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A PLS Path Modeling Approach on the Cause-and-Effect
Relationships among BSC Critical Success Factors for IT
Organizations

Jung-hoon Lee, Taeksoo Shin, Jong-ho Lim

Measuring Information Technology(T) organizations activifies have been fimited fo mainly measure financial
indicators for a long fime. However, according to the multifarious functions of Information System, a number
of researches have been done for the new trends on measurement methodologies that come with financial
measurement as well as new measurement methods. Especially, the researches on IT Balanced Scorecard
(B5C), concept from BSC measuring T activities have been done as well in recent years.

BSC provides more advantages than only integration of non-financial measures in a performance measure-
ment system. The core of BSC rests on the cause-and-effect relationships between measures fo allow pre-
diction of value chain performance measures to allow prediction of value chain performance meaosures,
communication, and realization of the corporate strategy and incentive controlled actions.

More recently, BSC proponents have focused on the need to tie measures fogether info a causal chain
of performance, and 1o fest the validity of these hypothesized effects to guide the development of sirategy.
Kaplan and Norton(2001) argue that one of the primary benefits of the balanced scorecard s ifs use in
gauging the success of strategy. Norrekiit(2000) insist that the cause-and-effect chain is central to the bal-
anced scorecard.

The cause-and-effect chain is also central to the T BSC. However, prior researches on relationship be-
tween information system and enferprise strategies as well as connection between various IT performance
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measurement indicators are not so much studied.

fttner et al(2003) report that 77% of all surveyed companies with an implemented BSC place no or
only lithle interest on soundly modeled cause-and-effect relationships despite of the importance of couse-ond-
effect chains as an integral part of BSC. This shorfcoming can be explained with one theoretical and one
practical reason(Blumenberg and Hinz, 2006). From a theoretical point of view, causalifies within the BSC
method and their application are only vaguely described by Kaplan and Norton. From a practical consid-
erafion, modeling corporate causaiities is a complex task due to tedious data acquisition and following
reliability maintenance.

However, cause-and effect relationships are an essential part of BSCs because they differentiate perform-
ance measurement systems like BSCs from simple key performance indicator(KPl) lists. KPI lists present an
ad-hoc collection of measures to managers but do not dllow for ¢ comprehensive view on corporaie
performance. Instead, performance measurement system ke BSCs tries o model the relationships of the
underlying value chain in cause-and-effect relationships.

Therefore, to overcome the deficiencies of causal modeling in IT BSC, sound and robust causal modeling
approaches are required in theory as well as in practice for offering a solution.

The propose of this study is to suggest criticat success factors(CSFs) and KPis for measuring performance
for [T organizations and empirically validate the casual relafionships between those CSFs,

For this purpose, we define four perspectives of BSC for {T organizations according to Van Grembergen'’s
study(2000) os follows. The Fufure Orentation perspective represents the human and technology resources
needed by 1T to deliver ifs services. The Operational Excellence perspective represents the [T processes
employed to develop and deliver the applications. The User Crientation perspective represents the user
evaluation of IT. The Business Contribution perspective captures the business value of the IT invesiments.

Each of these perspectives has fo be franslated info coresponding metrics and measures that ossess
the current sifuations. This study suggests 12 CSFs for IT BSC based on the previous T BSC's studies and
COBIT 4.1, These CSFs consist of 51 KPls. We defines the cause-and-effect relationships among BSC CSFs
for IT Organizations as follows.

The Future Orientation perspective will have positive effects on the Operational Excellence perspective.
Then the Operational Excellence perspective will have positive effects on the User Orientation perspective.
Finally, the User Orientation perspective will have positive effects on the Business Contribution perspective.

This research fests the validity of these hypothesized casual effects and the sub-hypothesized causal
relationships. For the purpose, we used the Partial Least Squares approach to Structural Equation Modeling
(or PLS Path Modeling) for analyzing multiple IT BSC CSFs. The PLS path modeling has special abilifies that
make it more appropriate than other techniques, such as multiple regression and LISREL, when analyzing
small sample sizes. Recently the use of PLS path modeling has been gaining inferests and use among 1S
researchers in recent years because of its ability to model latent consfructs under conditions of nonormality
and with small to medium sample sizes(Chin et al, 2003).

The empirical resulis of our sfudy using PLS path modeling show that the casudl effects in IT BSC significantly
exist partially in our hypotheses.

Keywords : Casual Relationship, Critical Success Factors, IT Balanced Scorecard, PLS Path Modeling,
Structural Equation Modeling
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ARk T ANSAT Y ) A IT Governance Institute[2005,
-IT 47129 JujolE £7) 7
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Z). 71 AR Y AFEL Q7 AAE st 74 DA MM E g ARAR] skel TH
o 47h v} AP, &9 54, A AF o] FHAUG:
A, 39719429 hA e HEE BRI

IT BSC 2¥o] 4FHog 7&5Y gJaine 7M1 vd A3d a9 488Ude &9 +
N AN 2 BHU Y AEELY < A B9 4Fale e ¢S v
HaA7L BEsA s ejor It v A 4 Aotk
2 Aol AW, Brp vhe &9 $540l g Hla A4ee F28d 9 93 92
AE & glon, o) AR} wEe] o g 1} Zloltt.

ERa, AVEA grE) e 22F ozl 7] Hib AYdels £43 IT Z2HAERAHY 4
A7 Yt FEEE AN F QA Foh o} Qakg vjA Aolth
wehA ol#dt ARBAY} AUz AdEA £ Hic A4#ds gEgAdgd ZY 9%E
stV 2R AAslo] gk dohy, IT BSCE v Aol
B3 7199 HA AFL YFFes @y Hid AABEE dolHAFd B9 9FE v
71e AL ol# . A Rojtt,

Hie: A4 @ Acdofaeld A 98
3.2 oiqi7ldel MAE o d Aotk

HIf: IT Qg sele 280 B9 9% 7

E AT7MdE <a@ 1>olA BEel 74 B4 AL 3 Aot
o] AEadzte AFHBAE ST o2 Hig IT JF#E E&4Y IT T2AEHS
EUE g 22 3949 Mz FAEn of Bl 4%TE vE Aotk
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< "E Aotk

Hii: IT A¥@e vlolgdedd] 9 92
o d Rl

Hij: IT (g #ele A2 efdedd 39 9F
£ v Aol

ul2) XA B JFaQe AAlge, IT &
e FEEG AE T 9@ A
FAH FYL& 29 A4S AT FY
o] gt} B AFoMe &9 $54E 57149
YR Z2A2 #gsE FEIIY ol2Fo2E
v A B 82180 £9 580 A
9] 9L FE ALEZ JAT & ok 2,
ol £u FAAL FAXNZ AFAHA JA#4H
A FrPog BF3W, HolA] A v X
A B 9 548 BHY QYUES EUR
% 107179 319 7Hd & 438 & A Eoh

g g FEL A5HA g AR
ERE 753 ALEA ITY WA E 7ts
A 3l 7 1A AB3EA HFE
olg|d AHREAL JHFFHo 2 e 9 A
g F3, oY} FFo| HHAHLE AR
Ag] BH A= A FFE A
A HE Ao g ¢ ok

w2 IT AR AHTA ¢ AFE A4
AE 58 AA -8 Fgdog YP3en
lolA Z)uk iz} B GFo A FLF Aot

7Hd 22 &9 $544 B 4F8UL AR
g BH AFagle] Fo AgS
nd ol
H2a: EA %)= IT/Business FEU 4o A<
4g-& vjd Aotk
H2b: FA#E e AMEA A2 Sz F 9
d&S vF Aol
H2c: 8839 IT ZEAE#AT= IT/Business
HEU4{d F9 &S A Aot

H2d: 839 IT Z2AHAERE AHEA AH]
2 BED Ao FFE vA Aot

H2e: ¥ YA He)= IT/Business FEL 4 A
o] 4L nA ol

H2f: FE gAY AHEA Al BERd] 4
9] 9L v ol

H2g: tlo|E}#e| IT/Business HEUAS 3
9] 4L nF Aot

H2h: vo|E| #elE AHEAL Al BEEd] A9
9gg HF Aotk

H2i: A28 9 {-¢e]= IT/Business HEL 4] 3
o] 9gg v otk

H2j: A2" i@ e AMA Al IEEd
9] &S vF Aotk

&4 5L AR A F A FHel B
e A Ho, 9 $FHSIT Z2AE 5
Zo] 93 239t a3 AR XA
AELQAL A nAREL [T HIZYAZE
BEVCE ZAHL B A7 AAE
&4 5L A 571 /39 4F89e
FEHD Qoh & FAHY, AU T =
ZAE $E, EGABY, dolgHE, ="

forr o

AE #a)
LF#Y Tolth olHT 3 +44 BHAA
AFRAEL IT Aul29] FEAL B &
AE AHA B AFade AFAHY %
< HXA ok oA DA &9 $FEY HE
895 AHEAe & IT/Business HEY
Aol AAHQ FFL vA § JE AAFU
24 394 4 Aok

¥ 1o

74 3 AHER AR B 4389 B9
ZNA=ATA ) #d9] 4Fadel B9

Gg vl itk
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A9 4L vA Aot
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H3c: IT/Business SE4]&
FEFE A Aol
H3d: AMEA} Ml BEnes dgEH g4
e g v Aol

H3e: AREA} MElA WS me vl g@ee] F9
FES vA Relck

H3f: AREAF M2 giEn e Fxided A9
dEFE v|d Aol

FAE A4

ek JFE 1T 2A9A IT 484 u g
#HE e AFH 270) AA IT ¥ 4E B3] &
ol=dl Sle Aol ozt IT Ao Tdojul &L
ofgfatn #ejsted o, ¥ volrt IT 3}
o et o ate] AS d2A7)= IT E4bo) o)
& F9E 433y AthGold, 2002).

mebA vl g@E] AHE I e
old] J&& v, thA] WA IT Sl it
8.9 05‘5&% ]']“ IT/Business 3E14 3}

87} Fo 2ol A ¥ 4 9o

I zzu w ge A7A Youg
& AR /«w} ua 2 WES JA P
T84 Ytk 2ol T 2HE FE Aula
ABAZA T “fﬁzfﬂﬁb} 71} $%0] 14 12
ol HE B4 AzAe BE 27 Aty o]
o

A7 Zje] dgke- 7] 2] 7]
Walton, 1998].

#°]tHHess and

V. 7M335 2 24
4.1 B9 7

T A7Me ATEEAN AAE A AR
BHER VTR B 134 ¥, AR
BH 9N FE, £ $574 B 187 BE,

PR FH e 11§ F 5UHe PEo=
AES -éﬁs}%i”% AR gL 2A 71
o IT AFAEL o gk thadats} oy
37194 ?J_W—M Sl 3’41} @%Qi A4,
&, ARNTE, FY9

3:8._%

A9 778%% 719 W IT 249 &7 2
JEL oz syt T8RS 7} a5 %7
E YAE(Liker)d 53 X FAsHoH,

F 720 Aol FREY e AEA e i

¢, 3B} dat 5o AFEAREY 5L S
7¥etch AEUAAAL dd AERE JFF o]
ol AA 7% AFAEC] F8 HE ]
Hos, AAFE 1,000 ol 7ol
583%, Y3} A TAdo] 509 o]/4de] 7190l

]

].

4.2 PLS Z2ZEE 0|88 JHdAF

B dApe A7 M4 O3 f94E 1253

7 Haﬂ TZUAXNEEF Q] PLS A2 R
L AM&ElYTh PLS BERE S 71Z09) LISREL,
EQS, AMOS Zo] fzuA 2 P8 = g &

B2k F/3 - (principal component)& 7{8FO.E
g FRIPARGEORAN & 2 SRS
ZrET

& 2.9 (common factor)E 7|¥HO.2 § FF
AR E 2] R 2719 wa 9 AR
o Aol g AFzol Yo H[Fornell
and Cha, 19%4], °1& A% Hupw A4TA <
Zd AHeE F Qe 78S BYEToIH oY

o

3

g PLSY BEAL AT 9 d 5 AEARY
TAE Ateldl B4 FHAIA KD Chin et al,
2003]. ® A7+ A%, ¥EY A7t AdA o

2 &3, IT BSCUl Y AF5s A8z &
5t HYrldne] HFARE dSdide B
ol PLS A2E¥o] & A7 AAHA o
258 o A3 Zgolgtn & & ok ue
A B AZME PLS HEREE o 83ld B
A7 A g HFHTh

<l

4.2.1 £328(Measurement or Outer
Model)2 24 3}

B ATE

m[o

A%F37] $1% PLS B2EE

o
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LABAHE B3 28 7 2 I A

—% 5 d S| A 8249 Cronbach’s alphad] 4 A= EE
o AAFHQ 2AEM Qo] 29FF L F 290] 0625~0.8329 7 ol EAFHAT ¢
o)) 9lojA ulA © 2 Cronbach’s alpha ko] 0.70]/o}o]ok

898 7Y A3 EHAEE A%k 78T AFe] AFA o] BRAFH A HZo] 7jdd HE
A3 A (Varimax)§-& )83t Aol 05 o] Ao HA & 062 HA HEAZ A3}
o] WFES 1HFAT 71% &cHNunnally, 1978]. WA £ a9 2

w2 T & e
A% A 472 0.545 0.825 0.716 0545
FA47E 0.566 0.839 0215 0.744 0.566 0.083
5o B o] E] #&] 0576 0.843 0.288 0.756 0576 0.035
-?:}r:"é A 2H Q2 F3E 0.759 0.863 0058 | 0683 0.759 0.010
zzAERY 0.562 0.837 0372 0.740 0.562 0.097
YA B 0.728 0.889 0.019 0834 0.728 0.011
Apg} | IT/Business SHE4 0.582 0.803 0426 0.632 0.582 0.051
A | AR AREE 0.584 0.807 0.3%9 0.655 0.584 0.066
A AgERSA 0.590 0.809 0.228 0.658 0.590 0.013
Ne% A3 0.619 0.829 0334 0.693 0.619 0.132
uj g7z 0613 0.825 0.229 0.6% 0613 0.012
Bz 0.610 0.838 0.257 0.720 0.610 0.049
24 A A= (Good-of-Fit) 0.39

<E 3> M%7 AmA 24Z

ImagEy | 1
dlolej#a] | 0338 1
u)-g-+e) 0150 | 0.011 1

AL A A 2=

HEE 0397 | 0371 |o020t!| 1
RECTE]

]fal T} 0043 | 0060 | 0295 | 0.166 1

ASFEFSA | 0454 | 0290 | 0343 | 0201 | -0.160 1
A A g 0472 | 0527 | 0306 | 0511 { 0188 | 0.360 1
E219g) 0391 | 0159 | 0391 | 0479 | 0199 | 039 | 0491 1

IT/Business
FEA 0512 | 0398 | 0474 | 0298 | 0052 | 0474 | 0488 | 0452 1
A3 0402 | 0401 | 0398 | 0485 | 0179 | 0373 | 0393 | 0475 0513 1

zzAERT | 0467 | 0367 | 045 | 0526 | 0149 | 0537 | 0567 | 0344 0.563 0.567 1
qYgASe | 0128 | 0259 [-0014( 0002 | 0148 | 0117 | 0.012 | 0.051 0.348 0332 0192839 1
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<E 4> PLS BHBY(Fol20l 240 2NN, THRel &MY
N L Rl O B R R R ”’eiff“gwc,ﬁ%ﬁ?%

V45 0.831 0.181 0.253 0338 | -0.007 | 0326 0375 | 0355 | 0482 0.330 0.465 0.087
V47 |+ 0.802 0.274 0127 0.389 0.022 0.312 0329 | 0221 0.372 0.370 0359 | -0.022
V43 0.766 0271 0.058 0.281 -0.093 1 0.383 0355 | 0.301 0.382 0312 0373 0.154
V4 | 0745 0.255 0.023 0266 | -0122 | 0471 0316 | 0092 | 0329 0.167 0315 0.091
V46 0.720 0.329 0.094 0.254 0.016 0.294 0443 | 0498 | 0402 0.345 0.279 0.183
V36 0.274 0.850 0.205 0.360 0.094 0.188 0508 | 0228 | 0431 0.489 0.337 0330
V32 0184 | 0778 -0.102 | 0393 0.106 0.159 0392 | 0205 | 0208 0.384 0.214 0.201
V37 0113 0.757 | 0087 | 0163 | -0133 | 0177 0309 | -0.018 | 0235 0.128 0.223 0241
V30 0.445 0.633 | -0.08 0.143 0364 | 0384 0338 | -0022 | 0281 0.090 0324 | -0.039
V5 0.120 0.092 0.875 0.272 0.362 0.358 0314 | 0387 | 0478 0.349 0.438 0.036
A 0.095 -0.089 | 0,749 0.055 0.178 0.126 0239 | 0272 | 0307 0.140 0255 | -0.046
\& 0.145 0032 | 0716 0.078 0.075 0.285 0128 | 0223 | 0.281 0.455 0352 | -0.055
V16 0.269 0.292 0.350 0.832 0.204 0.281 0414 | 0498 | 0329 0.398 0.473 0.083
Va0 0.376 0338 | -0.068 0.774 0.036 0.013 0424 | 0399 | 0123 0.282 0315 | -0.038
V19 0.297 0225 0.072 0.678 0101 0.099 0336 | 0134 | 0183 0434 0395 | -0.102
V28 0.001 0.056 0.299 0.088 0.882 | -0087 | 0210 | 0203 | 0176 0335 0.223 0.191
V29 | 0079 | 0169 | 0213 0.207 0860 | -019% | 0115 | 0141 | -0.097 | -0.038 | 0.028 0.062
V1 0.505 0205 0.352 026 | -0153 0.869 0.351 0363 | 0419 0.293 0.489 0.101
V12 0.279 0.242 0.338 0135 | -0.069 | 0791 0202 | 0253 | 0407 0.303 0.484 0.075
V2 0.214 0250 | -0016 | 0068 | 0178 | 0623 0303 | 0295 | 0219 0.277 0.180 0.108
V50 0.406 0.417 0.228 0.368 0.153 0319 0869 | 0249 | 0387 0.319 0.501 -0.063
V49 0.422 0.399 0.301 0.344 0.074 0.328 0767 | 0527 | 0411 0.386 0373 | -0.085
V51 0.236 0473 0.172 0.358 0.238 0.202 0670 | 0313 | 0373 0.198 0.419 0.200
V42 0.331 0230 0.205 0.473 0.074 0.201 0624 | 039 | 0247 0.257 0368 | -0.089
v7 0.264 0.169 0.229 0.326 Q.191 0.237 0412 | 0819 | 0332 0451 0.236 0132
V11 0337 | -0.044 | 039 0.467 0.072 0.322 0420 | 0796 | 0353 0.305 0329 | 0125
V10 0.312 0.284 0.276 0.316 0.223 0.353 0.321 0743 | 0379 0.382 0233 0.151
V15 0.476 0.267 0451 0.269 0.031 0.480 0431 | 0429 | 0.879 0.278 0511 0.331
Vi4 0.388 0.315 0.401 0.295 0.088 0.294 0400 | 0405 | 079 0.587 0.447 0.136
vl 0.285 0371 0.185 0079 | -0014 | 029 0263 | 0144 | 0586 0326 0304 0.369
V24 0.294 0.374 0.301 0335 0.151 0177 0294 | 0269 | 0469 0.813 0.465 0472
V31 0.373 0.279 0.236 0.425 0.070 0344 0292 | 0266 | 0279 0.759 0.584 0.108
V35 0.252 0.242 0.458 0.401 0.149 0413 0343 | 0400 | 0419 0.735 0.430 0.195
V25 0.295 0314 0181 0.293 0171 0.176 0248 | 0513 | 0370 0.699 0.205 0.214
V3 | 0315 0468 0.454 0371 0.211 0417 0465 | 0263 | 0499 0.571 0.786 0.276
V23 0.332 0151 0.308 0319 0.002 0499 0394 | 0068 | 0379 0.221 0766 | -0.028
V27 | 0291 0.228 0.381 0.428 0.342 0.308 0498 | 0384 | 0372 0.505 0.729 0.308
V26 0457 0231 0217 0449 | -0123 | 039% 0337 | 0292 | 0428 0372 0716 | -0.003
V38 0.053 0.319 0104 | -0.009 | 0.250 0.118 -0.013 | -0.013 | 0378 0.358 0.222 0913
V39 0.187 0126 |+ 0076 | 0023 0.041 0.100 0041 | 0151 | 0298 0.282 0.166 0.895
V40 0.080 0.261 0254 | -0.067 | -0016 | 0059 | -0.011 | -0.124 | 0.056 0077 | 0025 | 0742
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FEET 7 Q15 Aol AFHUGL
B & Jo<E 2> Fx).
I o SACdAME 43 2JQE84d 93

A 32" 2 89ES 7122 PLSA A &<
7 Q¥ (Confirmatory factor analysis)&
334t} o]+ PLS Z% X ¥(measurement or
outer model)dl W& AFAHREA MAFEH
(KE 2>~<X 4 ZX). PLS 2HEY L PgAS
(Manifest or measurement variable)¢] A3 =g
o2 o]2¥4(Construct or latent variable)E
Z4she 2¥o|d.

< 2>& PLS ZE2RY AA Y AYEE Ho
F3 e, o] BolA PLS 42X FHR
Fo gigt s AU 24 ] (composite
reliability)2 T2 o] EWF(QQ)ES ¥ 17
skl ALg 24 g9 AAEE ks W
o82M ZFEYEY FZFEF A (convergent val-
idity)& A8t AXE Vehdch 2 g 08
o] idojojol 2F4lF Aol &1 ET}HNunnally,
1978]. & A7olM A3k 2k 8919 =FAH
L BT 0803 BE o] BF FFA A
o2 yegt.

319, Fornell and Larcker[1981]0] w24, Z+
8309 &8 HYFELHAVE: Average Variance
Extracted)®] AlFZo] sF80a & 8217t
9] A#ASFRY A9, PLSEAE Y] Held
J(discriminant validity)e] EA3l= A2 2t
FYT <& 2>9 AVE @2 <& 3>9| 37 4#
AsHED vlas) By, L5 AVEgo] A3
07 Ate RS & F Utk "EpA Puge
HHEIA o] FFE A0 F4HIUD

283 <E 2>9] Communality gt 3523
gk FAFOZAN ZARYY FHFA(Quality)
£ Yehl®, Communalityzh& H4: 0.50]40]0]
of gtk £ 479 43ZAAN = Communality
gol EF 05014028 ZARYPY AP
FEA71L Qo

<¥ 42 PIS ALY AREAM 7 220 ¥

2 29 HARH 228 A% HAAFH
Atk ole 7 8919 AFEFAHH AEeTA

Bedhs AREA AMEHD o] EolMe B
29 AAzke] 058 A3st Jen, 4 &
A alAAgre] waa ARG &
Aoz Yeyth wetA olF A® EF A
SR BAAAe wbAR 2z 29l dist
o] el o] B EAdke A2 UekTh

ot i o o

4.2.2 X2 8(Structural or Inner Model)
o] EMA}

Ao 7Hdel W H#EAFHE PLS T
o AZASF
BAEen, A2AFE F437] A
B2 E 3 (bootstrap) 71 H-& AH-3H4
 BAERYE FEAZTERE EYEFE
o5 Y REE e FAXNE FHsI= W
Yoz PISHER RN 2 A2AF 79
AL grsr) S18 girE o s ARREE ot
[Tenenhaus et al., 2005; Temme et al., 2006]. T2}
A B AFoME o] 7|HE AHE3te 7] &
2718 7349 BAdFEE 53 7174004 10070
o FRo2 F7MA F, og 22 FES 200
Aol RAEY FRoZ FAse WHLE F
AR FA4E AFsALh oo dd FAHY
A AZFAde <8 5594 He bk 2ok
TZ2Y AH 9 FPE ARZ = Stone-Geis-
ser Q” test B4 %<¢ wAASE Redundancy?|
E71 Q) o] ANFE FREYY FAFHFS
24 72289 JFA(Quality)E eI, 2
Zko] kro]ojo} FTHChin, 1998; Tenenhaus et
al.,, 2005]. & AT M Redundancydte] 73-¢-
AN2H e FRHEE Aty BF %9 #s 7t
A Aoz Yelga w2ty F2EYPY 95
HgAdo] EAFe AoE VERTH<E 2> F
Z). o7 A2"eFH#eY A a7t
A Az eFRTd 9FE & Ao 7MY
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PLS Z22¥ 2 0|88 IT =29 BSC A&2¢l2te] clatai &4

<E 5> PLS Tx2He AN

e A €799 3=A% 5
Hla A& BE] - FAE 0.281 1.813*
Hib ANBY - TZAER 0442 4897+
Hic AxdE] — FHHA T -0.059 -0.559
Hid A @e] — dole @z 0.462 4,102%%
Hile ANBE — A 2FHQ F3g 0.223 1.709*
Hif IT J8E#E — 28 0.284 2.068*
Hig IT A& — Z2AEH 0.273 2,830
Hih IT glgael — FYx e 0.161 1.293
Hli IT J5& — slojg#g 0.118 0.856
Hij IT g3 — A2"H 73 -0.180 1514
H2a F27E] — IT/Business HELHY 0.211 1.457
H2b FHAY - ARAAHAUNER 0.257 2.112%*
H2c IZAERT] — [T/Business TFEIA] 0.367 42840
H2d ZEAERE — AGAMUATEE 0332 3.578%+*
H2e e A B2l — IT/Business FHEL4] 0.195 1.951*
Hf FHAA T — AL AREE 0223 -2.558
H2g to]E]#E] — IT/Business W} E4] 0.093 0.687
H2h dolel#e] — ARG H| AuHE L 0.242 2132
H2i A28 ¢ 788 — IT/Business FHEWA -0.093 0574
H2j AR HHE] — AMAMEANEL 0.153 0.739
H3a IT/Business HEU4 — ¥]-&%g] 0.446 4579+
H3b IT/Business HEL4 — HFEREA 0477 5.238%**
H3c IT/Business StEW4] — EA 3] 0333 2.318*
Had AL ATESE — v]§-3e) 0.077 0542
Hae AREAAEI TS > dege g 0.079 0.502
H3f ARRAME2ATET — EX3E] 0374 2,674

1% FATE, % 5% FASE, « 10% FAFEAA 79

3 AmEse RE AZASY} foHolx] ¢
Fohe HF(EE 5> ZFR)A AAHsHYgE
&8k 239 redundancy#to] &2 U
AL Ehgsiga 2 5 gk

T4t PLS AR2EEo 2R Ed g
2l A Hrie 4 74 s 7
ol iz iz A Y WA(FH)EsY R
o2 Hr}stth Cohen[1988]¢] wa, R¥Gke] &
B Axe 4026014), F(0.13~0.26), 3H0.02~

&

!

e
=5

o

013)2 Fistn glok B A7 4849 = §
A2 AF ZE WAHSFAA Righol
% FxEE APl EAshs AoE

Ao 2 PIS ZAERY HAY] A3E(Goodness-
of-Fit)& <X 2>9] BE YAHSe R 37
27 Communality®] B¢ S8 F, ¢]& ot
A AFEE & #oE P HTenenhaus et
al., 2005]. ©] A= A7)E Hi 0.10]430]of
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PLS 22282 0|83t T xZ2 BSC 4320129f ozt

M

AT

DIZHXI & BHE 2% 244 B

ZHIHE 24F

AR &S 23S

D.333%x

‘ 0.229
Sx&el
2= 0.334

1% FOFE, = 5% RAFE, % 10% FAFEAN FIHY.

<33 2> PLS 7+x28e HF 24

of sju}, 1 =)o) Wb 4H036014), F0.25~
0.36), 3H0.1~0.25)2 TE=H<H, & 479 PLS
A2Rge] FA APTE 03%22X 2D
AT 2 AoE YERT

°o]’49] PLS 2R3 HAHQ) 239 A%
T8 EdE 72EYY 7 A5 AF 79
S ZAREIY BT 74 G/ BiE A
A3E gosd ued 2o(<ad >4
<X 5> #IAR)

7Hd 18] A5 vl AR FAA A 4@t
IT Qg dgR ¥ o] 99749 488
o 4¥E Fe ASE YEign dE 9 A4
g 2T JEBeYe BF G 540
&3te FARE S Z2AERY F9HA
e FE AR vEnted, A4#Eds 1 W
A= dolg#Az g AL TR +F
A FFE FE A= YEgn. ofdl G 1)
AT B TR FolA A4 e
< IT JHBYRYEY 29 $74 BHY B
B2 Azaded 9% 4AsUdE &

& & JA
7V 29) A% 29 SRR 438 3
A ZEAHA IT Z2AERL7} AHA AF4
#H9] Aol &3l IT/Business JEVAZ
AHgAL M2 BEE BE o3 IFE F
' Ao Jggth widd AXReFATE
AT g +9 49 HTLIEL AE
A3 B AFaQ F shte] adelA
o2 gL nHs Ao 2 Yyt o
Eo| EA @ vojHBEE A& AU
nE o), Y GAAel= IT/Business HE
HAel #23 9% vXe Ao Uey
ok o8 @ doke &9 4 B 4L
o] ALgAARAY B 4F8dd M= ¥
gz BHPNM £LAHA IT Z2AERL7} BE
sold HigiM 713 F88 8098 & 5 Utk
T3 M 29 AFATAN € F dT A
%9 sue IT 2FoA FHGAAHZ T 4
o 9o T adehes Holth o AP
TEo] 2 U IT ¥A4E FHeE HrHAAE

[ o 2 2L

222 FYFHHAT
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PLS 2282 0[&%H T =3[9 BSC 43227t olat
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