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(Intraclass correlation coefficient, I1CC)
§ 2= R (Composite Reliability, CR)
§ Tio% R &3 >F (Average Variance Extracted, AVE)
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Commentary: Issues and Opinion
on Structural Equation Modeling

1. The population from which the data
sample was obtained.

2. The distribution of the data to
determine the adequacy of the
statistical estimation procedure.

3. The conceptual model to determine the
appropriateness of the statistical models

analyzed.

4. Statistical results to corroborate the

subsequent interpretation and conclusions.
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§ not everything that can be counted counts,
and not everything that counts can be
counted.-—-—-——————————— Albert Einstein
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(intra-class correlation, 1CC)
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Cronbach’s alpha

w S EEH =
JAEA(TRE
B
Cronbach's Cronbach's
Alpha jiB Alpha {& T E 5 {5 8%
901 903 7
RABE&LS
i ‘ TR B MHIFRSAY
TR B ERES R TE Bt RS RY T R7IB B 58 Cronbach's
RET98 RELEE 1HE kil E S Alpha {B
HEA 24 . 6316 11.252 /748 635 283
B 2 24 7293 10.877 /65 530 230
B3 24 G992 11.796 661 457 392
BG4 24.6241 11.368 737 561 334
E=p ) 24.5451 11.381 667 508 391
E=pi 00 24.8684 10.741 688 521 391
BF 7 24.7/068 11.182 716 560 386
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Cronbach’s ¢ f&# it g2 L4 i L 2 iﬁ

subject J1 J2 J3 J4 J5
1.000 | 10.000 9.000 8.000 | 10.000  90.000
2.000 9.000  10.000 7.000 9.000  100.000
3.000 8.000 8.000|  10.000 8.000  80.000
4.000 7.000 7.000 9.000 7.000  70.000
5.000 6.000 5.000 6.000 6.000  50.000
6.000 5.000 6.000 3.000 5000  60.000
7.000 4.000 4.000 4.000 4000  40.000
8.000 3.000 3.000 5.000 3.000  30.000
9.000 2.000 1.000 2.000 2.000  10.000
10.000 1.000 2.000 1.000 1.000  20.000
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J1,J2 & J4,J54p

FHE JHEA
J1 J4 Jh
J1 Pearsen 1HE L J4 Pcarson fHRY 1 064"
BEL (&) FEEL (E) 000
fgs 10 frIE- 10 10
Jz Pearson 1R 964" JE Pearson 1HR 964 1
R () 000 L (W) 000
EE 10 10 1E & 1 10
5 FERELERO0IR ($F) AR . FEELERO 0N ($RE) ) 180T
H] SetEEH = H] SetE&H =
JIEE(TRH JIEE(TRH
AR AR
Cronbach's Cronbach's Cronbach's Cronbach's
Alph T8 A ] # Alph == )
981 981 Z 321) 981 Z
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Cronbach’'s @ SFSS g

MTERMEDIATE

STATISTICS

§ T AR
§ Cronbach's Alpha
- HFHRE060T
A A R 3 O I P
0.8~0.94& @ -
§ ltem-total correlation 0.4 14 §] “,f
§ 0.9017 F % 77 (Nancy etal. p 67)

A very

high alpha (e.g, greater than .90) probably means that the items are repetitious or that you have more items

i the scale than are really necessary for a reliable measure of the concept,

SPSS for Intermediate Statistics Use and Interpretation (2™ Ed.) (2005)
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EFA V.S. CFA

EFA

CFA

#* % ;% (data-driven)

Sk¥# ;% (theory-driven)
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CFAR 73}t enfL A & K
T 454 5 - 2% B (Bollen, 1989)
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F3 CFAHCT] FoEFA L

AF ﬁL

B

LOYALl LOYAL2 LOYAL3 LOYAL4 LOYAL5 LOYAL6
1
Total Variance Explained
Initial Eigenvalues Extraction Sums of Squared Loadings
Component] Total % of Variance |Cumulative % Total % of Variance |Cumulative %
1 4.425 73.751 73.751 4.425 73.751 73.751
2 597 9.947 83.698
3 .396 6.601 90.299
4 239 3.991 94.290
5 193 3.212 97.502
6 150 2.498 100.000

Extraction Method: Principal Component Analysis.
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FECFARC] (B - # 24 47)

i£7-i%; Loyalty CFA
chi-square=.762 degree of freedom=2

Loyalty CFA

chi-square=158.169 degree of freedom=9

norm chi=17.574
gfi=.830 agfi=.603
rmsea=.237

LOYAL1| |LOYAL2 | |LOYAL3| LOYAL4| |[LOYALS

LOYALG

FERER %R TR

norm chi=.381

gfi=.999 agfi=.994

rmsea=.000

LOYAL1 | |LOYAL4

LOYALS

LOYALG
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=\ ssessment of normality (Group ““Mher 1)

Estimation | Mumerical | Bias O

Variable min max skew c.r.  kurtosis C.TI.
¥ Miimization bistery LOYAL6  1.000 7.000 -251 -1.761 399 1.400
% Surdardized estimates LOYALS  1.000 7.000 -.443 -3.106 1304 4.573

LOYAL4  1.000 7.000 -.401 -2.815 772 2.708
v SmasdmlEecamhion T OVAT1 1.000 7.000 -438 -3.072  1.111  3.895
[ Sample moments Multrvariate 17.707 21.948
[ Iaplied moments I Critical mtics for differences

I &llimplied moments (Tesiﬂ for nermality and @
SPSS recommends that you

divide the skewness by its standard error. If the result is less than 2.5 (which is approximately the p = .01
level), then skewness is not significantly different from normal. A problem with this method, aside from
having to use a calculator, is that the standard error depends on the sample size, so with large samples
most variables would be found to be nonnormal. A simpler guideline is that if the skewness is less than
plus or minus one (< +/- 1.0), the variable is at least approximately normal.



V1

. Wld i;I,'E__. L I s | Y
V2 V3 V4
OO O ON =
- Means / homo
1 1 1 1 = Unkncvm

| Farameter Constraints
LOYAL1 LOYAL4 LOYALS LOYALG w1 N

W2

=1 Weizhts | S

Assuming model Default model to be correct:

NFI IFI RFI TLI
LRIl * elta-1 Delta-2 rtho-1 rho2
homo 3 104.191 .00 132 132 156 157

Some parametric statistics This indicates that the assumption of homogeneity nc Robust
: f variances has been violated. Because Levene’s
means tha O variance "
tthe assumption test 1s significant, we know that the variances are
significantly different. Luckily, SPSS uses the
regression approach to calculate ANOVA, so this

N N 1 prublem is less important. 33
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o e B IF
1. SMC#&=>0.5
2. %A th#(factor loading)& =>0.7
3. 2= RB(CR)>0.7
4. AVE>0.5
5. Cronbach’s alpha>0.6
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PAER
(composite reliability; CR)

ERERE#T RIERARRNES » 274
if#mp\ K-—_;v(ff"al }ﬁ@%&ﬁ’rwﬂ?b;}ﬂ
ﬁ%ﬁhp%m—-ﬁbqu;sstJrgjﬁﬁaéhﬁﬁ”ﬂE

( Hair,1997) , Fornell and Larcker
(1981)iz#% & 5 0.612 F -
53 a5

SHEEhE A RR=(ZHFFRLFL)Y/

(ZHFFECFriFL)H(ZERELERA TRE

% %)) (Joreskog and Sgrbom , 1996) -
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1088 8

(Average variance extracted » AVE)

SAVEEF BB RAHLREFNRLfZ
B4 >-FVEGR " RIZTHLRAET 47
5 R BT R o
§ Fornell and Larcker(1981): i H & #
BERA30.5(Fd o env AR PR W
BlEFL) -
hal N
SAVE=Z(FIZ L FE)/(ZF1 & B FE)*
(Z & RIERA AR ERL))
(Joreskog and Sgrbom , 1996)
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5 #46 B HEG AP M Tl 0 - 42020.853
B L) o

FI* bootstrapi* ¥ # & 2 F irjp M 7 #95%
THERR o ELE 1 BT RURR
(Torkzadeh, Koufteros, pflughoeft , 2003) °

SEM# 245 2 Ferdp i Blck 510 0%
rejecti] % 5+ 7 ¥ o R (5 3 B 4)

(Anderson and Gerbing,1988, Bogozzi et al., 1991) -°
AVE > & BH& PAVER + M6 4 B 14
Fc e 3 (Fornell and Larcker, 1981) ©

ECVI » AICH Hhfeif i (35 3 %)
(Kline, 2005, p151)
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. 0,39

172 51744 [ 175 [€176(E |47 [ThAH1 [ThAH2 [FhAH4 [FRAE5 (A6
1

0.63 1

054 | 0.55 1

06 | 057 | 048 | 1

061 | 064 | 046 | 065 | 1

047 | 047 | 042 | 046 | 04 1

053 | 048 | 0.44 | 043 | 0.44 | 0.63 1

053 | 047 | 046 | 053 | 05 | 056 | 0.58 1

051 | 056 | 053 [ 051 | 051 | 059 | 0.53 | 0.58 1

055 | 047 | 046 | 045 | 049 | 054 | 045 | 0.52 | 0.58 1
0.4 04 | 038 | 037|039 | 037 | 037 | 032 | 041 | 043
038 | 038 | 0.37 | 032|038 | 033 | 039 { 033 | 0.33 | 04
0.43 036 | 04 | 035 | 034 | 037 | 0.34 | 0.29 | 0.34
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s ¥ % ¥ (33L& ,bootstrap).z

X

Snalysisbropeties. =

Estiration | Mueerical | Biss | Outpnt

Iv Fegom hootstrap

v Percentile confidence intervals

— Has-comected contldence
Y intervals

I Bootstap ADF

Iv Bootstrap ML

I" Bootstap GLS

I Beotstrap SLE

™ Bootstmp LS

Beotstrap | Permutations | Random # | Tite

Murnber of bootstap
sarnples

B confidence level

B confidence level

Monte Larlo [parametis
bootstrap)

-

Keport detalls of each bootstrap

r~ samnple

" Bellen-Stine bootstap

T Bootfactor

FER DG SRR

Scanning satisfaction data - Estimates
ﬁ@hﬁf 5. Scalars
Tecation & Eeeression Welghts:
Miniraom vas achieved Standardized Regressi
viting cutpt - :
Chi-square = 103.9, df = 62 COVAIANCES.
oot trap Correlations:
Sarnple 250 Warlances:
Pﬁ@ﬁﬁmmmw 5 Modification Indices
BC confidence intervals Miniraization History
snrnroary of Bootstap [ew:

+- Bootstrap Distribotions
4 Wodel Fit
Exerntion Time




Bootstrapf:

& Sl

- Regession Welghts:
wandardized Besession Welgh
- Covariances
- Conrlatons:

Vit

# Modification Indices

- Minimization History !

~ Summary of Bootstrap evstions
E!ﬂ--Emﬂt'ap Dstrbutions

L. LI |

Estimates/Bootstrap

L EE

Covariances: (Group number 1 - Default model)

Parameter  Estimate Lower Upper P
Fl <--> F2 847 773 901 010
Fl <--> F3 680 566 808 .008
F2 <--> F} 665 533 779 008

Correlations: (Group number 1 - Default model)

Parameter  Estimate Low
F1 <--> F2 847
F1 <--> F3 680
F2 <--> F3 665




SEM 4 it 2

tis
o) Conriances TEem. W .
T ool Medel Naroe N=3 EWE
WL <3 T s '
o | ¥ &
- Intercepts Barameter Constraints
Means ool 3=1 [[[H]] M
B Unknown (roup nuroker 1
Warlances
Welghts
}E{ Dﬂaﬂt rode]
Nested Model Comparisons
Assuming model Defaunlt model to be correct:
NFI IF1 RFI TLI
== Model”DF CMIN P SNoja1 Delta2 rtho-1 tho?
disc13 1 66.660 .00 038 039 046 .048
JJ 13 -
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ECVI » AICH Hh e if 2
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Model
fit

Full model

3 factors

Reduced
Factor 12

Reduced
Factor 13

Reduced
Factor 23

AlC

161.91

232.36

225.26

227.24

ECVI

0.611

0.877

0.850

0.858

S E T
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Chi square = 103.905

df = 62 norm-chi=1.676
@ p=.001 72
agfi=.919 gfi=.945
rmsea=.051

Chi square = 103.905
df = 62 norm-chi=1.676
p=.001
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s ¥t @3 (Browne, 2006)
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s “RIEF FHRT R TLERE 0 RT ARG R
/ »/ 217 \_l_
Sk - fERIE -

§ AR LB EHWEL F P 3R - 4k v (validity
generalization) &ut 4 » =% —‘,!{ d 2 k¥Eit+E
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Diamantoulos and Siguaw (2000) p:130
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¥ 4 Ciroup Mame | File | Vardable | Valoe | M |
T trroup nurober 1 satisfaction datasay  groups 0O 1290266
mm] [I (romp numnber 2 satistaction datasay  moups 1 13706

= _ A
Ly, I]'ﬂJIl'lh:fl' 2

20 Defanlt rnedgl

File Mame ‘ Weddng File Help
View Data | Crrouping Vardahble Crronp Valoe
Multiple-Crronp Analysis Nl
Cancel
Fammeter subsets Models
1 2 3 d 4 & ¥ 4
Measwementweighs v (W (b ([ ([ ([ ([ | [
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Nested Model Comparisons

1
1
1
: Assuming model Unconstrained to be correct:
:
1

NFI
Model DF CMIN P Delta-1
Measurement weights 10 7.079 .718 004
- e Structural covariances 16 12.343 720 007
LR TIUTELCEL - Measurement residuals 29 29.827 423  .016
O E- Uneoonstained Assuming model Measurement weights to be correct:
CVE: Messuremnent welshts —
O E: Stachoral covarlances Model DF CMIN P .
D E: Meaznmement esiduals -
BSOSV o covariances. 6 5,265 510003
Measurement residuals 19 22.748 .249 012
Unstandardized estimates
Etﬂﬂlﬂjﬂlﬂiﬂfﬂ. E:Ei'l'jIl.'J.El.'lf'Ei Assuming model Structural covariances to be correct:
NFI
Model DF CMIN P Delta-1
Measurement residuals 13 17.483 .178 009
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