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EQS. A STRUCTURAL EQUATION PROGRAM MULTIVARIATE SOFTWARE,

COPYRIGHT BY P.M. BENTLER VERSION 5.7b (C) 1985 - 1998.
PROGRAM CONTROL INFORMATION
1 /TITLE
2 Model created by EQS 5.7b - BETWEEN.EDS
3 /SPECIFICATIONS
4 DATA=D\USERS\KONTHESIS\OLDDATA ESS;
VARIABLES= 12, CASES= 11
METHODS=ML,
MATRIX=RAW,
ANALYSIS=MOMENT;

© 00 N O o

group=2;
10 /LABELS

11 VI=TEAJD; V2=TEA TEC; V3=TEA EXP; V4=TEA MAJO; V5=TEA FACU;

12 V6=TEA GRAD; V7=STU_ID; V8=TEST1; V9=TEST2, V10=TEST3;
13 V11=TEST4: V12=IQ_ CORE

14 /JEQUATIONS

15 V2 = +*/5 +*/6 +*/999 + 1E2

16 V3 = +*V5 +*/999 + 1E3;

17 V5 = +*/999 + 1E5;

18 V6 = +*V5 +*/999 + 1E6,

19 V8 =+0F1 +1F2 + 5.76F3 +1ES;
20 \O =+ 1F1 +1FR2 + L.76F4 + 1E9;
21 V10= +*1 +1F2 + 5.76F5 +1E10;
22 V11 = +*1 +1R2 + 576F6 + 1E11;
23 V12 = +*/999 + 1E12;

24 +*V12 + 1D1;

25 = +*VI12 + 1D2,

27

FL
P2

26 F3 =+0F7 +1F8 + 1D3;
HM =+ 1F7 +1F8 + 1D4
5=

28 *F7 +1F8 + 1D5;
29 F6= +*F7 +1F8 + 1D,
0 F7= +"2+*3+*5+*6 + 1D7,
3l B= +*2+*3+*5 +*6+ 108,

32 /VARIANCES
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41
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¥

42
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oo

47 =

48 D6 =%

49 D7 =

50 D8 =¢

51 /COVARIANCES
52 /constraints

53 /print

54 fit=all;

55 effectues;

56 /Imtest

57 /OUTPUT

58 parameters;

59 standard errors;
60 listing;

61 data="EQSOUT&.ETS;

62 /END

62 CUMULATED RECORDS OF INPUT MODEL FILE WERE READ (GROUP 1)

PROGRAM CONTROL INFORMATION



64 /TITLE

65 Model created by EQS 5.7b - WITHIN1.EDS

66 /SPECIFICATIONS

67 DATA=D:\USERS\KONTHESIS\OLD DATA. ESS;
68 VARIABLES= 12, CASES= 365;

69 METHODS=ML,

70 MATRIX=RAW,

71 ANALYSIS=MOMENT;

72 /LABELS

73 V1=TEAJD; V2=TEA TEC; V3=TEA EXP;, VA=TEA MAJO; V5=TEA FACU;
74 \V6=TEA GRAD; V7=STU ID; V8=TEST1; VO=TEST2; V10=TEST3;
75 V11=TEST4: V12=IQ_SCORE;

76 /EQUATIONS

77 V8= +CF1 + 1R2 + 1E5

78 V9= +1F +1R2 + 1E5

79 V10 = +*F1 + 1R2 + 1E1G;

80 V11 = +*1 + 1R2 + 1E1];

8L V12 = +*/999 + 1EI2,

82 KL= +*12 + 1D1;

83 P2 = +*V12 + 1D2,

84 VARIANCES

85 V999 = 1.00;

—_ %
|

8 B

87

e
]

838

0

0=x

89 Ell1=*%

90 E12 =%

91 D1 =%

92 D2 =%

93 /COVARIANCES
94 /print

95 fit=all;

96 effect:=yes;

97 /Imtest



98 /OUTPUT

99 parameters;

100 standard errors;

101 listing;

102 data='EQSOUT&.ETS
103 /END

103 CUMULATED RECORDS OF INPUT MODEL HLE WERE READ (GROUP 2)

/OUTPUT PARAGRAPH CANNOT COEXIST WITH MULTI-SAMPLE ANALYSIS.
/OUTPUT IS IGNORED.

MULTIPLE POPULATION ANALYSIS, INFORMATION IN GROUP 1

MAXIMUM LIKELIHOOD SOLUTION (NORMAL DISTRIBUTION THEORY)
PARAMETER CONDITION CODE

ES.E8 LINEARLY DEPENDENT ON OTHER PARAMETERS
E11.E11 LINEARLY DEPENDENT ON OTHER PARAMETERS

D4.D4 LINEARLY DEPENDENT ON OTHER PARAMETERS

D5.05 LINEARLY DEPENDENT ON OTHER PARAMETERS

D8.D8 LINEARLY DEPENDENT ON OTHER PARAMETERS

MULTIPLE POPULATION ANALYSIS, INFORMATION IN GROUP 1

MAXIMUM LIKELIHOOD SOLUTION (NORMAL DISTRIBUTION THEORY)
E11.E11 VARIANCE OF PARAMETER ESTIMATE IS SET TO ZERO.
D4.D4 VARIANCE OF PARAMETER ESTIMATE IS SET TO ZERO.
D5,D5 VARIANCE OF PARAMETER ESTIMATE IS SET TO ZERO.

AVERAGE ABSOLUTE COVARIANCE RESIDUALS = 5.5516

AVERAGE OFF-DIAGONAL ABSOLUTE COVARIANCE RESIDUALS = 55189
MULTIPLE POPULATION ANALYSIS, INFORMATION IN GROUP 1

MAXIMUM LIKELIHOOD SOLUTION (NORMAL DISTRIBUTION THEORY)



MEASUREMENT EQUATIONS WITH STANDARD ERRORS AND TEST STATISTICS

TEA TEC =V2 = -,169*V5 - 456*V6  + 1.000*Vv999
.065 118 105
-2.617 -3.870 9.505
+ 1.000 E2
TEA EXP =V3 = -1.321A5 +  23.253*V/999 + 1.000 E3
1.778 1.398
-743 16.628
TEA FACU=V5 = ,618*V999 + 1.000 B5
.030
20.380
TEA GRAD=V6 = 2025+ ,798*V/999 + 1.000 B6
.032 .025
6.352 31.900
TEST1 =V8 = 1000 2 + 5760 F3 + 1.000 EB

TEST2 =\9 = 1000 H + 1000 2 + 5.760 A4
+ 1.000 B9
TEST3 =V10 = 1935F1 + 1000 2 + 5.760 B
.900
2151
+ 1.000 E10
TEST4 =V1l1= 1458F1 + 10002 + 5760F6
214

6.823

117
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+ 1.000 El1

MEASUREMENT EQUATIONS WITH STANDARD ERRORS AND TEST STATISTICS (CONTINUED)
MULTIPLE POPULATION ANALYSIS, INFORMATION IN GROUP 1
MAXIMUM LIKELIHOOD SOLUTION (NORMAL DISTRIBUTION THEORY)

IQ SCORE=VI2 =  40.757*V/999 +  1.000 E12
526

77.554

MULTIPLE POPULATION ANALYSIS, INFORMATION IN GROUP 1
MAXIMUM JKELIHOOD SOLUTION (NORMAL DISTRIBUTION THEORY)

CONSTRUCT EQUATIONS WITH STANDARD ERRORS AND TEST STATISTICS

F1 =F1 = .0320/12 + 1.000 DL
.020
1561
R =F2 = .5620/12 + 1.000 D2
.036
15.809
3 =R = 10008 + 1.000 D3
H =K 1000 F7 + 10008 + 1.000 D4
B =k = S34F7 + 1000 B + 1.000 D5
.233
2.295
F6 =F6 = 1.494*F7 + 1.000 F8 + 1.000 D6
.284
5.267

F7 =F7 = -075%V2  + ,002*V3  + ,489*V5
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123

-.885 .615 3.977
1356 + 1.000 D7

145

-.928

B =R = ,346*V2 - .0100/3 W73\V5

154 .005 173

2.252 -1.840 -423

,536*V6  + 1.000 D8
.264

-2.029

DECOMPOSITION OF EFFECTS WITH NONSTANDARDIZED VALUES

PARAMETER TOTAL EFFECTS

TEA TEC =V2 = -,261%V5  +  -456*V6 + A75'V999

1000 E2 + -6l B + -.456 B

TEA EXP =V3 = -1.32115  + 22.436%V999 + 1.000 E3

-1.321 B

TEA FACU=V5

,618*V999 +  1.000 BB

TEA GRAD=V6

20205 + .9230/999 + 202 B5
1.000 B

TEST1 =v8 = 1.994Vv2 + -.056 V3 + -1.492 V5

-3.596 V6  + 562 v12 + 1.000 F2

5.760 F3 + 5.760 F8 + 19.499 V999

1.994 E2 + -.056 E3 + -1.492 E5



-3.996 E6 + 1.000 E8 + 562 E12
1.000 D2 + 5.760 D3+ 5.760 D8

TEST2 1561 V2 + -.046 V3 + 1.269'
-4.579 V6 + 594 V12 + 1.000 F1
1.000 F2 + 5.760 F4 + 5.760 F7
5760 F8 +  21.836 V999 + 1561 E2
-.046 E3 + 1.269 E5 +  -4.579 E6
1.000 E9 + 594 E12 + 1.000 D1
1.000 D2 + 5.760 D4 + 5.760 D7
5.760 D8

TEST3 I~ 1.763 V2 + -051 V3 + -.018'
-4.307 v6 624 V12 + 1.935*F1
1.000 F2 + 5.760 F5 + 3.075 F7
5.760 F8 +  22.550 V999 + 1.763 E2
-051 E3 + -018 E5 +  -4.307 E6
1.000 E10 + 624 E12 + 1.935 D1
1.000 D2+ 5760 5 + 3.075 7
5.760

TEST4 = 1.347 V2 + -041 V3  + 2.635
-4.867 V6 + 609V12 + 1.458*F1
1.000 F2 + 5.760 F6 + 8.608 F7
5760 F8 +  22.944 V999 + 1.347 E2
-.041 E3 + 2635 E5 +  -4.867 E6
1.000 E11 + 609 E12 + 1.458 D1
1.000 2 + 5760 6 + 8.608 D7
5.760 D8

IQ_SCORE=V12 = 40.757*V999 + 1.000 E12

F1 =F1 ,032*Vv12 + 1.287 V999 + .032 E12

1.000 D1
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F2

F3

F4

F5

F6

F7

F8

=F2 = ,562*V12

1.000 D2

=F3 = .346 V2

-.694 V6 +

346 E2  +

-.694 E6 +

=F4 = 271 V2

- 795 V6 +

-413V999 +

220 ES5 +

1.000 D7

=F5 = .306 V2

- 748 V6  +

-.498Vv999 +

-.003 E5 +

.534 D7 +

=F6 = .234 V2

-.845V6 +

-.323 V999 +

A57 ES5  +

1.494 D7 +

=F7 = -,075%V2

-,101*Vv6 +

.002 E3 +

1.000 D7

=F8 = ,346*V2

-,694*V6  +

-.010 E3 +

1.000 D8

+

+

+ -.010 V3

+

+

+

1.000 F8 +

-.010 E8 +

1.000 D3 +

-.008 V3

1.000 F7 +

271 E2  +

- 795 E6 +

1.000 D8

-.009 V3

534-F7  +

306 E2  +

-.748 E6 *

1.000

-.007 V3

1.494*F7 +

234 E2 +

-.845 E6 +

1.000 8

+ ,002*V3

+

.182 voos| +

479 E5 +

-,010*V3

-.595V999 +

-.259 E5 +

22.925 V999 +

.562 E12

+ -.259 V5
-.595 v999
-.259 E5

1.000 8

+ .220 V5

1.000 F8

-.008 E3

1.000 4

+ -.003 V5

1.000 F8

-.009 E3

1.000 5

+ 457 V5

1.000 F8

-.007 E3

1.000 6

+ ,479*V5

-.075 E2

-.101 E6

+ -,259*V5

.346 E2

-.694 E6
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DECOMPOSITION OF EFFECTS WITH NONSTANDARDIZED VALUES

PARAMETER INDIRECT EFFECTS

TEA_TEC =V2 = -,092*V5  + -,525*V999 + -.261 E5
.039 .144 .088
-2.337 -3.654 -2.987
-.456 E6
.167
-2.736
TEA_EXP =V3 = -,816*V999 + -1.321 E5
1.554 2.514
-.525 -.526
TEA_GRAD=V6 = .125*V999 + .202 E5
.029 .045
4.288 4.492
TEST1 =V8 = 1.994 v2 + -.056 V3 + -1.492 V5
1.252 .043 1.304
1.592 -1.301 -1.144
-3.996 V6  + 562 V12 + 5.760 F8
2.211 .050
-1.808 11.179
19.499 V999 + 1.994 E2 + -.056 E3
.766 1.252 .043
25.456 1.592 -1.301

-1.492 E5 + -3.996 E6 + .562 E12
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1.304 2211 .050

-1.144 -1.808 11.179

1.000 D2 + 5.760 D3 + 5.760 D8

TEST2 =V9 = 1561 V2 + -046 V3 + 1.269 V5
1.300 .045 1.405
1.201 -1.023 .904

-4579 V6 + 594 V12 + 5.760 F7
2.282 .052

-2.006 11.354

5,760 F8 +  21.836 V999 + 1561 E2
812 .300

26.902 1.201

-.046 E3 + 1269 E5 + -4.579 E6
.045 1.405 2.282

-1.023 .904 -2.006

594 EI2 + 1.000 D1+ 1.000 D2
.052

11.354

5760 D4 + 5.760 D7 + 5.760 D8

TEST3 =V10 = 1763 V2 + -051 v3 + -.018 V5
1.238 .043 1.545

1.424 -1.191 -.012
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-4307 V6 + 624 V12 + 3.075 F7
2.175 051 1.895
-1.930 12.196 1623

5760 B + 22550 V999 + 1763 E2
.890 1238
25.351 1424

-061 B3 + -018B + -4307B
043 1.545 2.175
-1.191 -012 -1.980

624 E12 + 19301 + 1.000 D2

051 1272

12.196 1521

576006 + 3.0/5D7 + 576008

1.895
1.623
TEST4 =V11= 1347V2 + -041V3 + 26355
1.448 .050 1.565
.930 -.817 1684

-4.867 V6 + 609V12 +  8.608 F/
2.536 .058 2311
-1.919 10.459 3.725

5760 B + 22.944\999 + 1347 2
891 1.448
25.766 .930

041 B3 + 2635 B + -4867B
.050 1.565 2.536
-817 1.684 -1.919
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1

=F4

F3

609 E12 +  1.458 D1 + 1.000 D2
.058 302
10.459 4.824

5760 D6 + 8608 D7 + 5760 D8
2311
3.725

1.287 V999 + .032 E12

1.167 .029

1104 1104

22.925 V999 + 562 EI2

2.093 .050
10.953 11.179
346V2 + 0l0Vv3 +  -259
217 .008 .226
1.592 -1.301 -1.144
-694\V6 + 785 V999 + 346 E2
.384 .355 217
-1.808 -1.675 1.592

-0I0B3 + -29BE + -694E6

.008 .226 .384
-1.301 -1.144 -1.808
1.000 D8
2711V2 0o08Vv3 + .220

226 .008 .244
1.201 -1.023 .904
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-79%5V6 +  -413\V999 + 2711 B2
.396 .369 .226
-2.006 -1.118 1201

-008 B3 + 2085 + -7 B
.008 244 .396
-1.023 .904 -2.006

1000D7 + 1.000 D8

306v2 + -009V3 +  -003V5
215 .007 .268
1.424 -1.191 -.012

-748\V6 +  -498 V999 -» 306 B2
378 .353 215
-1.980 -1.408 1424

-009E3 + -003BE + -746E6
.007 .268 .378
-1.191 -.012 -1.980

534 D7+ 1.000 D8
329
1.623

234V2 + -007V3 + 457 \5
251 .009 272
.930 -.817 1.684

845Vve + 0 -323V999 + 234 B2

440 A1 251

1919 -.786 .930

-.007 E3 45T E5 +  -845 E6
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MAXIMUM LIKELIHOOD SOLUTION (NORMAL DISTRIBUTION THEORY)

STANDARDIZED SOLUTION:

TEA_TEC=V2

.009 272 440

-817 1.684 -1.919

1494 D7 +  1.000 D8
401
3.725

-010*V5  + 0346 + 182Vv999

051 .056 .200

-.196 .610 912

-0 E2 + 002 B3 + 479 B5

120 .004 163
-.626 435 2.937
-101 B

.209
-484

-186*Vs +  -158*V6 + = -595 V999
105 115 .355
-1.772 -1.376 -1.675

B46E2 + -010E3 + -259 B

217 .008 .226
1592 -1.301 -1.144
-694 B

384

-1.808

= -165*V5 - 244*V6 + ,000*V999

R-SQUARED

127



.002
.000
35
.059 BB.997

.000
.011

.353

.235

+ 940 E2 116
TEA EXP =V3 = -046*V5 + ,000*"V/999 + .999 E3
TEA FACU=V5 = ,000"999 + 1.000 E5
TEA GRAD=V6 = ,368*V5 + ,000*"V/999 + .930 E6
TEST1 =V8 = 910R2 + 4I0R3 +
TEST2 =v9 = 265FL + B842R2+ 436 H
+ .052B9 .997
TEST3 =V10= 47MF1 + 783 R+ 34
+ 029 E10 .999
TEST4 =V11= 3B4F1 + TJTI0R+ 215K
+ A4l6EN .827
IQ_SCORE=V12 = ,000"V/999 + .0 O El2
FL =F1 = .106-V12 * .994 D1
F2 =F2 = ,594*V12 + .804 D2
F3 =F3 = 484 F8 + .875 D3
FA =F4 = 428 F7 + 421 F8 + .878 D4
Fs =F5 = ,278*F7 + 512 F8 + .875D5
Fs =F6 = ,926*F7 + 610 F8 + .431 D6
F7 =F7 = -122*v2 + 081*/3 + ,775*/5
.118*V6 + .631 D7 .602
F8 =F8 = ,572*V2 449*V3 .118*V5
— 473*v6 + .107 D8 989

END OF METHOD

.228

.235

.814

MULTIPLE POPULATION ANALYSIS, INFORMATION IN GROUP 2

MAXIMUM LIKELIHOOD SOLUTION (NORMAL DISTRIBUTION THEORY)

MEASUREMENT EQUATIONS WITH STANDARD ERRORS AND TEST STATISTICS

TEST1

=V8 =

1.000 F2

+ 1.000 E8
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TEST2 =V9 = 1000 1 + 1.000 F2 + 1.000 E9

TEST3 =V10= 1372F1 +1.000F2 + 1.000 E10
129
10.669

TEST4 =V11= 1467/F1 + 1.000F2 + 1.000 El1

143

10.250

IQ_SCORE=V12 = 40.757*V999 + 1.000 E12

526

77.554

MULTIPLE POPULATION ANALYSIS, INFORMAT ON IN GROUP 2

MAXIMUM LIKELIHOOD SOLUTION (NORMAL DISTRIBUTION THEORY)

CONSTRUCT EQUATIONS WITH STANDARD ERRORS AND TEST STATISTICS

FL =F1 = ,056*V12 + 1.000 Di

.008

7.230

2 =F2 = ,482*v12 + 1.000 D2

.011

43.784

MULTIPLE POPULATION ANALYSIS, INFORMATION IN GROUP 2
MAXIMUM LIKELIHOOD SOLUTION (NORMAL DISTRIBUTION THEORY)

VARIANCES OF INDEPENDENT VARIABLES
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E8 -TEST1 10.558*1 D1 - F1 9.653*1

2528 | 2.387 1
4176 1 4.045 1

E9 -TEST2 13.060*102 - R2 439111

1.609 1 4557 1
8.119 | 9.636 |

E10TEST3 1411211

2.094 |
6.740 |

E11TEST4 10.816*1

2615 |
7.578 |

E12 -IQ_SCORE 7125541

6.274 |
11.358 |

DECOMPOSITION OF EFFECTS WITH NONSTANDARDIZED VALUES

PARAMETER TOTAL EFFECTS

TEST1

TEST2

TEST3

=V8 = .482V12 +1.000 2 +19.657 V999 + 1.000 EB
482 E12 + 1.000 D2

=9 = 538Vv12 +1000FL +1.000F2 +21.945V999
1000E9 + 538E12 +1.000DL + 1.000D2

=V10= .559VI12 + 1372F1 + 1.000F2 +22.795V999
1000 E10 + B59E12 +1372D1 + 1.000 D2
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TEST4 =V11-= 565V12 + 1.467*F1 +1.000 F2 +23.013V999

0 E + 565E12 +1467D1L + 1.000D2

IQ_SCORE=V12 = 40.757*V999 + 1.000 E12

FI =F1

,056*V12 +2.288V999 + .056 El2 + 1.000 DL

2 =F2

A82%V12  +19.657 V999 + 482 E12 + 1.000 D2

DECOMPOSITION OF EFFECTS WITH NONSTANDARDIZED VALUES

PARAMETER INDIRECT EFFECTS

TEST1 =V8 = .482V12 +19.657 V999 + 482 E12 + 1.000 D2

.016 729 .016

30.960 26.960 30.960

TEST2 =V9 = .538V12 +21.945V999 + .538 E12 + 1.000 DL

017 .790 .017

32.199 27.767 32.199

1.000 D2

TEST3 =V10= .559VI12 +22.795V999 + 550 E12 + 1.372 DL

.018 847 .018 .182

30.903 26.923 30.903 7.544

1.000 D2

TEST4 =V11= .565V12 +23.013V999 + .565 E12 + 1.467 D1

.019 877 .019 202

29.896 26.249 29.896 7.248

1.000 D2
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F1 =F1 = 2.288V999 + .056 El2
.449 .011

5.090 5.112

F2 =F2 = 19.657 V999 + .482 E12
729 .016

26.960 30.960

MULTIPLE POPULATION ANALYSIS, INFORMATION IN GROUP 2

MAXIMUM LIKELIHOOD SOLUTION (NORMAL DISTRIBUTION THEORY)

STANDARDIZED SOLUTION: R-SQUARED
TEST1 =8 = .923 F2 + .386 E8 .851
TEST2 =V9 = 336 FL + .832 F2 + .387 E9 .850
TEST3 =V10 = ,434*F1 + .784 F2 + .379 E10 .857
TEST4 =VI11 = ,445*F1 + .751 F2 + .430 El1 .815
IQ_SCORE=V12 = ,000*V999 + 1.000 E12 .000

FL =F1 = .15Tv12 + .989 D1 .023

F2 =F2 = .523*v12 + .852 D2 274

END OF METHOD
STATISTICS FOR MULTIPLE POPULATION ANALYSIS
GOODNESS OF FIT SUMMARY
INDEPENDENCE MODEL CHI-SQUARE = 2026.590 ON
INDEPENDENCE AIC = 1934.59015 INDEPENDENCE CAIC =
MODEL AIC= 47.48745 MODEL CAIC = -68.01201

CHI-SQUARE = 91.487 BASED ON 22 DEGREES OF FREEDOM

PROBABILITY VALUE FOR THE CHI-SQUARE STATISTIC IS LESS THAN 0.001

BENTLER-BONETT NORMED  FIT INDEX=

BENTLER-BONETT NONNORMED FIT INDEX=

COMPARATIVE FIT INDEX (CFI) = 0.965
BOLLEN (IFI) FIT INDEX= 0.965
McDonald (MFI) FIT INDEX= 0.874

LISRELGFI HT INDEX= 0.964

46 DEGREES OF FREEDOM

1693.09129
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LISREL AGFI FIT INDEX= 0.876

ROOT MEAN SQUARED RESIDUAL (RMR) = 10.309
STANDARDIZED RMR = 0.134

ROOT MEAN SQ. ERROR OF APP.(RMSEA)= 0.078

90% CONFIDENCE INTERVAL OF RMSEA ( 0.062, 0.095)

Execution begins at 15:51:32.85
Execution ends at 15:51:33.89

Elapsed time = 1.04 seconds



b 2520
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