014
------------------------------ 0.125* |0.147* |0.235
------------------------------ 0091 |0.199* [0.202F
------------------------------ 0048 |0.063 |0.064
------------------------------------ 0.189* |0.10T
------------------------------------------ 0.047
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4.28

1m



4.29

0.074

0.035

0.014

0.091

0.266*

0.366*

0.147*

0.235*

0.193*

0.485*

0.199*

0.202*

0.102*

0.156*

0.063

0.113*

0.191*

0.407*
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4.8

4.8.1
55.7% 44.3%
21~25 (43.8%) 20
(26.6%) 73.9%
12.8% (58.6%)
(16.3%) 10000
52.2%
30001~40000 12.3%
(D "
/ ” /
@) " / ” 21~30

20 /
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()
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4 20001~30000 >10000 >30001~40000 >40001~50000

4.8.2
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4.8.3
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