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Structural equation modeling, SEM

HEER  BREENBERECHEFRENMRES - HEMRTEANE BEBER

&
BEET  ATHRARE -

e A EINER - BB A EBE I (structural equation modeling, SEM) N 18 /B H & FE &)
mEDNT - HREREB O - HEEEEIE D (covariance structure analysis) ~ FEE45
BiE - HEBREH LB 1E T (covariance structure modeling) ~ 7B 1E & (% (latent variable
analysis) * /&£ £ J5 451 18 = (latent variable structural modeling) * AR M 45 18 B8 A A2 T (linear

A 27

structural relations model) * & 55 14 & Z 73 17 (confirmatory factor analysis, CFA) ©

451875 72 0B = (structural equation modeling, SEM) 2 AR 2 MERBEEHE A

7% - TN LUETT IR 59 17 (path analysis, PA) ~ REDHT « BESTAERE D -
mELDEARAENRKEESHEH ZEANEGR  BREMEZBLERREDT

A %

(exploratory analysis)¥8 % 5255 14 73 4T (confirmatory analysis) I E -
SEM = CFA + PA

LISREL #&3,0] 7 ARl £/ I (measurement model) ] 45 #8575 72 I (structural equation
model) R TV MTEIR T

I =1 70 (measurement model) : RETZEERFRBENIRERREEES ;

It - SJURGRERR S 2 EEMUE - MEIRGILE T S IR RS T8 VB -

#1815 I (structural model) ~ #5877 12 T8 T (structural equation model) : RUE £ &

FEABHREIVEL - R EBEESHABUSHAREH ZAERE - €OR
REA% - BRBRERBEREN -
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Measurement model (CFA)

Item 4 Item 1
Item 5 Variable 2 Variable 1 Item 2
Item 6 Item 3

Structural model

#E1B 1R I (structural mode) IFF5E ~ HIZEI R E R

LISREL
RO | FBfE | B | #HE ERE =3
n eta Mx1 NEAZBEZH - BT AN E L B (atent NE
endogenous y)
¢ Xi Nx1 Ak %;f BE - BIEINEE ] (latent exogenous NK
X
¢ Zeta  |IMx1 TROBERE) BENEEHAIZRZEIR (error PS

of latent y)

ARBEZEHENEGEIEMRE, MEBERNEEH
s BE |Beta |Mxm BE

2 BRI AB B8 % El(coefficient of #; and 7)

SNABHEE BB R BUER  BERNEE R

G
ry [6a |57 IMxn BAEIME 2 Y P AR A B coefficient|]  OA
ofnlandé)
® PH |Phi |[Nxn |BEINESE ZREOILEE4EME PH

Y PS |Psi |Mxm BEANEZSBNREIRZ BRI S EIEMRE PS

EEHRER
n=Ppn+yE+_
g
E(m) =0
E@) =0
E©) =0
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Measurement model

LISREL
F50% | XBPE 578 HE S s53

y pxl  nEREE

X qx1 e BAIFERE

& Epsilon px1 |y HIEFRE

S Delta qxl  |[x BIEFRE

Ay |LY |Lambday p*m |EBLE y 2 WEE

Ax  |[LX |Lambda x Qxn  |3EBE x B EHGBRE

©®:. |TE |Theta-epsilon [pxp |¢ 3L&E4EE

®s |TD |Theta-delta |qxq |& & E4EfE

BEDFTERR
RS ERERAREFRUMEFESREZIENIER - —RoIBEBRE—BEEEH -
O PITE R ER I 8 (observed variables) ~ #1HI18 B 3%, indicators * (R R EH S
REZH(EE)MER - IS5 N E B INAER 22 % 2 (exogenous observed
variables) ¥, 18 17 #7 22 & & (independent observed variables) - —A%fE A X SR
Y EEREBHEBRERGERMELS  WEEESANHEANRERERH
(endogenous observed variables) 3k, 11k 38 #i 22 %% 2] (dependent observed variables) -

ERYZ8RRZ -

BEEdEE

BB EF ERARREIEREE - —RIER MUZERIE  XJUERETES

£{(latent variables) * &% /,EJ £ % ZJ(unmeasured variables) T%E(constructs) B
§F E b 18] 5B A BB A SRERBRAEE  HMAETEZE (latent
independent variable) 3% 92 7E 2 £l (exogenous latent variables) + 85 £ FIE(Xi)
FRET ; EBRRARE - HHEEMREE](latent dependent variables) sk A [E &
£ % 2/ (endogenous latent variable) - % @ FAn(eta) /o7

\i/ \

w1 75 72 2% i 8 B 2 Bl 25 2 IRV EE [ 5T EE - R e — BRI 8l (causal variable)ER
""""" 4% (effect variables) A7 MIMERA A -
& 75 72 2k i 8 B 2 Bl 25 2 IR € m AT - ARMEZH 2 BEREAIFERMARE %

R
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FRBERASEFENERSFIRfERARNERIER - ARICENIEERAISERE
(measure residual) Bk &2 2152 2 (variable residual) °

| =e
EMmEEEIE ZENE@ETE - ARMERE ZBEBHE 4 (covariance) F1E °
-1
e

# F PRELIS BUS i BI Z IR ERE D mRE -

'PRELIS SYNTAX

DA NI=9 NO=363

LANUI NU2 NU3 NU4 NU5 NU6 NU7 NU8 NU9

RA FI=DEMO.LSS8

CO NUI NU2 NU3

OR NU4 NU5 NU6 NU7 NU8 NU9

OU MA=PM SM=DEMOCM.PML SA=DEMOCAM.ACP PA

32.1 AMOS BR{EDER

1.FARY Amos Graphics #23{ - 13} Unnamed project: Group number 1: Input f3& -

2.7F Unnamed project SRE & - MALZA/NREHETR  SHRMOTHIERZE - 1B
2 (Diagram— Draw Observed, F3){, 7=} 22 & 2{(Observed variables) ; #5E/fiZ(Diagram
—Draw Unobserved, F4)ﬁi’§5f§ﬁ?¥%§ﬂ(Unobserved variables) ; BIFFHARBIEEE
(Latent variables) * 3B EE & - ZBFEEHIRAEINE  HERIGEEER -
AMAEN G EEZEEER - iR el BB EAUE - DIEHIEiZ i
BB AR AR/NEAIE - 74 R/VRE O E 55k (Diagram— Draw Path, F4)FREEE
(Path) - #5755 (Diagram—Draw Covariance, F5)f{ 3% 4 (Covariance) °

3. BhE I 12 B R 25 Select data file(s)| (Ctrl+D) 3% 8 - BIE H 3R Data Files {5 - ZhiE
Data Files {2 & ~ 7589 File Name 1% - Bl HIRFRURE - TILIBIRY SPSS(*.sav) Al
Excel(*.xIs)WEBEZE -

4.BH%E [List variables in data sef] (CtrH+Shift+D)#% 8 - BI& I8 Variables in Dataset /)\&
B - #4%E Variables in Dataset /\RE PR HEZTE - B BRENZPEREE P
ERFERAEAE - 10t - K ——RAIRRNEEETE - BEEIETEES -
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5.24388 |Analysis Properties| (Ctrl+A)3%$8 - BI & H 38 Analysis Properties R & - 43 Output
RAZE P Y[ JStandardized estimates #EIH -
6.24%¢ |Calculate estimate| (FO)IZERENTTAHRES BT E - AINAS - EHIR OK: Default
model ] Finished X F °

22 EEAEANERNEANEESH
#ZID 1L 5T (offending estimate) : FEABENSOERIN P - BBAFRT D TESHLETERE
BHo R ESNEE - BETERIVES2ERESCEENE - & B EED
EEER  MWARSHMEEARAEBILEETHIEREE - {IE Hair F(1998) EHE 38 4E
REILIEETA -
RES RGN BRE  HEZBEEKE-
REERE . ABEREELD 1 - — %1 0.95 BPFIEIRAE -
1= £ 7R (standard error) : AEEBARAK - EEBERNIZERC])  BRBREZEAH
#R t£ (collinear, collinearity or multicollinear) BB E4 - NRTBHEH  EEEBAE
SR  SEREREN - LCHREASIERR  BHER)WERA_E
—HATNEIE -
Construct loading: B8 1
Measurement error for indicators: A~ EEE2EE

Hgt2ins =l

= VIF; = 1—_1RZ >10 - KFRFE  EFEHSIBENEGT)EGUSIE - Hohy
J

BRHEERR /=1, ...k R} RBBEE /(R A/RER)HEMRFREEZE

BB E(tolerance) = (1 — R?) - BENR 0~1 ZE - HPEELHHERN )
=1,...,k FEEBZEFNETREHEARDE  BRERAARE  HEMEERD

k .
= VIF TEVF = 2070 - | pEeIE Y MAARE BN

! Hair, J. F., Anderson, R. E., Tatham, R. L., & Black, W. C. (1998). Multivariate data analysis (5th ed.). London:
Prentice Hall International.
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RO E

REMEEHWX ~ Xo X5 .. X))~ IKER Y FIRREIR o ZER BTG RET

HAEERELD - ZTERE _C(multlple regression model) 3}, — P& 8 30 EF AR AR
TV (first-order multiple linear regression model) °

= Bo + Prxxri + Paxxai + Paxxsi+ .. F P e R i=1,...,n

Hepy= ﬁkﬁﬁﬂ YR B ERNEREAE
= BLEBEZH X E i BEHEAE

Bo= EEEFRIVAIZ &l (parameter) - &, EB (intercept) ° 18 0] 55 &8 [E]-co~+o00

Bi,..., pr= FBEEFIEXNSE - R % E(partial regression coefficient)3},
70 7 1% Bl (regression coefficient) ° £{E 0] SE 5 [E]-co~+o00 °
= 5 i EERENMBEHEE - BIRE R A= (random error) » 5 epsilon °
LEERZIE (error term) BIRTE X A Y R M R R L A EBOIKER v &
Z - OREM - BEM -
n= BREHHE
k= BERHEEE) - k>0 [EEH

METE VIR BE FTESE(AEZRRBERSREE . M THWEEH
BRATBEZENAR  ETERBAEGRENGS -

EEEHER =1 B VR BE EEFEAEAS

X1 = 0o + XX + 03%Xx3i + ... o+ & HEFi=1,.

Hbxu= FhEEBEZHXE 1IEIEE/EJ1E

oo = RIEFHEIUAE Bl (parameter) - £ FE (intercept) - #1118 O] BEEB & -co~+o0 -

02,..., = BREFHEXNNSE - ®IEEF %2 (partial regression coefficient)sX,

Emf%%l(regressmn coefficient) » E{E O] BE&B E-co~+o0 -

= B EERERERER - B RZ (random error) - 58

- 38 H epsilon®
IR ZEE (error term) BRTE Xo ~ X5~ ... Xi M1 Xy SRR & E AR E

IR Y B EM - KB - B8 f’it
n=ERAEMEEE
k= BE2HHE(EE) k>0 EEH
A EMERSEAEENEHBEACEHHR. BE - BIoES L ViF-, =
2E -

1R2

/\

SEEHAERE =2 MABVIF,8E EERAEIAS

X2i =00+ o Xx1i +o3Xxzi+ .. ot HPi=1, ...
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=M ]
HE -

1R2

B HIENES LEREHE

SBEERRT =3 NFTE VIF-; 8 - HE

1R2

3=
Lt
HiE -

oo t o Xx1;i + a2Xx2i + a4Xxai t ...

BBIR., H1E - B EEE L VIF-, =

BER T EINA

+opxxte - BEFi=1,...,n

S RENESLERBACGERBE - BIoB8 0 VIF-; =

g6 33.1 MAVESHERS 10 257  BEZEXHENEHHEENAIER v  BHASHAE

Mx B HREEEE oM FHOEHRERABREERER IR TR - FitEL
HEMEERS RN EHE GBI R EAEHEEE -

SEMIIEERAE x| ASHE x EETEE EEWEH y,
1 150 140 150 156
2 160 150 140 180
3 179 165 125 190
4 160 150 137 170
5 190 185 120 198
6 210 190 99 250
7 178 182 119 189
8 160 150 145 168
9 180 170 124 191
10 275 240 96 280
AR . METEEEESEINY; =290.3527 +1.2561 x x1;— 0.9909 x x2; — 1.2261 X x3;
waenl HEM| ASH | EEE EER| N _ _
= E Vo (9 —-V |G- yi—-F |- I
l 7K x1; K X2 By | BE Vi
1 150 | 140 150 156 | 156.111| -41.089| 1688.266| -41.200| 1697.440
2 160 | 150 140 180 | 171.024] -26.176] 685.196| -17.200] 295.840
3 179 | 165 125 190 | 198.416] 1.216 1.480] -7.200] 51.840
4 160 | 150 137 170 | 174.702| -22.498| 506.156| -27.200] 739.840
5 190 | 185 120 198 | 198.545] 1.345 1.808]  0.800 0.640
6 | 210 | 190 99 | 250 | 244.459| 47.259| 2233.459| 52.800| 2787.840
7 178 | 182 119 189 | 187.671] -9.529| 90.803| -8.200 67.240
8 160 | 150 145 168 | 164.893| -32.307| 1043.731| -29.200| 852.640
9 180 | 170 124 191 | 195.944| -1.256 1.578 -6.200]  38.440
10 | 275 | 240 96 | 280 | 280.234| 83.034| 6894.684| 82.800| 6855.840
BEf| 1842 | 1722 1255 | 1972 |1972.000| 0.000[{13147.161| 0.000/13387.600
FigE| 1842 1722 | 1255 197.2
SSR = Y. (9; —y)? =13147.161 SST= Y™ ,(y; — ¥)? =13387.600
2_ SSR _ 13147.161 _
~ R "~ SST  13387.600 0.9820
RZ = R? =1-(1-R)x = =1—(1-0.9820) x ——— =1-(0.0180) x = =0.9731
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ZE  BHATEGRE R = 0.9820 FIFAEFTEZERS = 0.9731

BHEH RS ZHEGRR
MERRx; ASHAxy EEEEx EERERH

ME A x1; 1.0000

NS xa 0.9757 1.0000

EETEE x -0.8867 -0.9169 1.0000

EEWEH ) 0.9636 0.9339 -0.9389 1.0000

ZRERGRENDNER - HERR xu MASBHA o MEBEZHLE - HEREE
FES  LWEIEMEBZH BRI MEREE -

HEBESHEEMA x, ETHEEDNT - EEBHRR /=1 KETE VIF- BUE -
HEHHREINR

X1 =00 + opXxo +azxxy e 0 HPi=1,..,n
ETEEER SRR, =-46.6551 + 1.2684 x x2; + 0.0991 X x3;
o HEM ASH EBE|EEWR| £ — | Ry — _ _
. - X1i — = \2 X1i— Xq |[(x1:— %q)
l KRxii | A x 18 x3 %§Qyi *1 X)

150 140 150 156 | 145.786| -38.414| 1475.649| -34.200| 1169.640

160 150 140 180 | 157.479| -26.721| 714.028| -24.200] 585.640

179 165 125 190 | 175.018] -9.182 84.309] -5.200] 27.040

160 150 137 170 | 157.181| -27.019] 730.006| -24.200] 585.640

190 185 120 198 | 199.890| 15.690, 246.187| 5.800] 33.640

210 190 99 250 | 204.151] 19.951] 398.046] 25.800] 665.640

178 182 119 189 195.986] 11.786| 138.911] -6.200] 38.440

160 150 145 168 157.974| -26.226] 687.791| -24.200] 585.640

180 170 124 191 181.261| -2.939 8.638| -4.200 17.640

—_
S|IO |0 I[N N |W|N| —

275 240 96 280 | 267.273] 83.073| 6901.198] 90.800] 8244.640

a5t 1842 | 1722 1255 | 1972 |1842.000f 0.000/11384.762| 0.000|11953.600

g 184.2| 172.2 125.5| 197.2

SSR= Y™ (&, — ;)% = 11384.762 SST= Y™, (xy; — %) = 11953.600

5 SSR _ 11384.762 _

= 2% = 250702 9524
_ _ SST 11953.600
RZ = R? =1-(1-R)x D= =1-(1-0.9524) x ——— =1-(0.0476) x = =0.9388
VIFj-) = —s— = —— —21.0141
1—R7% 1-0.9524

j=1

HEBEEHASHAE o ETHEESNT - EEEHHER =2 M8 VIF-, 8E -
HEFHERAR
X2i = o T arXxi; +ozxxzi e HPi=1,...,n

LETEREHAERL,; =108.3199 +0.6128 x x1; - 0.3905 X x3;
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eea HEN| ASK | EECE | EER I 2. _
E$£ - Xy xz_‘ (x_mz X2i — Xg |(X2i — fz)z
l Roxii | A x 1B x3i %gﬂyi 2 X2)
1 | 150 | 140 150 | 156 | 141.675| -30.525| 931.755| -32.200| 1036.840
2 | 160 | 150 140 | 180 | 151.708] -20.492] 419.918] -22.200] 492.840
3 | 179 | 165 125 | 190 | 169.209] -2.991 8.949 -7.200 51.840
4 | 160 | 150 137 | 170 | 152.879] -19.321] 373.283| -22.200] 492.840
5 | 190 | 185 120 | 198 | 177.902] 5.702] 32.511] 12.800] 163.840
6 | 210 | 190 99 | 250 | 198.358] 26.158] 684.233] 17.800] 316.840
7 | 178 | 182 119 | 189 [ 170.938] -1.262]  1.592] 9.800] 96.040
8 | 160 | 150 145 | 168 | 149.756| -22.444| 503.741| -22.200] 492.840
9 | 180 | 170 124 | 191 | 170212] -1.988]  3.953] -2.200  4.840
10 | 275 | 240 96 | 280 | 239.363] 67.163| 4510.832] 67.800] 4596.840
&t 1842 | 1722 | 1255 | 1972 [1722.000] 0.000| 7470.767| 0.000| 7745.600
Eig{g| 184.2] 1722 | 125.5] 197.2
SSR = Y. (R, — X,)% =7470.767 SST= Y™ (xy — %)% = 7745.600
2 ﬂ _ 7470.767 _
R°= S5t = 77ase0 ~ 0069
RZ = R? =1-(1-RY)x = =1—(1-0.9645) x ——= =1-(0.0355) x = =0.9544
VIF,:z— = —28.1829
: 1-Ri_,  1-0.9645
HEEEHERTE o ETHEEDNT  EEERRET =3 SGTE VIF- 818
HpEHEAR
Xzi=o0+ orXx; tooxxu+e - BEfi=1,...,n

HEHEREAERR,;; =225.2823 +0.0818 x x1; - 0.6669 X x2;

wanr BN ASH | EEE | EER s s
2'%5 = X3; - (x—3l2 X3 — ¥ |(v3i— X3)°
i Ao | RNxy | B | EE X3 X3)
1 150 | 140 150 | 156 | 144.178| 18.678| 348.884| 24.500| 600.250
2 | 160 | 150 140 | 180 | 138.327| 12.827| 164.529| 14.500] 210.250
3 179 | 165 125 | 190 | 129.877| 4377 19.156] -0.500 0.250
4 | 160 | 150 137 | 170 | 138.327| 12.827| 164.529] 11.500] 132.250
5 190 | 185 120 | 198 | 117.437| -8.063] 65.004 -5.500] 30.250
6 | 210 | 190 99 | 250 | 115.739] -9.761] 95.286| -26.500] 702.250
7 1178 | 182 119 | 189 | 118.457] -7.043] 49.606] -6.500] 42.250
8 | 160 | 150 145 | 168 | 138.327| 12.827| 164.529| 19.500] 380.250
9 | 180 | 170 124 | 191 | 126.624] 1.124 1.263] -1.500 2.250
10 | 275 | 240 96 | 280 | 87.708| -37.792| 1428.264| -29.500] 870.250
2=t 1842 | 1722 | 1255 | 1972 |1255.000] 0.000| 2501.048| 0.000| 2970.500
g 184.2| 1722 | 125.5| 197.2
SSR= Y7, (%5 — %3)% =2501.048 SST= Y7, (x5; — %3)% =2970.500
> _ SSR _ 2501.048 _
~ T SST  2970.500 0.8420
RZ = R? =1-(1-R)x == =1-(1-0.8420) x ——— =1-(0.1580) x 2 =0.7968
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VIFi-3= —— = ——— =6.3276

1-Rf.;  1-0.8420

k
Yj=1VIFj 21.0141+28.1829+6.3276 55.5246

VIF F9EVIF = — = - = =— = 18.5082
Coefficients
Unstandardized |Standardized . . .
Coefficients Coefficients ¢ Sig Collinearity Statistics
B Std. Beta Tolerance VIF
Error
(Constant) 290.353| 67.318 4.313| 0.005

HEBHE x1; 1.256| 0.265  1.187 4,732 0.003 0.048 21.014
ASBRA x| -0.991] 0.382] -0.754 -2.595| 0.041 0.035] 28.183
EETETE x| -1.226 0.292] -0.578 -4.197| 0.006 0.158 6.328
Dependent Variable: E&REE v,

ETEEERAE);, =290.3527 +1.2561 x x1;— 0.9909 x x2;— 1.2261 X x3;
AETREERIEEEAERY, =9.3633 +1.0197 x x1; - FITEHEIR?=0.9285
AETREEREEBEAERY, =-14.2172+ 1.2277 x x2 - FIEHRE R>=0.8721
ETEERMEEERFERY, =447.3550 - 1.9933 x x3; - FIEZHEIR?>=0.8816

MERAR x; MABEA o MEBZHSENHRNY  SRRAEGLTEERLEE
BAHRERLD  RIXRHMEEE EEFTELEELERNT  ASHEA o ZREEBS8E -
FEREAZINEEARNE - i B2 BNHER BB ETRER - &5
EAEEIR  BUEBREENSHAUNEEE -

K Z= & fe £ (Factor loading) : TERETEHA - FESHHEREZZBNERBREE
Ro~12[ -

32.2.1 #BEIEACIE1Z (absolute fit measure index)
O DIRREAH SR e R I L S R Y b e ERILLAI - BN BRI R? -

32.2.1.1 Likelihood ratio * 1 E EE &K 5 & 5818 Chi-square index

HEGEEAREN 2 (FH) AT BN EMERL(Badness of fit measure){I51Z - £
BHENBBEEZN & 2 (FHhBEERESR  RERES EREERGETEERN
BRAR - EEBAHRENIND HEBERES NHERENZER - W A A(FH)BE
BVWARAEE - —MBTE F (FA)BENEE p BEAR0.10 - ZE&BEAEANENS

PESORIER -
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32.2.1.2 Non-centrality parameter (NCP)FFEE 2 E]
RREREIKNE 2 (FH)BREENTE - MR L NCP
NCP = > —df
df REHE -
NCP HHWEZHERBEERRNBEHE FARENTERE  BERENFAHE ¥ B2K
BIRAXNGFEES  HHEHARTAS -

32.2.1.3 Scaled non-centrality parameter (SNCP)RE {EIFE T ML &
BB MR ERRIRNE 2 (FH)REENTE - MEEZRREL SNCP
SNCp= X4
Hop: i BREHE ; n BIEARE -
NCP #1 SNCP EZ2FEH/MESHEE - MEEZEEEA IR EN B ER B
B RECEEBEAREIE TS ERIEmERES -

32.2.1.4 Goodness of fit index (GFI)iE [ E 512
CFIEENR0HE 1 ZE  BERARTENBERY - —MERELLEENEBSA
SER 090 BHE -

32.2.1.5 Adjusted goodness of fit index (AGF):iZEZEAEEZ - AREBHATHEH
A A BEREMEZEEZ X IRFE GFI - AGFI —#LIEREER 0.90 HEUE -
RHATEESNIEEENNESE - AGFI WEEAZEA GFI WEIE -

32.2.1.6 Root mean square residual (RMR)1IFFIREER « BEF HFFIEOF¥HIR

RMR 2— @19 EHEE - B/ RMR XEIREMNFE BT R DIRE
BIREEC M - EMAR NN AEBENEEREER - o] IAIA RMR ETEEE - RMR 2
BER/NE  RAZENAEEHRE -

32.2.1.7 Standardized root mean square residual (SRMR)3), Standardized RMR fZ2#({E1975
RizE
58 RMR AR BHZER B ERNNBER S - A RARBEEREEL AT
A% %% SRMR 151Z - SRMR EE/TAR 0 B2 1 [ - BEAEN 0 BN @i A - —
AR e E LLEEMN A/ NRELER 0.05 BE -

32.2.1.8 Root mean square error of approximation (RMSEA)(TLIFRZEDHR ~ F9F 5
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=FHR

RMSEA &/ 0.05 - RRIERER UM ES - IHERESTR "RFBER.; &
RMSEA 81874 0.00 5 - 51743 " So=WHEC 1 ; 7710 0.05 2 0.08 2@ - 515 " HBBEAC .-
PSR, 5 T AEEEAC L ; 0.08 B 0.10 ZfE - 514 T PEEAC L ; RMSEA KRR 0.10
R BIZRR T AR, -

32.2.1.9 Expected cross-validation index (ECVI)HiZZ BN EIE51E

B A ECVI R 1R I E1ZME (Cross validation) - ¥118EAM &R - B|LIRIEAK
ERZE  EIEZAERNFD - EZNENEERS - EmEIRENERRIARRN
BA - BRIEREIVERERAMAS - 8 ECVI T2 EAIEm RV BB (D1 E
ENER AR —RERHENEE -

ECVI —f&BRAREEB AR ETI - WEREBH AR ERIRER T ol &R =
— i LUBE M ROLEEOE - ECVI HIERVEE - HELAUE -

32.2.2 HEEACIEE  IBE(ECR)EEIEZ ek bR AL B I
MRAERPEEEARAEAELERNENEE - RTEREREBEII(ER)
A -
32.2.2.1 Normed fit index (NFD)FREEACIEIE - RE(EESEIEE
— R ELLEENBER)BBNER 090 BE -

32.2.2.2 Non normed fit index (NNFI)JE#R €5 B AC 512

N #& Tucker-Lewis index (TLI)E2 p, 3512 - The Bentler-Bonett non-normed fit index £{
BREARYNAR0E 1 B - FBAENESEK - BEESBON 1 - —RRELEE
WZABEEEFER 0.90 BE -

32.2.2.3 Comparative fit index (CFI)EEEXFEACIEIE - LERBE S E 1512
CFIEENTR0HE 1 ZE  BERARTENBRAY - —RRELLEENEBS
HER 090 R/E -

32.2.2.4 Incremental fit index (IF)IZEBACIEE « BB S EIEE
NEMAMEZ-TFISENR0HE 1 28 HEAARTMENBERAYT - —MEREL
HEVWAEBBNER 0.90 BE -

¢

32.2.2.5 Relative fit index (RFD)AB¥}iEACISIE - HHHESEIERZE
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RFIEFENTR0E 1 7  BEAARNE BRAY - — KRR EIEENEBE
ER 090 A2E °

32.2.3 BGERCIE IR S S AL B iE 1R

HRIMEBERZERBREM  THEE—MHERAER S AU ERDUEEIEER
RAUE -
32.2.3.1 Parsimonious normed fit index (PNFT) 8 X #7 £ @ AC I51E

PNFI & NFI B2 1E - PNFI EERZANHER 0.50 BE -

St A

32.2.3.2 Parsimonious goodness of fit index (PGFI) &3 B @ ALi51E
PGFI 2 GFI SR ML EEBRIIEE - PGFI EENR 0 8 1 2 - EEAKER
BNAGY - —MBREMEEVHEBENZR 0.50 BEH - AOUEZIEL -

32.2.3.3 Akaike information criterion (AIC) Akaike | B 1R £ I51E
AIC BlERESR 0 - RONEVEERNE B - iRl AIC BEFLLEMEL

BUFTIET AIC ZEE/)\ARE -
AIC = 2 — 2xdf

32.2.3.4 Hoelter’s Critical N (CN)2{1&
CN B ERARITENR 200 BE - B30 -

32.2.3.5 Normed chi-square
Normed chi-square ZERE/TH 1.00 £/ 300 ZER/E - &4 -

32.2.4 FREBEMCIEZ

FREMBRALERAERC ISR - BUERV\AE - )RBMRENERTE -
AIC

32.3 Lisrel 212 E
SEM #&tEAEEINE LISREL B2 - BHA 3 BREUMMTAIN - 25I% Path
Diagram(E51€[&) + SIMPLIS Syntax(SIMPLIS 7&;%)#1 LISREL Syntax(LISREL 7&)%) °
Path Diagram(F&1E &) : £ LISREL ERES P HIRIUFTHY Path Diagram & - 5 & Data
B 28 SHEREHNEETEE) - 8% Path Diagram(B8 B E 1§ Path
Diagram(# € &) # 5 SIMPLIS 2 LISREL #8’% - BITI#14T SEM 247 -
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ﬁMmmmeMM%mmﬁ)EmeLM%$ FARLHTEY SIMPLIS Project 13
B REEE - A SIMPLIS 8% - BITJ #1477 SEM 24T -
mem&mu@mmmmﬁ)ﬁmmmm%%$ FARLHTEY LISREL Project 125
IKIBFAEER . 8 A LISREL :85% - BITJ#11T SEM 247 -

[RIGERIHF A dat 123

B L EBEIEZE Excel FEFEFIER - A SPSS #ASRERY - 7£ SPSS Data Editor {3 & &
BERBEFE - 58 . FnER  BEERA T FROREEFERER(clear) - BREF
BIFERIETIV(ASCI ERME) A Tab-delimited (*.dat) « FFAE4BFZ [ |Write variable names
to spreadsheet ~Z+] 2] -

MO EBERERC:.da)BEFECSL D BEE Y - RIFASEEAFEHET - KIAE
Lisrel ER52EFIZERY -

[RYEE R F A psf 1825 (Prelis data)

FARY Lisrel 8132 - 3448 File—Import Data.. .FARY [FARN] RE - iSERHE(T): M
#Z1£ T All Other Free Format Data(*.*) 1 - TEE S E (1): 242 H B EEE Excel 18X (BR
EHIEMBEEEE &2 "THEO)., ik - B " BEHEL 88 - BERER):
BEE  WAERZAEE 5 "1F1E(S). #&ih - 3R " Enter Number of Variables 1 3% -
253 Number of variables IEFEE{E%E - % "OK | #%ifl - B EEIEENEBEUERIREE
Bl EEFR psf 18X -

# A Syntax R &
£ LISREL for Windows fR& & + 7£ File—New— HIRBBGIE/ NEE D - FERRUH
Z(N)#EZ Syntax Only—I#E| - FARL Syntax1 R & (LISREL for Windows — SYNTAX1)f#t

A Simplis FESES °

B Simplis FBS1ETE - AFIT Lisrel 352 - 7818 Syntax REPHIESXNFF
(BT8R spl, I1s8,pr2) » FAFE C B D BIEIR 2 - BEEFHE#F & - RIF BB AR
BHPNXZF - LIF5E Lisrel BRESIEFIZEEY -

Simplis FBSES
qiE - BEREH - BHTETRESRAEER
£ Syntax RE P - A— TP EAELHAZEER - FR IS EIBs 82 2 Al
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ZEHZERE - DUREPR -

$88E(Title)

FERIRRREN SRR FRUAAE D - BMEAERET -

!

ad=off

observed variables:

raw data from file C:\30.dat
sample size = 30

latent variables:

vl v2 v3 v4 v5 v6 v7 v8 v9 = att
v10 v11 v12 v13 v14 v15 =cen
v16 v17 v18 = sel

bl b2 b3 b4 b5 b6 = pi

b7 b8 b9 b10 b1l = pd

bl2 bl3 bl4 bl5=sb

bl6 bl7 b18 =sd

paths:

att -> pi
att -> pd
att -> sb
att -> sd
cen -> pi
cen -> pd
cen -> sb
cen -> sd
sel > pi
sel > pd
sel > sb
sel > sd
pi->sd
pd ->sd
sb ->sd

path diagram
end of problem

Set the Variance of CC to 1.00

Organic vegetables consumption = 1*all factor M 2315< fixed factor loadings = 1.00

555 M K 2= 7247 (confirmatory factor analysis, CFA)
EREEZIERCEHUNIEEVRZ2RER N - BB EHESZZIREBREE
FEHERER)  FEHESREREREEE )RR - .55 - EFREMERY
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FER R AR EERRETNES AN ERREREEEGNIELRER
HENAR(EN) - EHHPEFERIIERREIEELRNTEEAEEEER
B

— P& ERRE MR FE D AT I\ (First-order CFA model)

Item 1

D

Item 3

Item 4

)

Item 6

Item 7

D

Item 9

SOOI

—RERZEFEMEEZ2HT : SIMPLIS 587

observed variables: SA1 SA2 SA3 SA4 SA5

raw data from file C:\24.dat

sample size = 316

latent variables: SA

relationships:

SA1 SA2 SA3 SA4 SA5 = SA

path diagram

LISREL Output ad=500 SE TV RS EF MI SS SC WP
end of problem




6/8/2019 9:25 PM

ERIE<ERA
BS
DA = data - BERREGE LRE
RIEEZ .
NG = number of group (default = 1) 2T B A AHE]
NI = number of input variables (default = 0)# A (BE AN VER B HE =
NO = number of observations 1 A=
XM = a missing value label 52 €& R1E
MA = the type of matrix to be analyzed.fE FFS LISREL 7> ARy AB P $E5 5Y
MA B RIES
MM = matrix of moments about 0 /&% 0 AY%ERE
CM = a covariance matrix (default) % £ 215 f& (FERLE)

KM = a correlation matrix 18 8 %5 &

AM = an augmented moment matrix
OM = a correlation matrix of optimal scores produced by PRELIS, or

PM = a matrix of polychoric or polyserial correlations. %7z % 51|48 8 2B [

= A

B~
LA = label
NY = number of observed endogenous variables
NX = number of observed exogenous variables

NE = number of latent endogenous variables
NK = number of latent exogenous variables

Wi 4SR5 AR

LISREL output (}§% : OU)

EF = total effects and indirect effects I HARMRMBE YR - HIREREE B
FS = factor scores regressions 3! K& 73 80 k&

MR = miscellaneous results, equivalent to RS, EF, and VA ¥ 1 5%ZH] VA

PC = correlations of estimates 5| £ E{H 5T HIHES

PT FUEEAMTRER

SC = solution completely standardized 3! 458 & 12 {ERY#E
SE = standard errors
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SS = standardized solution &) 1 12 {ERY #Z
TV =t values

VA FHERHANHEE

RS = residuals, normalized residuals, and Q plot
MI = modification indices

ML S ARBELE

AL = print everything

TO = print 80 characters/line (normal printer)

WP = print 132 characters/line (wide carriage printer)
ND = number of decimals (0-8) in printed output

— i — A ZEERE 1 EZ= 2947 © SIMPLIS 587

observed variables: A1 A2 A3 A4 A5 A6 A7 AB A9 C1C2C3C4C5C6S1S2S354
raw data from file C:\factor3.dat

sample size = 316

latent variables: ATT CEN SEL
relationships:

Al A2 A3 A4 A5 A6 AT AB A9 =ATT
C1C2C3C4C5C6=CEN

S1S2 S3S4=SEL

path diagram

set the covariance between A5 and A6 to free
set the errors of A5 and A6 to free

end of problem
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__PEERE MR ZE D M (Second-order CFA model)

Item 1

Dimension 1 Item 2

Item 3

Item 4

Item 5

Variable 1

Item 6

Item 7

Dimension 3 Item 8

|
OOOOODOOE

Item 9

— g —HNZ=EpRE A =947 : SIMPLIS 587

observed variables: A1 A2 A3 A4 A5 A6 A7 A8 A9 C1 C2C3C4C5C6S1S2S3S4
raw data from file C:\factor3.dat
sample size = 316

latent variables: ATT CEN SEL T
relationships:

Al A2 A3 A4 A5 A6 A7 A8 A9 = ATT
C1C2C3C4C5C6=CEN
S1S2S3S4=SEL
ATTCENSEL=T

path diagram

end of problem

—BE =RRRE ERE R LISREL 174
DATE: 8/ 6/2008
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TIME: 9:35
LISREL 8.80
BY
Karl G. J eskog & Dag S bom
This program is published exclusively by
Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U.S.A.
Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Software International, Inc., 1981-2006
Use of this program is subject to the terms specified in the
Universal Copyright Convention.
Website: www.ssicentral.com
The following lines were read from file C:\1-f3.spl:
observed variables: Al - A9 C1 - C6 SI - $4
raw data from file C:\factor3.dat
sample size = 316
latent variables: ATT CEN SEL
relationships:
Al - A9 = ATT
Cl - C6 = CEN
S1 S2 S3 S4 = SEL
path diagram
end of problem
Sample Size = 316
Covariance Matrix

eheoleoNoloNoloNeololoeoReho el

Al A2 A3 A4 AS
Al 0.72
A2 0.39 0.53
A3 0.34 0.40 0.48
M 0.34 0.35 0.38 0.57
A5 0.20 0.24 0.22 0.31 0.41
A6 0.20 0.24 0.24 0.32 0.36
A7 0.22 0.24 0.22 0.30 0.30
A8 0.22 0.18 0.16 0.19 0.16
A9 0.15 0.14 0.15 0.18 0.16
Cl 0.28 0.19 0.20 0.20 0.16
2 0.25 0.17 0.15 0.16 0.13
C3 0.19 0.13 0.15 0.19 0.14
C4 0.18 0.15 0.14 0.13 0.12
C5 0.18 0.11 0.13 0.14 0.11
C6 0.18 0.11 0.12 0.16 0.10
S1 0.16 0.16 0.16 0.24 0.20
S2 0.17 0.14 0.14 0.23 0.16
S3 0.14 0.15 0.13 0.19 0.19
S4 0.11 0.10 0.09 0.16 0.16

Covariance Matrix

A7 A8 A9 Cl 2
A7 0.78
A8 0.2

. 0.78
A9 0.15 0.17 0.50
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Cl 0.27 0.27 0.20 0.77
C2 0.22 0.26 0.14 0.52 0.65
C3 0.22 0.31 0.23 0.30 0.35 0.85
C4 0.28 0.34 0.13 0.36 0.39 0.48
C5 0.24 0.24 0.11 0.38 0.41 0.37
C6 0.20 0.26 0.17 0.37 0.34 0.33
S1 0.21 0.08 0.19 0.19 0.18 0.20
S2 0.27 0.15 0.17 0.23 0.21 0.19
S3 0.26 0.16 0.15 0.23 0.21 0.25
S4 0.26 0.10 0.13 0.18 0.19 0.15
Covariance Matrix

C4 C5 Co6 S1 S2 S3
C4 0.98
C5 0.44 0.72
63) 0.41 0.48 0.72
S1 0.14 0.24 0.29 0.68
S2 0.26 0.25 0.30 0.43 0.83
S3 0.28 0.25 0.25 0.41 0.60 0.84
S4 0.29 0.22 0.20 0.29 0.43 0.63

S4

S4 1.19
anPR KBRS  HAKNBENRZIBENSES - HthBEHWHEESER -

Number of Iterations = 18
LISREL Estimates (Maximum Likelihood)
Measurement Equations
Al = 0.52*ATT, Errorvar.= 0.44 , R?=0.38

(0.045) (0.038)
11.70 11.84
A2 = 0.56*ATT, Errorvar.= 0.21 , R?=0.60
(0.035) (0.019)
15.97 10.76
A3 = 0.55*%ATT, Errorvar.= 0.18 , R?=0.63
(0.033) (0.017)
16.51 10.54
A = 0.63*ATT, Errorvar.= 0.17 , R?=0.70
(0.035) (0.018)
17.85 9.80
AS = 0.50*ATT, Errorvar.= 0.16 , R?=0.62
(0.031) (0.015)
16.23 10.66
A6 = 0.52*ATT, Errorvar.= 0.15 , R?=0.65
(0.031) (0.014)
16.81 10.40

A7 = 0.50*ATT, Errorvar.= 0.53 , R?=0.32
(0.047) (0.044)



6/8/2019 9:25 PM

10.59 12.00
A8 = 0.34*ATT, Errorvar.= 0.67 , R?=0.15
(0.050) (0.054)
6.83 12.35
A9 = 0.31*ATT, Errorvar.= 0.41 , R?=0.19
(0.040) (0.033)
7.80 12.28
Cl = 0.65*CEN, Errorvar.= 0.35 , R?=10.55
(0.045) (0.034)
14.59 10.45
C2 = 0.64*CEN, Errorvar.= 0.24 , R?=0.64
(0.040) (0.025)
16.27 9.48
C3 = 0.56*CEN, Errorvar.= 0.54 , R?=0.37
(0.050) (0.046)
11.26 11.55
C4 = 0.65*%CEN, Errorvar.= 0.56 , R?=0.43
(0.052) (0.050)
12.42 11.25
C5 = 0.66*CEN, Errorvar.= 0.28 , R?=0.61
(0.042) (0.029)
15.70 9.86
C6 = 0.61*CEN, Errorvar.= 0.34 , R?=0.52
(0.043) (0.032)
14.14 10.65
S1 = 0.53*SEL, Errorvar.= 0.41 , R?=0.41
(0.044) (0.036)
11.96 11.33
S2 = 0.72*SEL, Errorvar.= 0.31 , R?=0.63
(0.046) (0.034)
15.91 9.14
S3 = 0.82*SEL, Errorvar.= 0.16 , R?= 0.81
(0.043) (0.031)
18.94 5.25
S4 = 0.70*SEL, Errorvar.= 0.71 , R?=0.41
(0.058) (0.063)
11.94 11.34

#RHA : A Maximum Likelihood(ML)(#ETSEEEMNGER - E—1THERIFEELLZ
B(EZ=& = standardized loadings) - 8 _THEIMAHEBEREET2EBENIT &R
(standard error) - EBE=1TEERt B - E t BRBEBEARN 1.96 F - B RIEFTESE
Z2) 0.05 WEZEKE - HFE—WRMNE R EE - E_HE—23 "Errorvar. , &
RBEREE E (error variance 2#E(LFEE) - REIBRHIERZEZ(EHE) - B_1HE 3
BINANEBEARISERENEETEER  F_RE-THEABSURENtE -
Hop  REZENWEERRIEE FErEXEBEEANERLE -

Correlation Matrix of Independent Variables
ATT CEN SEL
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(0.05)
8.99
SEL 0.44 0.49 1.00
(0.05)  (0.05)
8.38 9.59
Abf BESNAZE & ZBIRIAEEIREE (0 BEE) - EAIREREEGER r - S_AEE

RIZE(R) = - HRAEBEER - EEHEKE B YR - 5EFS rt LIexIZERE
(standard deviation, SD)(1E#E2) - 40 : ATT A1 CEN EZEM1ERAEEEE 4 0.46 +
1.96x0.05 = 0.362 ~ 0.558 ; ATT ] SEL AEMWHEEEEE S 0.44 + 1.96x0.05 =
0.342~0.538 ; CEN A] SEL REMHEAS & E 7% 0.49 £ 1.96x0.05=0.401 ~ 0.579 °
EEMERZEZHEGEEEERBEER 1K  RARBEEHEEFERMVE -

Goodness of Fit Statistics
Degrees of Freedom = 149
Minimum Fit Function Chi-Square = 816.64 (P = 0.0)
Normal Theory Weighted Least Squares Chi-Square = 867.09 (P = 0.0)
Estimated Non-centrality Parameter (NCP) = 718.09
90 Percent Confidence Interval for NCP = (629.19 ; 814.49)

Minimum Fit Function Value = 2.59
Population Discrepancy Function Value (FO) = 2.28
90 Percent Confidence Interval for FO = (2.00 ; 2.59)
Root Mean Square Error of Approximation (RMSEA) = 0.12
90 Percent Confidence Interval for RMSEA = (0.12 ; 0.13)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.00

Expected Cross-Validation Index (ECVI) = 3.01
90 Percent Confidence Interval for ECVI = (2.73 ; 3.32)
ECVI for Saturated Model = 1.21
ECVI for Independence Model = 22.39

Chi-Square for Independence Model with 171 Degrees of Freedom = 7013.89
Independence AIC = 7051.89
Model AIC = 949.09
Saturated AIC = 380.00
Independence CAIC = 7142.25
Model CAIC = 1144.08
Saturated CAIC = 1283.59

Normed Fit Index (NFI) = 0.88
Non-Normed Fit Index (NNFI) = 0.89
Parsimony Normed Fit Index (PNFI) = 0.77
Comparative Fit Index (CFI) = 0.90
Incremental Fit Index (IFI) = 0.90
Relative Fit Index (RFI) = 0.87

Critical N (CN) = 75.09

Root Mean Square Residual (RMR) = 0.060
Standardized RMR = 0.085
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Goodness of Fit Index (GFI) = 0.78
Adjusted Goodness of Fit Index (AGFI) = 0.71
Parsimony Goodness of Fit Index (PGFI) = 0.61

The Modification Indices Suggest to Add the

Path to from Decrease in Chi-Square New Estimate
A3 SEL 10.2 -0.10
A7 CEN 14.1 0.20
A7 SEL 11.2 0.17
A8 CEN 37.1 0.35
A9 CEN 9.8 0.14
S1 ATT 17.0 0.19

The Modification Indices Suggest to Add an Error Covariance

Between and Decrease in Chi-Square New Estimate
A2 Al 41.1 0.12
A3 Al 12.3 0.06
A3 A2 115.2 0.14
A4 A3 16.9 0.05
AS Al 26.0 -0.09
AS A2 22.6 -0.06
AS A3 50.2 -0.08
A6 Al 30.0 -0.09
A6 A2 36.2 -0.07
A6 A3 33.6 -0.07
A6 AS 206.9 0.16
A7 A3 12.4 -0.07
A7 AS 8.9 0.05
C2 Cl 82.1 0.21
C3 A9 11.4 0.09
C3 Cl 9.8 -0.09
C4 A8 10.1 0.12
C4 Cl 9.3 -0.09
C4 C3 19.1 0.15
Cs5 Cl 12.7 -0.09
C6 C2 21.1 -0.10
C6 C5 36.3 0.14
S1 C4 11.7 -0.10
S1 C6 14.6 0.09
S2 S1 11.4 0.09
S3 S1 10.9 -0.10
S4 S1 8.6 -0.10
S4 S2 14.5 -0.14
S4 S3 39.1 0.25

Time used: 0.094 Seconds
FIH
set the covariance between A5 and A6 to free
i
set the errors of A5 and A6 to free
ETEAEIE
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A A covariance {E1E &4

DATE: &/ 6/2008
TIME: 10:42
LISREL 8.80
BY
Karl G. J eskog & Dag S bom
This program is published exclusively by
Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U.S.A.

Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Software International, Inc., 1981-2006
Use of this program is subject to the terms specified in the
Universal Copyright Convention.

Website: www.ssicentral.com

The following lines were read from file C:\1-f3.spl:

observed variables: Al - A9 C1 - C6 SI - $4
raw data from file C:\factor3.dat

sample size = 316

latent variables: ATT CEN SEL

relationships:

Al - A9 = ATT

Cl - C6 = CEN

S1 S2 S3 S4 = SEL

path diagram

set the covariance between Al and A2 to free
set the covariance between Al and A3 to free
set the covariance between Al and A4 to free
set the covariance between A2 and A4 to free
set the covariance between A3 and A4 to free
set the covariance between A5 and A6 to free
set the covariance between A2 and A3 to free
set the covariance between Cl and C2 to free
set the covariance between C3 and C4 to free
set the covariance between C5 and C6 to free
set the covariance between S2 and S3 to free
set the covariance between S3 and S4 to free
set the covariance between C3 and A9 to free
set the covariance between SI and C6 to free
set the covariance between S1 and C4 to free
set the covariance between S2 and C6 to free
set the covariance between SI and A8 to free
set the covariance between C4 and A8 to free
end of problem

Number of Iterations = 16
LISREL Estimates (Maximum Likelihood)
Measurement Equations

Al = 0.41*ATT, Errorvar.= 0.54 , R?=0.24
(0.050) (0.047)
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8.36
A2 = 0.45%ATT,
(0.040)
11.21
A3 = 0.44*ATT,
(0.038)
11.37
A4 = 0.58*ATT,
(0.039)
14.76
AS = 0.51*ATT,
(0.033)
15.35
A6 = 0.53*ATT,
(0.033)
16.20
A7 = 0.56*ATT,
(0.048)
11.62
A8 = 0.39*ATT,
(0.051)
7.55
A9 = 0.33*ATT,
(0.040)
8.11
Cl = 0.58*CEN,
(0.049)
11.80
C2 = 0.60*CEN,
(0.043)
13.88
C3 = 0.55*CEN,
(0.051)
10.79
C4 = 0.63*CEN,
(0.053)
11.91
C5 = 0.67*CEN,
(0.045)
14.89
C6 = 0.60*CEN,
(0.046)
12.88
S1 = 0.62*SEL,
(0.046)
13.67
S2 = 0.69*SEL,
(0.051)
13.58
S3 = 0.68*SEL,
(0.051)
13.25
S4 = 0.55*SEL,

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar.

11.61
.= 0.32

(0.

030)

10.73
.=0.29

(0.

027)

10.67

0.
(0.
8.
0.
(0.
8.
0.
(0.
7.
0.
(0.

24
026)
99
15
019)
03
14
018)
42
47
043)

11.02
.= 0.64

(0.

053)

12.02
.=0.39

(0.

033)

11.94
.= 0.44

(0.

043)

10.27
.=0.30

(0.
9.

032)
20

.=0.53

(0.

049)

10.88
.=0.54

(0.

052)

10.44

0.
(0.
7.
0.
(0.
9.
0.
(0.
7.
0.
(0.
7.
0.
(0.
8.
0.

28
035)
87
36
038)
36
30
038)
93
35
047)
60
38
044)
45
89

b}

b}

b}

’

’

’

’

k]

>

k]

k]

El

k]

El

E}

E}

k)

s

R?= 0.

R?= 0.
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(0.064) (0.077)
8.62 11.45

Error Covariance for A2 and Al = 0.20
(0.030)

6.76

Error Covariance for A3 and Al = 0.15
(0.028)

5.57

Error Covariance for A3 and A2 = 0.20
(0.025)

8.26

Error Covariance for A4 and Al = 0.10
(0.026)

3.82

Error Covariance for A4 and A2 = 0.091
(0.022)

4.13

Error Covariance for A4 and A3 = 0.12
(0.022)

5.70

Error Covariance for A6 and A5 = 0.089
(0.017)

5.35

Error Covariance for C2 and C1 = 0.18
(0.031)

5.83

Error Covariance for C3 and A9 = 0.095
(0.027)

3.51

Error Covariance for C4 and A8 = 0.11
(0.035)

2.99

Error Covariance for C4 and C3 = 0.10
(0.036)

2.83

Error Covariance for C6 and C5 = 0.082
(0.028)

2.92

Error Covariance for S1 and A8 = -0.10
(0.029)

-3.46

Error Covariance for S1 and C4 = -0.10
(0.028)

-3.64

Error Covariance for S1 and C6 = 0.085
(0.023)

3.73

Error Covariance for S2 and C6 = 0.064
(0.021)

3.01

Error Covariance for S3 and S2 = 0.11
(0.034)
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3.29

Error Covariance for S4 and S3 = 0.24
(0.040)
6.04

Correlation Matrix of Independent Variables

ATT CEN SEL
ATT 1.00
CEN 0.51 1.00
(0.05)
9.50
SEL 0.59 0.58 1.00
(0.05) (0.05)
11.64 10.94

Goodness of Fit Statistics
Degrees of Freedom = 131
Minimum Fit Function Chi-Square = 236.05 (P = 0.00)
Normal Theory Weighted Least Squares Chi-Square = 233.03 (P = 0.00)
Estimated Non-centrality Parameter (NCP) = 102.03
90 Percent Confidence Interval for NCP = (63.32 ; 148.58)

Minimum Fit Function Value = 0.75
Population Discrepancy Function Value (FO) = 0.32
90 Percent Confidence Interval for FO = (0.20 ; 0.47)
Root Mean Square Error of Approximation (RMSEA) = 0.050
90 Percent Confidence Interval for RMSEA = (0.039 ; 0.060)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.50

Expected Cross-Validation Index (ECVI) = 1.11
90 Percent Confidence Interval for ECVI = (0.99 ; 1.26)
ECVI for Saturated Model = 1.21
ECVI for Independence Model = 22.39

Chi-Square for Independence Model with 171 Degrees of Freedom = 7013.89
Independence AIC = 7051.89
Model AIC = 351.03
Saturated AIC = 380.00
Independence CAIC = 7142.25
Model CAIC = 631.62
Saturated CAIC = 1283.59

Normed Fit Index (NFI) = 0.97
Non-Normed Fit Index (NNFI) = 0.98
Parsimony Normed Fit Index (PNFI) = 0.74
Comparative Fit Index (CFI) = 0.98
Incremental Fit Index (IFI) = 0.98
Relative Fit Index (RFI) = 0.96

Critical N (CN) = 229.95
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Root Mean Square Residual (RMR) = 0.043
Standardized RMR = 0.060
Goodness of Fit Index (GFI) = 0.93
Adjusted Goodness of Fit Index (AGFI) = 0.90
Parsimony Goodness of Fit Index (PGFI) = 0.64

The Modification Indices Suggest to Add the

Path to from Decrease in Chi-Square New Estimate
Al CEN 14.3 0.19
A7 CEN 8.2 0.16
A8 CEN 27.4 0.33
Cl ATT 8.8 0.13

Time used: 0.062 Seconds

fRRMARDTERRE
& RAEREBEMEE

Table The measurement model estimates of the first stage variables

TBESIH EREIH NZE&WEQR) FERLEE HE R?
ATT1 0.41 0.54 8.36 0.24
ATT?2 0.45 0.32 11.21 0.39
ATT3 0.44 0.29 11.37 0.40
ATT4 0.58 0.24 14.76 0.59
K517 ATTS5 0.51 0.15 15.35 0.63
ATTG6 0.53 0.14 16.20 0.67
ATTY7 0.56 0.47 11.62 0.40
ATTS 0.39 0.64 7.55 0.19
ATT9 0.33 0.39 8.11 0.21
CEN1 0.58 0.44 11.80 0.43
CEN2 0.60 0.30 13.88 0.55
S CEN3 0.55 0.53 10.79 0.36
G CEN4 0.63 0.54 11.91 0.43
CEN5 0.67 0.28 14.89 0.62
CENG6 0.60 0.36 12.88 0.50
SEL1 0.62 0.30 13.67 0.56
N SEL2 0.69 0.35 13.58 0.57
ABER SEL3 0.68 0.38 13.25 0.55
SEL4 0.55 0.89 8.62 0.26

K41 B—HoRBEST ZEREDTER
Table 4-7 The confirmatory factory analysis of the first stage

EEEE  1EEE IBAB{E R
7 236.05 AUVNAIYY iBAEEREERER
Aldf 1.802 <3 sy

GFI 0.93 >09 ®E
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EREE ERE BA8E #
AGFI 0.90 >0.9 OJ#ES
CFI 0.98 >09 [{EH
NFI 0.97 >0.9 &E
NNFI 0.98 >09 [{EH
IFI 0.98 >0.9 [E
RFI 0.96 >09 [EH
RMR 0.043 <0.05 %5
SRMR 0.060 <0.05
RMSEA 0.050 <0.05 T
PNFI 0.74 >0.50
CN 229.95 >200

.17 Modification Indices (MI)}&<
observed variables: Al - A9 C1 - C6 S1 - $4
raw data from file C:\factor3.dat
sample size = 316

latent variables: ATT CEN SEL
relationships:

Al - A9 = ATT

Cl - C6 = CEN

S1 S2 S3 S4 = SEL

path diagram

LISREL Output MI

end of problem

Modification Indices and Expected Change
Modification Indices for LAMBDA-X

ATT CEN SEL
Al - - 7.56 0.48
A2 - - 2.89 5.10
A3 - - 1.30 10.24
A4 - - 2.43 0.05
A5 - - 3.21 0.59
A6 - - 0.94 3.80
AT - - 14.15 11.24
A8 - - 37.07 1.43
A9 - - 9.78 5.88
C1 5.73 - - 0.59

2 0.00 - -
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C3 2.15 - - 0.40
C4 0.48 - - 0.52
Cs5 3.46 - - 0.03
C6 0.74 - - 3.14
S1 17.04 6.26 - -
S2 0.44 0.90
S3 7.14 4.08
S4 0.60 0.41

FREE - R BIRIEE S Modification indices (M EE + & M1 E{E AR 5(MIS5)ES - R~
ZEEEBA  ALEETEIELE - flM : A8 AIEZ T CEN BEF - Ml =
37.07 BE7~ A8 B CEN RIZ= 2 - OIREFTERAEM - BEBmMAMGET - AR TH ATT
REEEEBEEI  ER CEN AZEELSR - MI BB ANBENEABZZ
ENES—EEHE  FEERAFTRENNFREEESILURS -

Expected Change for LAMBDA-X

ATT CEN SEL
Al 0.13 -0.03
A2 -0.06 -0.08
A3 -0.04 -0.10
A4 -0.05 -0.01
AS -0.05 0.02
A6 -0.03 0.06
A7 0.20 0.17
A8 0.35 0.07
A9 - - 0.14 0.11
Cl 0.11 - - -0.04
2 0.00 -0.08
C3 0.08 0.03
C4 -0.04 0.04
C5 -0.08 0.01
C6 -0.04 - - 0.08
S1 0.19 0.12 - -
S2 0.03 0.05
S3 -0.12 -0.10
S4 -0.05 -0.04

=iiBH © Expected Change for LAMBDA- X%)[%%‘Q@EP v B

HATEZEZDHT RS IS
Standardized Residuals

Al A2 A3 A4 A5 A6
Al
A2 41 - -
A3 3.51 10.73 - -
A4 0.86 -0.41 4.12

A5 -5.10 -4.75 -7.09 -0.95
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A6 -5.47 -6.02 -5.80 -0.95 14.39 - -
) -1.67 -2.50 -3.52 -1.02 2.99 2.30
A8 1.27 -0.51 -1.34 -1.65 -0.63 -1.06
A9 -0.36 -2.10 -1.09 -1.38 0.44 2.23
Cl 3.78 0.76 1.49 0.60 0.34 0.58
2 3.17 -0.05 -0.67 -1.12 -1.20 -1.37
C3 1.40 -0.58 0.19 0.85 0.36 0.97
C4 0.66 -0.49 -0.74 -1.79 -1.32 -1.70
Cs5 0.72 -2.86 -1.75 -2.23 -2.01 -0.83
C6 1.14 -2.13 -1.43 -0.63 -2.13 -0.91
S1 1.18 1.09 1.37 3.60 3.45 4.57
S2 0.17 -1.52 -1.66 1.21 0.03 1.16
S3 -1.51 -2.28 -3.66 -1.80 0.17 0.60
S4 -1.10 -2.07 -2.41 -0.96 0.26 1.15

Standardized Residuals

A7 A8 A9 Cl C2 C3
A7 - -
A8 2.7 - -
A9 -0.39 2.26 - -
Cl 3.35 4.47 3.44 - -
2 2.25 4.51 1.84 9.06 - -
C3 2.38 5.18 4.50 -3.13 -0.52 - -
C4 3.02 5.41 0.94 -3.05 -1.46 4.37
C5 2.45 3.68 0.71 -3.57 -1.96 0.03
C6 1.76 4.31 2.73 -1.88 -4.59 -0.78
S1 2.53 0.01 3.96 0.75 0.42 1.58
S2 3.12 1.02 2.43 -0.01 -0.64 -0.12
S3 2.33 0.91 1.34 -1.27 -2.35 0.76
S4 2.37 -0.03 0.82 -1.09 -0.94 -0.81

C4 C5 C6 S1 S2 S3
C4 - -
CS5 0.58 - -
C6 0.79 6.02 - -
S1 -0.78 2.42 4.41 - -
S2 0.77 0.41 2.82 3.38 - -
S3 0.62 -0.58 0.11 -3.30 -0.41 - -
S4 1.46 -0.21 -0.32 -2.93 -3.81 6.26

Standardized Residuals
S4

S4 -

aiHE . B1EAE{L5EE (standardized residuals)B AR 3 - ARMGEEEH I HEEZL A

B ; B ERENSIN  AREREHNWHEFHRERENEL MEESRR
Bk - 2 1 WA RRREE -
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BEMEREIT ZBEEHEEEE - B5EE - A5 15/E (composite reliability, CR)
18 H 15 = (construct reliability, CR)
ATEEBEE CR MIFHFENEESE AVE 5—EBE>BEHZEERE(ER)H
BstE -
= EBEEFE (construct reliability and validity) (& F B EIFIFES)

BTE Cronbach’s EigsE FHIZENE FHHSE W E
gEy a CR B2 AVE B Asy (convergent validity)
A 0.856 0.87 0.44 0.224 0.31~0.63
C 0.912 0.86 0.51 0.367 0.56~0.66
S 0.953 0.83 0.55 0.406 0.53~0.82

= EBEENRUE (construct reliability and validity) (%8R EAI#EX)

N D e 7 e = HY 454 N &b oh B
B B ” Cronbach’s RS EIERE gmma=g WERUE
Y Y @ cR EEAVE aggasy (e
Al 0.38
A2 0.60
A3 0.63
Ad 0.70
A A5 0.62 0.856 0.87 0.44 0.252 0.31~0.63
A6 0.65
A7 0.32
A8 0.15
A9 0.19
Cl 0.55
C2 0.64
C3 0.37
C c4 0.43 0.912 0.86 0.51 0.396 0.56~0.66
C5 0.61
C6 0.52
S1 0.41
S2 0.63
S s3 0.81 0.953 0.83 0.55 0.490 0.53~0.82
S4 0.41

Cronbach’s o > 0.6 - AJ AR & BB U EE (convergent validity) 1E1E 2 — -
EHEEETE—EFEEEB (EE) BESMEE(EE & & fo(standardized factor
loadings) - OB R EERBENENZHE—EEE  KREBEZHNWWHYE
(convergent validity)(Blanthorn, Jones-Faremer, & Almer, 2006)? -
25— EFTE & E (constructs)i ASV <AVE K- oJ IR EBE AI24E (discriminant

Blanthorne, C., Jones-Faremer, L. A., & Almer, E. D. (2006). Why you should consider SEM: A guide getting
started. Advances in Accounting Behavioral Research, 9, 179-207.
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validity)(Hair et al., 2010)* -

& BEUEZEITENMNERTE (BREAREUMX)

B ATT CEN SEL
HEAGE 1.00
ATT A= -
HEAEBEEME -
THEA R EL 0.46 1.00
CEN A= 0.05
HEAEHEER | [0.362,0.558]
HEAGRE 0.44 0.49 1.00
SEL 1ZEE 0.05 0.05
MERSSHEER | [0.342,0.538] |[0.401~0.579]

AR BEARERERIEREAESHEBEBMEZRDM Correlation Matrix of
Independent Variables F&E N EERRA - EEH ZBWEBGEE 5% EEER - £
BZEE 1E  oLIRAEEREBIZE (Discriminant validity) -

R E S E 3 ZE B 1S E (construct reliability, CR) : #H& 15 E (composite reliability, CR) pc

CR = (sum of the standardized loading)? _ T n?
- (sum of the standardized loading)2+(sum of the corresponding error terms) B N2+30 B
2
(CEetREamS)
2
(CEEEREEHE) +3 SUEEE EEHARRE
Where

—“++ =

) = standardized (factor) loading, indicator loadings A Z & far=
0 = indicator error variances (i.e. variances of the §’s or e’s) HIEFRE=Z 28] - BIZ2E1E
AYERZ measurement error for each indicator
#B% CR(composite reliability) > 0.7 74 BB EE (Nunnally, 1978)* - B RBEAZFE-EE
(BB ZEEBREB—E 14 - CR(composite reliability) > 0.7 IR EBWERE
(convergent validity) {35127 — -

ARAS PAHR BB B R El

2
_ (E1)? _ (s EEtREarE) B
CRa = Goome © 2 =
(CEEtRRAHE) +3 SNEEE (@HONERE

(0.5240.56+0.55+0.63+0.50+0.52+0.50+0.34+0.31)2 _
(0.524+0.56+0.55+0.63+0.50+0.52+0.50+0.34+0.31)2+(0.44+0.21+0.18+0.174+0.16+0.15+0.53+0.67+0.41)

®Hair, J., Black, W., Babin, B., & Anderson, R. (2010). Multivariate data analysis (7th ed.). Upper Saddle River,
NJ: Prentice-Hall.
“Nunnally, J. C. (1978). Psychometric theory. New York: McGraw-Hill.
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(4.43)2 _ 19.6249
(4.43)242.92  19.6249+2.92

=0.8705

Z 7o tE 8 73 (squared multiple correlations, SMC, 1£7~"% R?) : SMC th 2R EEHEH
EHE NRGESLHIERBEZEAELS) - SMC RERFER KR 0.5 - 78
LIRIERTES] - SMC BUEAR 0.5 o] ISR B EBUWRE (convergent validity) FIFE1E
2— °

FHZEWNERS - FI9E ZMES oM ERY T 198 52 (average extracted variance, AEV;
average variance extracted, AVE) : AVE Bt EBEH Y SHREBIH(BEBRIR)HZB

HRFHEERES - EFHEEMNERS(AVE>0.5) - AIERTZEBEBRASH
15 B UL 31 %4 E (convergent validity) = py ° AVE > 05 OISR ABEBWHNE
(convergent validity)f35E 72— -

sum of (the standardized loading)? _ Zkz _

sum of (the standardized loading)?+(sum of the corresponding error terms) - Zk2+29
2

SERELEARAEEE

AVE =

2
YIEH(LEZAHSE +Y SASBEE @B NS
Where

) = standardized (factor) loading, indicator loadings A& & far=
0 = indicator error variances (i.e. variances of the 8’s or e’s) I 2R EE R E] - BIZ2EIE
HYERZ measurement error for each indicator
AR P S ES ERE
AVEa _ L 22 _ ) %Z:E_t Z8EE _
2M+20 SESLRRAEE +y SUREE (@E) KRS

(0.522+0.56240.552+0.632+0.50%+0.522+0.502+0.342+0.312)
(0.52240.562+0.552+0.6324+0.502+0.522+0.502+0.342+0.312)+(0.44+0.21+0.18+0.174+0.16+0.15+0.53+0.6 7+0.41)

22550 = 0.4369

2.2655+2.92

W %4 E (convergent validity) TE S8 R Z 2 - TN DUERZIBE FiErEEH
HYAEER % &l (correlation coefficient) (LR (2IR) - FAEEE T ERE H (items) ZEAER
BEEMMHEEE  BRNRZFIELFEBFWEE -

H=EEH (shared variance) : A A B & & (structure loading) 3 & 787 (loading) [U R G~

SRR ERZERGEIRFAEERS - AZEERYJLIERARFIEZET
BHREEZERREFRIN I ENENR -

Shared variance = (the standardized loading)?
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iy H =% 2 E Average shared variance (ASV) =

Yiv,(the standardized loading;)?

n
2
i RE(CHEREEE
n
BIRAS P AHBEEEERT &
2
YL REEEREEE | 0.522+0.562+0.552+0.632+0.502+0.52240.502+0.342 +0.312
ASVa = - = >
0.252
2
n L EEECERERE 2 2 2 2 2 2
ASVe = Yiz1 : B _ 0652406424056 -;-0.65 +066°+0612 _ (1 ag0
2
n L EELEERRERE 2 2 2 2
ASVs = Liz1 : B _ 053%t072 :0.82 0707 _ 0 490

Maximum shared variance (MSV)
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PeEEH A ~ AR A R ELEE A ZES © SIMPLIS &)

observed variables: ATT1 — ATT9 CEN1 - CEN6 SEL1 - SEL4 P11 - PI6 PD1 - PD5
OTH1 — OTH7 SAF1 — SAF5

raw data from file C:\saf.dat

sample size = 316

latent variables: ATT CEN SEL PI PD SAF RI PP
relationships:

ATT1-ATT9=ATT

CEN1 - CEN6 =CEN

SEL1 - SEL4 =SEL

ATT CEN SEL =RI

PI1-PI6 =PI

PD1-PD5=PD

PI PD = PP

SAF1 — SAF5 = SAF

Paths:

RI -> PP SAF

PP -> SAF

path diagram

end of problem

LISREL Output ad=500 SE TV RS EF MI SS SC WP

IEER
DATE: 10/ 3/2008
TIME: 10:29
LISREL 8.80
BY
Kar!l G. J” reskog & Dag S” rbom
This program is published exclusively by
Scientific Software International, Inc
7383 N. Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U.S.A.
Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Software International, Inc., 1981-2006
Use of this program is subject to the terms specified in the
Universal Copyright Convention
Website: www. ssicentral. com

The following lines were read from file C:¥20081003. spl:

observed variables: ATT1 - ATT9 CEN1 - GEN6 SEL1 - SEL4 PI1 - PI6 PD1 - PD5
OTH1 - OTH7 SAF1 - SAF5

raw data from file G:¥20081003. dat

sample size = 316

latent variables: ATT GEN SEL PI PD SAF RI PP

relationships:

ATT2 - ATT4 = ATT

GEN1 - GCEN6 = GEN

SEL1 - SEL4 = SEL

ATT CEN SEL = RI



6/8/2019 9:25 PM

PI1 - PI6 = PI

PD1 - PD5 = PD

PI PD = PP

SAF1 — SAFb = SAF

Paths:

RI -> PP SAF

PP -> SAF

path diagram

end of problem

316

Sample Size

Covariance Matrix

ATT3 ATT4 CEN1 CEN2 CEN3

ATT2

0.53
0.40
0.35

ATT2

0.48
0.38

ATT3

0.57

ATT4

0.85
0.48
0.37
0.33
0.20
0.19
0.25
0.15

—

0.65
0.35
0.39
0.41
0.34
0.18
0.21
2

NN ANO OO~ MM o
~NLO MMM M— AN AN
coocococococooo

— —_ —_—————— —

CEN1
CEN2
CEN3
CEN4
CENS
CEN6
SEL1
SEL2
SEL3
SEL4

0.12
0.20
0.14
0.06
0.05
0.07
0.06
0.06
0.04

— —_——— — — —

I
I
I
I
I
I
D
PD2
PD3

0.02

y—

0.11

0.14
0.07
0.07
0.07
0.07
0.08

0.13
0.05
0.05
0.08
0.04
0.08

PD5
SAF1

— e y— y— y—

— o y— y— y—

0.03
0.02
0.03
0.03
0.05

SAF2

SAF3

SAF4
SAF5

T Y Y e Y Ym e oy oy pe— yE— oy y— e oy y— p—

Covariance Matrix

CENS CENG SEL1 SEL2 SEL3

CEN4

0.98

CEN4
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0.72
0.48
0.24
0.25
0.25
0.22

0.44
0. 41
0.14
0.26
0.28
0.29

CENS
CEN6
SEL1

0.72
0.29
0.30
0.25
0.20

0.68
0.43
0. 41
0.29

0.83
0. 60

SEL2
SEL3
SEL4

0.84
0.63

<t O — D — —
cocoocococo

M — M AN O ™~
—N—- 3

coocococo
™M OO0 — O I~ <+
_——0 O

cocoocococo
DO L ™~ — O —
OO
cocoocococo

— ettt bt bt

0.12
0.09
0.05
-0.04

0.17
0.17
0.12
-0.03

0.13
0.12
0.12

PD2
PD3
PD4
PD5

-0.02

0.12
0.03
0.04
0.02
-0.03
0.03

O N M — © N
— o0 oo o
000.0A_UO
M ANAN — ™~ +—
—Oooocoo
R

— — ————— — — —

— e e e Y Y= Y = e oy p—

— — — — —

SAF1
SAF2
SAF3
SAF4
SAFS

Covariance Matrix

P12 P13 P14 P15

PI1

SEL4

19

0. 11

SEL4

0.84

0.63 0. 81

0.44 0.49 0.64

0.44 0.48 0. 46 0. 67

0.28 0.27 0.32 0.30 0.43
0.40 0.43 0.39 0.43 0.28

0.13
0.15
0.09
0.13
0.16

— et bt bt bt

0.23
0.23
0.22
0.08
0.19
0.10
0.1

0. 36
0.35
0.37
0.30
0.27
0.17
0.21
0.20
0.12
0.18

0. 31
0.27
0.28
0. 21

0.38
0.37
0.39
0.37
0.30
0. 21
0.25
0.25
0.18
0.22

0.37
0.37
0.40
0. 31
0.32
0.18
0.24
0.22
0.17
0.22

0.07
0.09
0.07
0. 01
0.13
0.06
0.04
-0.01
-0.03
0.04

PD2
PD3
PD4
PD5
SAF1

0.10
0.05
0.12

— = p— y— y—

SAF2

SAF3

SAF4
SAF5

Covariance Matrix

PD5

PD4

PD3

PD2

PD1

P16

0.72
0.42
0.40
0.44

P16
PD1
PD2
PD3

0.67
0.58
0.55

0.71
0.64

0.86
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PD4 0.30 0. 38 0.42 0.52 1.08
PD5 0. 31 0.36 0.35 0.34 0.23
SAF1 0.26 0.22 0.25 0. 31 0.32
SAF2 0.25 0.24 0.27 0.33 0.29
SAF3 0.20 0.19 0.21 0.26 0.34
SAF4 0.1 0.14 0.17 0.21 0.30
SAF5 0.23 0.23 0.26 0.30 0.22
Covariance Matrix
SAF1 SAF2 SAF3 SAF4 SAF5
SAF1 0.92
SAF2 0.72 0. 86
SAF3 0. 68 0.67 1.08
SAF4 0.55 0.52 0.65 0.85
SAF5 0.59 0.58 0.62 0.44 0.70
Number of Iterations = 36
LISREL Estimates (Maximum Likelihood)
Measurement Equations
ATT2 = 0.62*ATT, Errorvar. , Ry =0.73
(0.017)
ATT3 = 0.65%ATT, Errorvar.= 0.058 , Ry = 0. 88
(0.033) (0.015)
19.70
ATT4 = 0.58+ATT, Errorvar. , Ry = 0.59
(0.036) (0.022)
16. 20
CEN1 = 0.65%CEN, Errorvar.=0.35 , Ry = 0.55
(0.033)
10. 43
CEN2 = 0.65%CEN, Errorvar.=0.24 , Ry = 0.64
(0.047) (0. 025)
13.63
CEN3 = 0.56*CEN, Errorvar.= 0.54 , Ry = 0.36
(0.054) (0. 047)
10. 21 11.57
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CEN4 = 0. 65*CEN,

(0.058)
11.13

CEN5 = 0. 66*CEN,

(0.050)
13.29

CEN6 = 0. 61*CEN,

(0.050)
12.32

SEL1T = 0. 52*SEL,

SEL2 = 0. 73*SEL,

(0.064)
11. 31

SEL3 = 0. 82x*SEL,

(0.070)
11. 86

SEL4 = 0. 70*SEL,

(0.073)
9.58

PI1 = 0. T1*PI,

PI2 = 0. 75%PI,
(0.047)
15. 84

PI3 = 0. 65%PI,
(0.042)
15. 38

P14 = 0.67*PI,
(0.043)
15. 54

PI5 = 0.43*PI,
(0.036)
11.93

PI6 = 0.62*PI,
(0. 046)

Errorvar.= 0.56
(0. 050)
11.25

Errorvar.= 0.28
(0.029)
9.86

Errorvar.= 0.34
(0.032)
10. 65

Errorvar.= 0. 41
(0. 036)
11.35

Errorvar.= 0. 31
(0.034)
9.03

Errorvar.= 0.16
(0.032)
5.11

Errorvar.= 0. 71
(0. 063)
11.32

Errorvar.= 0.33
(0.031)
10. 66

Errorvar.= 0.25
(0.026)
9.84

Errorvar.= 0.22
(0.022)
10. 22

Errorvar.= 0. 22
(0.022)
10.09

Errorvar.= 0.25
(0. 021)
11.65

Errorvar.= 0. 34
(0. 030)

. Ry

. Ry

. Ry

. Ry

. Ry

. Ry

. Ry

=0.43

= 0. 61

= 0.52

=0.40

=0.63

=0.81

=0.4

, Ry =0.61

, Ry =0.69

, Ry =0.66

, Ry =0.67

, Ry =0.43

, Ry =0.53
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13.48

PD1 = 0. 73%PD,

PD2 = 0. 79+PD,
(0.031)
25.46

PD3 = 0. 79+PD,
(0.037)
21. 21

PD4 = 0.55%PD,
(0. 054)
10. 16

PD5 = 0.46%PD,
(0.043)
10. 86

SAF1 = 0. 85%SAF

SAF2 = 0. 83*SAF

(0.037)
22.09

SAF3 = 0. 84*SAF

(0. 045)
18. 45

SAF4 = 0. 65%SAF

(0. 044)
14.94

SAF5 = 0. 70xSAF

(0.036)
19.74

11.20

Errorvar.= 0. 14
(0.015)
8.95

Errorvar.= 0.088
(0.014)
6.35

Errorvar.= 0.23
(0.023)
10.19

Errorvar.= 0.78
(0. 064)
12.23

Errorvar.= 0.48
(0.039)
12.18

Errorvar.= 0. 21
(0.023)
9.06

Errorvar.= 0.17
(0. 020)
8.55

Errorvar.= 0. 37
(0. 035)
10. 65

= 0.42
(0. 036)
11.54

Errorvar.

= 0. 21
(0. 020)
10.13

Errorvar.

Structural Equations

ATT = 0.53+RI,
(0.072)
1.36

Errorvar.= 0.72
(0.092)
1.75

, Ry =0.80

Ry = 0.88

, Ry =0.73

, Ry =0.28

, Ry =0.31

, Ry =0.77

, Ry =0.80

, Ry =0.65

, Ry =0.50

, Ry =0.71

, Ry =0.28

CEN = 0.75*RI, Errorvar.=0.44 , Ry = 0.56

(0.084)
8.87

(0.10)
4.24
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SEL = 0.61*RI, Errorvar.=0.63 , Ry = 0.37
(0.084) 0.12)
1.21 5.16

PI = 0.84%PP, Errorvar.=0.29 , Ry =0.71
(0.081) (0.081)
10. 44 3.58

PD = 0.81%PP, Errorvar.=0.34 , Ry = 0.66
(0.073) (0.075)
11.19 4.52

SAF = 0.46%PP + 0.016*RI, Errorvar.= 0.78 , Ry = 0.22
(0.080)  (0.085) (0. 086)
5.69 0.19 9.12

PP = 0.50%RI, Errorvar.= 0.75, Ry = 0.25
(0.091)
5.47

athA A lisrel EE D ATE NS KEAGNEE U LA XKREHZER 0- L—IHEK
AR B 0.50 22 standardized loading - (0.091)2# =g - 547 2t B - EFH
Armo ERES DTN BB EHEENEIE - LU standardized loading (standardized

estimates) [ critical ratio (estimate/standard error)ZRiE - HZ2E%5 0 -

Reduced Form Equations

ATT = 0.53%RI, Errorvar.=0.72, Ry = 0.28
(0.072)
7.36

CEN = 0.75%RI, Errorvar.= 0.44, Ry = 0.56
(0.084)
8.87

SEL = 0.61*RI, Errorvar.= 0.63, Ry = 0.37
(0.084)
1.21

PI = 0.42%RI, Errorvar.=0.83, Ry = 0.17
(0.070)
5.94

PD = 0.40%RI, Errorvar.= 0.84, Ry = 0.16
(0.067)
6.01

SAF = 0. 24+RI, Errorvar.= 0.94, Ry = 0.059
(0.072)
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3.35

PP = 0.50%RI, Errorvar.=0.75 Ry =0.25
(0.091)
5.47

Correlation Matrix of Independent Variables

Covariance Matrix of Latent Variables

ATT CEN SEL PI PD SAF
ATT 1.00
CEN 0.40 1.00
SEL 0.32 0. 46 1.00
P1 0.22 0. 31 25 1.00
PD 0. 21 0.30 0.69 1.00
SAF 0.13 0.18 0.15 0.39 1.00
PP 0. 26 0.37 0.84 0. 81
RI 0.53 0.75 0. 61 0.42 0. 40 0.24

Covariance Matrix of Latent Variables

PP RI
PP 1.00
RI 0.50 1.00

Goodness of Fit Statistics

Degrees of Freedom = 369
Minimum Fit Function Chi-Square = 840.06 (P = 0.0)
Normal Theory Weighted Least Squares Chi-Square = 873.49 (P = 0.0)
Estimated Non-centrality Parameter (NCP) = 504. 49
90 Percent Confidence Interval for NCP = (421.95 ; 594.72)

Minimum Fit Function Value = 2. 67
Population Discrepancy Function Value (F0) = 1.60
90 Percent Confidence Interval for FO = (1.34 ; 1.89)
Root Mean Square Error of Approximation (RMSEA) = 0. 066
90 Percent Confidence Interval for RMSEA = (0.060 ; 0.072)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.00

Expected Cross-Validation Index (ECVI) = 3.19
90 Percent Confidence Interval for ECVI = (2.93 ; 3.48)
ECVI for Saturated Model = 2.76
ECVI for Independence Model = 39.78
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Chi-Square for Independence Model with 406 Degrees of Freedom = 12472.91
Independence AIG = 12530. 91
Model AIG = 1005. 49
Saturated AIC = 870.00
Independence GAIC = 12668. 82
Model CAIC = 1319.37
Saturated CAIC = 2938. 75

Normed Fit Index (NFI) = 0.93
Non-Normed Fit Index (NNFI) = 0.96
Parsimony Normed Fit Index (PNFI) = 0.85
Comparative Fit Index (CFI) = 0.96
Incremental Fit Index (IFI) = 0.96
Relative Fit Index (RFI) = 0.93

Critical N (CN) = 164.16

Root Mean Square Residual (RMR) = 0.049
Standardized RMR = 0. 065
Goodness of Fit Index (GFI) = 0.84
Adjusted Goodness of Fit Index (AGFI) = 0.81
0.7

Parsimony Goodness of Fit Index (PGFI) =
The Modification Indices Suggest to Add the
Path to from Decrease in Chi—Square New Estimate
ATT3 SEL 9.7 -0.08
ATT4 SEL 13.9 0.12
SEL1 ATT 10. 7 0.14
SEL3 PI 15.4 -0.14
SEL3 PD 9.0 -0. 11
SEL3 PP 14.3 -0.15
PI3 PD 17.0 -0.19
PI3 PP 16.3 -0.39
PI6 PD 217.2 0.28
PI6 PP 28.5 0.60
PD2 PI 13.9 -0.15
PD2 PP 14.8 -0. 26
PD4 ATT 8.7 -0.16
PD4 SEL 8.3 -0.16
PD4 SAF 9.1 0.17
PD5 PI 13.0 0.22
PD5 PP 14.9 0.4
ATT PI 12.0 0.25
SEL SAF 8.5 -0.19
PI ATT 12.4 0.20
SAF GEN 9.3 0.42

The Modification Indices Suggest to Add an Error Covariance
Between and Decrease in Chi—-Square New Estimate
PI ATT 10.7 0.15
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SAF CEN 9.3 0.18
ATT3 ATT2 8.0 0.12
CEN2 CEN1 81.0 0.20
CEN3 CEN1 9.3 -0.09
CEN4 CEN1 9.6 -0.09
CEN4 CEN3 19.7 0.15
CENS CEN1 13.6 -0.09
CEN6 CEN2 21.6 -0.10
CEN6 CENS 36.3 0.14
SEL1 CEN4 11.5 -0.10
SEL1 CEN6 14.6 0.09
SEL2 SEL1 12.6 0.10
SEL3 SEL1 9.1 -0.09
SEL4 SEL1 8.1 -0.10
SEL4 SEL2 15.8 -0.15
SEL4 SEL3 40.5 0.26
PI1 SEL1 9.5 -0.07
P12 PI1 68.2 0.18
P14 PI1 8.3 -0. 06
P14 P13 9.7 0.05
P15 P12 18.2 -0.07
P15 PI3 12.4 0.05
PD3 PD1 17.2 -0.07
PD3 PD2 10.5 0.06
PD4 P12 10.8 0.09
PD4 P15 16.0 -0.10
PD4 PD3 14.6 0.10
SAF1 P16 9.0 0.05
SAF2 SAF1 17.2 0.09
SAF4 PD4 8.4 0.10
SAF4 SAF3 25.5 0.13

Time used: 0. 312 Seconds

&S24 © SIMPLIS 7&)
observed variables: F1- F4 E1 E2 A1 SA
raw data from file C:\path.dat
sample size = 261

Paths:
F1-F4->E1E2Al1SA
E1E2->Al1SA

Al ->SA

path diagram

LISREL Output EF

end of problem

Direct effect: a connecting path in a causal model between two variables without an intervening
third variable.
Indirect effect: a compound path connecting two variables in a causal model through an
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intervening third variable
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P /& 4% 14 12 = (hierarchical linear modeling, HLM)

N RZEREEEI (multi-level mixed model) 5% 2 & R 74T (multi-level analysis) ~ L%
AKX 73 % T\ (covariance components model) * Z5 P& & 4R P4 45 I\ (multi-level model) ~ )&
B MRIE T (mixed-effect model) ~ BB RAE I (random-effects model) 3k FE 1 % 2128

F3 8 T (random coefficient regression model) °



