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(398 UE(Confirmatory Factor Analysis : CFA)
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o g 1=‘l = Y eeley d d = A e
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(Confirmatory Factor Analysis : CFA)

1. saneneazdealumsimszideyalaciiflsunsudiase

LISREL 8.72
BY

Karl 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.,
1981-2005 Use of this program is subject to the terms spacified
in the
Universal Copyright Convention.
Website: www.ssicentral.com
The following lines were read from file D:\Copy of
think11\123.5PJ:
SYSTEM FILE from file 'D:\Copy of think11i\123.dsf'
Sample Size = 404
{atent Variables Induction Credibility Deduction Assumption
'Critical Thi’
Relationships
P1 = Induction
P2 = Induction
P3 = Induction
P4 = Induction
PS5 Induction
P6 = Induction
P7 = Induction
P8 = Credibility
P9 = Credibility
P10 = Credibility
P11 = Credibility
P12 = Credibility
P13 = Credibility
P14 = Credibility
P15 = Credibility
P16 = Credibility
P17 = Deduction
P18 = Deduction
P19 = Deduction
P20 = Deduction
P21 = Deduction

A O I | (I |

[T | | A 1 S O



P22 = Deduction
P23 = Deduction
P24 = Deduction
P25 = Deduction
P26 = Assumption
P27 = Assumption
P28 = Assumption
P29 = Assumption
P30 = Assumption
P31 = Assumption
P32 = Assumption
P33 = Assumption
P34 = Assumption
P35 = Assumption
Induction =

'Critical Thi'

Credibility = 'Critical Thi’
Deduction = 'Critical Thi'
Assumption = 'Critical Thi'
Path Diagram
Print Residuals
End of Problem

Sample Size =

404

178

W_A_R_N_TI_N_G: Matrix to be analyzed is not positive definite,

The Modification Indices Suggest to Add an Error Covariance

ridge option taken with ridge constant =

2. nansnazBsavedeyalilunmsiuhuaa

Between and
P3 P2
Ps P2
PS5 P4
P7 P5
P9 P8
P11 P9
P13 P12
P15 P7
P17 P16
P19 p2
P20 P16
P23 P9
P25 P17
P27 P7
P27 P13
P27 P15
P27 P23
P28 p27
P30 P16

Decrease in

21.
ikin’
26.
10.
154
9.
9.
46.
8.
8.
10.
9.
11.
8.
10.
8.
10.
20,
9.

Chi-Square

RV ODUMEEUMONNWROWRENW

COOoOO0OOCOOOOLOOOOoOOOOOOO0O

New Estimate
.04
.03
.04
.03
.03
.02
.03
.06
.02
.03
.02
.03
.02
.03
.03
.03
.04
.05
.03

1.000



P30
P32
P33
P33

P27
P31
P28
P32

179

[
O W 00w
hRRo:

Time used:

0.04
0.05
-0.03
0.03

0.609 Seconds
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3. paasmamadivlumavesuuninanuangs
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1,00 s N

:\a
La” adlr

P
s

Chi-Sguare=610,72, <(-537, p-valua=0.015, RMSER=0.018
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181

d

dszney amsilsiuvesanunaanaeu

Number of Iterations = 10

LISREL Estimates (Maximum Likelihood)

Measurement Equations

P1 = 0.29*%Inductio, Errorvar.= 0.13 , Ry = 0.40

P2

P3

P4

P5

Po

P7

P8

P9

= (,15*Inductio,
(0.025)
6.04

= 0.18*Inductio,
(0.026)
6.75

= (.19*Inductio,
(0.024)
7.83

= 0.12*Inductio,
(0.024)
5.05

= 0,17*Inductio,
(0.026)
6.72

= 0.24%Inductio,
(0.028)
8.54

= 0.23*Credibil,

= 0.18*Credibil,
(0.026)
7.09

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

Errorvar

(0.011)
11.90

.= 0.18 , Ry = 0.11
(0.013)
13.87

.= 0.18 , Ry = 0.15
(0.013)
13.73

.= 0.14 , Ry= 0.20
(0.010)
13.47

.= 0.16 ., Ry = 0.079
(0.012)
14.00

.= 0.17 , Ry = 0.14
(0.012)
13.74

.= 0.17 , Ry = 0.25

(0.013)

13.23

]

.= 0.12 , Ry = 0.29
(0.0091)
13.16

.= 0.17 , Ry= 0.15
(0.013)
13.76



P10 = 0.16*Credibil,
(0.028)
5,63

P11l = 0.23*Credibil,
(0.029)
g.01

P11z = 0.18*Credibil,
(0.028)
6.43

P13 = 0.21*Credibil,
(0.028)
7.60

P14 = 0.29*Credibil,
(0.030)
9.42

P15 = 0.26%Credibil,
(0.032)
7.98

P16 = 0.17*Credibil,
(0.026)
6.43

P17 = 0.18*Deductio,

P18 = 0.30*Peductio,
{0.039)
7.61

P19 = 0.24%Deductio,
(0.038)
6.45

P20 = 0.24%Deductio,
(0.035)
6.79

P21 = 0.28*Deductio,
{0.039)
7.13

p22 = 0.25*Deductio,
(0.036)
6.86

182

Errorvar.= 0.20 , Ry= 0.11
(0.014)
13.91

0.27

i

Errorvar.= 0.14 , Ry
(0.011)
13.27

Errorvar.= 0.18 , Ry
(0.013)
13.75

[}

0.15

it

Errorvar.= 0.14 , Ry = 0.23
(0.011)
13.43

Errorvar.= 0.098 , Ry = 0.44
(0.0081)
12.08

0.26

Errorvar.= 0.17 , Ry
(0.013)
13.30

0.15

Errorvar.= 0.15 , Ry
(0.011)
13.79

0.18

il

Errorvar.= 0.13 , Ry
(0.0096)
13.65

0.43

It

Errorvar.= 0.10 , Ry
(0.0081)
12.49

0B

n

Errorvar.= 0.19 , Ry
{0.014)
13.60

Errorvar.= 0.14 , Ry = 0.26
(0.010)
13.43

0.31

il

Errorvar.= 0.15 , Ry
(0.011)
13.17

Errorvar.= 0.14 , Ry= 0.27
(0.011)
13.39



P23 = 0.15%Deductio, Errorvar.= 0.27 , Ry = 0.067
(0.035) (0.019)
4,32 14.06

P24 = 0.28%Deductio, Errorvar.= 0.18 , Ry= 0.28
(0.041) (0.013)
6.91 13.35

P25 = 0.32*Deductio, Errorvar.= 0.092 , Ry = 0.48
(0.038) (0.0077)
8.48 11.99

P26 = 0.13*Assumpti, Errorvar.= 0,14 , Ry = 0.12

(0.010)
13.66

P27 = 0.089*Assumpti, Errorvar.= 0.26 , Ry = 0.032
(0.031) (0.018)
2.87 14.15

P28 = 0.17*Assumpti, Errorvar.= 0.20 , Ry = 0.14
(0.036) (0.015)
4.84 13.55

P20 = 0.25*Assumpti, Errorvar.= 0.11 , Ry = 0.38
(0.042) {0.0093)
5.89 11.68

P30 = 0.19*Assumpti, Errorvar.= 0.17 ., Ry = 0.19
(0.037) (0.013) :
5.20 13.28

P31 = 0.18*Assumpti, Errorvar.= 0.16 , Ry = 0.17
(0.035) (0.012)
5.08 13.32

P32 = 0.24*Assumpti, Errorvar.= 0.16 , Ry= 0.27
(0.042) (0.013)
5.56 12.64

P33 = 0.22%Assumpti, Errorvar.= 0.16 , Ry = 0.24
(0.040) (0.012)
5.44 12.87

P34 = 0.17*Assumpti, Errorvar.= 0.15 , Ry = 0.17
(0.033) (0.011)
5.03 13.42

P35 = 0.18*Assumpti, Errorvar.= 0.18 , Ry = 0.17
(0.036) (0.013)
5.06 13.39
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5. ugnsnuazdannurenndosnaunauveshuaaiudeyaBalssdng

Goodness of Fit Statistics

Degrees of Freedom = 537
Minimum Fit Function Chi-Square = 573,05 (P = 0.14)
Normal Theory Weighted Least Squares Chi-Square = 610.72
(P= 0.015)

Chi-Square Difference withl9Degrees of Freedom=351.02 (P= 0.0)
Estimated Non-centrality Parameter (NCP) = 73.72
90 Percent Confidence Interval for NCP = (16.99 ; 138.75)

Minimum Fit Function Value = 1.42
Population Discrepancy Function Value (FO) = 0.18
90 Percent Confidence Interval for FO = (0.042 ; 0.34)
Root Mean Square Error of Approximation (RMSEA) = 0.018
90 Percent Confidence Interval for RMSEA =(0.0088 ; 0.025)
pP-Value for Test of Close Fit (RMSEA < 0.05) = 1.00

Expected Cross-Validation Index (ECVI) = 1.97
90 Percent Confidence Interval for ECVI = (1.83 ; 2.13)
ECVI for Saturated Model = 3.12
ECVI for Independence Model = 25.53

Chi-Square for Independence Model with 595 Degrees of Freedom =
10244.48
Independence AIC = 10314.48
Model AIC = 796.72
Saturated AIC = 1260.00
Independence CAIC = 10489.62
Model CAIC = 1262.08
Saturated CAIC = 4412.45

Normed Fit Index (NFI) = 0.94
Non-Normed Fit Index (NNFI) = 1.00
Parsimony Normed Fit Index (PNFI) = 0.85
Comparative Fit Index (CFI) = 1.00
Incremental Fit Index (IFI) = 1.00
Relative Fit Index (RFI) = 0.94

Critical N (CN) = 435.40

Root Mean Square Residual (RMR) = 0.0089
Standardized RMR = 0,043
Goodness of Fit Index (GFI) = 0.92
Adjusted Goodness of Fit Index (AGFI)
Parsimony Goodness of Fit Index (PGFI)

0.91
0.78
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x) (cf) (124N

32 6 401 396 98.75 72
31 25 395 382.5 95.39 67
30 28 370 356 88.78 62
29 30 342 327 81.55 59
28 52 312 286 71.32 56
27 30 260 245 61.10 53
26 36 230 212 52.87 51
25 14 194 187 46.63 49
24 18 180 171 42.64 48
23 9 162 157.5 39.28 47
22 16 153 145 36.16 47
21 9 137 132.5 33.04 46
20 6 128 125 31.17 45
19 5 122 119.5 29.80 45
18 6 117 114 28.43 44
17 8 111 107 26.68 44
16 7 103 99.5 24.81 43
15 10 96 91 22.69 42
14 8 86 82 20.45 42
13 10 78 73 18.20 41
12 7 68 64.5 16.08 40
11 5 61 58.5 14.59 39
10 6 56 53 13.22 39
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AIUUAY aa (0 anuaazay cf-(/2) PR=100{cf- | Tun@
(x) {c) (E#2)YN
9 6 50 47 11.72 38
8 9 44 39.5 9.85 37
7 13 35 28.5 7.11 35
6 17 2 13.5 3,37 32
5 5 5 2.5 0.62 18
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