PSY 9555A (Oct 16): CFA Extensions (Invariance and Means)
Multi-Trait Multi-Method Model

model :

stress by stress2 stress3 stress4; 'traitl
plea=sed by pleased? pleased3 pleased4; 'traitl
dep by dep2 dep3 dep4:'trait3

Time2 by stress2 pleased?
Time3 by stress3 pleased3
Time4 by stress4 pleased4
stress with pleased dep:;
pleased with dep;

time? with time3 timed;
time3 with time4:;

timed - timed with stress
output: sampstat residual
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Multi-Trait Multi-Method Model: Correlated Residuals

model :

stress by stressZ stress3 stress4g;
pleaszed by pleased? pleaseds pleasedd:
dep by depZ dep3 dep4;

stress with pleased dep:

stress2 with pleased? dep:

pleased? with dep2:;

stress3 with pleased3 dep3:

pleasedd with dep3:;

stress4 with pleaszedd dep4d:

pleasedd with dep4d:

ocutput: sampstat residual stdyx tech4:;

Chi-S5gquare Test of Model Fit

Value

Degrees of Freedom

E-Value

Scaling Correction Factor
for MLE

EMSEZ (Root Mean Sqguare Error Of Approximation)

Eztimate
90 Percent C.I.
Probability BMSEL <= .0&

CFI/TLI

CFI
TLI

SEME (S5tandardized Root Mean Sguare Residual)

Value

Standardized solution
Non-significant coefficients/paths removed

ktress?)
stress3
21.380%
i stressd
0.1251 -3
1.0853 leased? .24
leased3
0.033 "34
0.000 leasedd
0.796
dep2
0.9495 .
0.988 dep3
dep4
0.025



Reliability of Latent Variables

Two-Tailed 15 —
Estimate 5.E. Est./S.E. E-Value XiX;

AN2 A
(Z4) ¢
~ 2 ~ ~
DAY,
SEQUENT EY ! ii
HANDMOV 1.000 0.000 333.000 333.000

Wmm‘igig i;’*” 0.182 szi gggg In Kline (Raykov, 1997, 2004)
Use unstandardized solution

5TMULT BY

GESCLOS 1.000 0.000
TRIANGLE 1.445 0.227

SPATMEM 2.029 0.335

MATANALG 1.212 0.212 T

PHOTSER 1 :zi 0.;6; Rellablllty of SEQUENT

SIMULT WITH

| .-SEQUENI' 1.271 0.324 3.918 0.000 (1.OO+1.147+1.388)A2 _ 12.496
iy e e s e 12.496 x 2.839 = 35.477

35.477 / 35.477 +(8.664+1.998+2.902)

Residual Variances
HANDMOV E.664 237 0.000 — 723
NUMBREC 1.998 0.414 4,830 0.000 *
WORDORD 2.302 0.604 4.801 0.000
GESCLOS 5.419 0.585 9.261 0.000
TRIANGLE 3.425 0.458 7.473 0.000 H :
SPATMEM 9.998 1.202 8.320 0.000 See Kllne p 242 for other equatlons
MATRNALG 5.104 0.578 8.837 0.000 .
Involving correlated errors



Modeling Means

So far we have modeled the sample/observed var-cov matrix

It is also possible to model the means of the observed variables and latent

variables

Useful to compare groups, experimental conditions, and longitudinal data

Advantage over t-tests, ANOVA, conventional repeated measures designs:
e Possibility to first evaluate measurement invariance across groups or

longitudinal waves
Main caveat: having enough subjects in each condition

Alternative procedure to compare groups in SEM — MIMIC model



Understanding Means and Intercepts in SEM

e Exogenous variables (X variables) have means
e Endogenous variables (Y variables) such as indicator variables have intercepts

e Think of indicator variables in terms of regression equations

Vi =B+ B X, +6

Intercept (B,)
Hy = By + :Blluxl Mean X () ’ @
if 1, =0(i.e.,centered) e /
aten Indicator y
H, = ﬁo X Factor

loading (B,) Mean Y (u,)



Mean Structure: Multiple groups (gender)

usevariables are drinklb drink2b drink3b drink4db:;

grouping iz gender (l=male Z2=female) ; Imulti-group statement
model: drink by drinklb drink2b drink3b drink4db:

In Mplus, in a multi-group analysis Parameters and dfs
with a mean structure, both the Elements:
intercepts and the factor loadings (v (v+3))/2 =(4*7)/2 =14 x 2 (groups) = 28
are held equal across groups as the
default to specify measurement Parameters:
invariance. 4 residuals x2 =8
4 intercepts
Also means and intercepts of the 3 indicators (1 free)
latent variables of the first group are 1 latent variable variance x 2 =2
fixed at O while those in the other 1 mean (in one group)
group(s) are free to vary. Total parameters = 18

dfs =28 -18 =10



Mean Structure: Multiple groups (gender)

Chi-Sgquare Test of Model Fit

Value 12.672
Degrees of Freedom 10
P-Value 0.0446

Chi-Sguare Contribution From Each Group

HMALE 1z.102
FEMALE 6.570

EMSEA (Root Mean Sguare Error Of Approximation)

Eztimate 0.065

90 Percent C.I. 0.010 ©0.110

Probability RMSEA <= .05 0.261
CFI/TLI

CFI 0.994

TLI 0.89393

Chi-S5guare Test of Model Fit for the Baseline Model

Value 1473.28%9
Degrees of Freedom 1z
P-Value 0.0000

SEME (Standardized Root Mean Sguare Residual)

Value 0.036



DRINE BY
DRINE1E
DRINKZB
DRINKE3B
DRINE4E

Means
DRINE

Intercepts
DRINE1E
DRINEZE
DRINE3E
DEINE4E

Variances
DRINE

Besidual Variances
DRINKEI1E
DRINEZE
DRINE3E
DRINEA4E

Estimate
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Significant difference between males and females
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989
27
286
28

89399

11
11
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(but need to show invariance of intercepts first




Males

0.00

Mean Structure: Multiple groups (gender)

drinklb

a— 13.78
_—

7.05

1.00

\

drink2b

—6.14

%
6.81

drink3b

+— 15.01

%

7.94

/]

drink4b

a— 13.09

%

7.65

Females

/N

drinklb

a—5.01

%

7.05

drink2b

e—4.88

6.81

drink3b

—5.32

%

7.94

drink4b

— 6.49

7.65

Note that the reproduced means for males are 7.05, 6.81, 7.94, and 7.65 are the
same as their intercepts because their latent variable mean = 0. The reproduced
means for females are 3.76, 3.65, 4.37, and 4.09. These can be reproduced as the

mean of the latent variable (-3.30) x loading + intercept.



CFA Measurement Invariance — Types of Invariance

Dimensional invariance

Configural invariance

Metric (loadings) invariance

Strong factorial (intercepts) invariance (also known as scalar invariance)

Strict factorial invariance (indicator residual variances)

Population heterogeneity
Factor variances/covariances invariance

Latent means invariance



Model 1: No constrained parameters (Unconstrained/Parent model)

usevariables are stresslbk stressZb stress3kb stress4b

drinklb drinklb drink3b drink4b;

grouping is gender (l=male Z2=female); 'multi-group statement

model: stress by stresslb stressZb stress3k stress4db;

drink by drinklbk drinkZb drink3b drink4db;

[etress@0 drink@0]; !'latent means in all groups fixed at zero

model female: 'statements to indicate that parameters which are not constrained across groups
stress by stresslb stress3b stress4db; !'to remove defaunlt loading equality constraints across groups
drink by drink?b drink3b drinkdb; 'do not include first indicator which was fixed

[ztres=21lb =stressZb stress3b stress4b]r 'allowing all intercepts free with means at zero is like having no mean structure;
[drinkllb drinkZb drink3b drink4db]:;

output: sampstat stdyx residual modindices(5) ;



Model 1: No constrained parameters (Unconstrained/Parent model)

MCDEL FIT INFCRMATICH 63
mﬁub*—{::
Humber of Free Parameters 50
Females 56
Loglikelihood o .__(:)
1.00 tress2b
unstandardized T
HO Value —-7085.501 96 49
H1 Value -T7037.603
20314 stress 1.01 sucssab'—o
Information Criteria 1.00 65
Zkaike (RIC) 14231.002 \mss‘th—o
Bayesian (BIC) 14432.295
Sample-Size Adjusted BIC 14273.633 19 4.65
(n* = (o +2) / 24) /vd.rinklb‘_O
Chi-S5quare Test of Model Fit 1.00 5.02
19.6659 * drink 86 d'nkZb'—O
Value 55.797 Mal " "
Degrees of Freedom g8 a es 1.03 534
B-Value 0.0312 dardized 1.03 \ :
unstandardized ... ._O 1.00 arinkb f+—( )
Chi-S5guare Contributions From Each Group 6.56
51 :
MALE 29.443 1.00 stress2b ‘_O drink4b ‘—O
FEMALE 26.354 /
1.16 74
RM5ELZ (Root Mean Sqguare Error Of Approximation)
2.1224 stress 1.20 stress3b ‘_O
Eztimate 0.048
1.01 97
20 Percent C.I. 0.015 0.073 \
Probability RMSER <= .05 0.533 ‘"““b'_o
CFI/TLI -40 14.01
drink1b '—O
CFI 0.994 /
TLI 0.951 1.00 5.42
Chi-Sguare Test of Model Fit for the Baseline Model 44‘893 1.08 ’ dﬁ“kZb'_O
Value 2851.951 “6\ 15.03
Degrees of Freedom 14 1.18 ¢h*3b1——(:>
F-Value 0.0000
13.31
SEMR (Standardized Root Mean Square Residual)
drink4b

Value 0.023



Model 1: No constrained parameters (Unconstrained/Parent model)

DRINK4B 13.

Eztimate
STRESS BY
STRESS1E 1.000
STRESS2E 1.158
STRESS3E 1.205
STRESE4E 1.006
DRINKE BY
DRINK1EB 1.000
DRINKZ2E 1.081
DRINK3E 1.158
DRINKA4EB 1.183
DRINKE WITH
STRESS -0.400
HMeans
STRESS 0,000
DRINK 0,000
Intercepts
STRESS1E 6,383
STRESS2E &.627
STRESEZE 6,431
STRESS4E 6,351
DRINKI1EB 6,922
DRINEZ2E 6.727
DRINK3E 8.018
DRINK4EB T.853
Variances
STRESS 2.122
DRINE 44,883
Residual Variances
STRESSI1E 1.033
STRESE2E 0,508
STRESS3E 0,742
STRESS4E 0,971
DRINK1EB 14.006
DRINKZ2E 5.422
DRINK3E 15.027
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.144
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127
137
. 963
235
183
118

Esc./5.E.

955,000
13.841
13.329
12.025

955,000
17.781
15.564
16.317

-0.463

999.000
2995.000

43.651
43.959
39.935
43.650
10.961
10.751
11.z221
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Model 2: Constrained Loadings

usevariables are stresslb stressZb stress3k stress4b

drinklb drinkZb drink3b drink4db:;

grouping i=s gender (l=male Z2=female):; 'multi—-group statement
model: stress by stresslk stressZbk stress3b stress4db;

drink by drinklbk drinkZb drink3b drink4b;

[etress@0 drink@0]; 'latent means in all groups fixed at =zero
model female: !'statements to indicate that parameters which are not constrained across groups
[ztre=s=slb =stressZ2b stress3b stress4b]: 'allowing all intercepts free with means at zero is like having no mean structure;

[drinkllk drinkZb drink3b drink4db];
output: =sampstat stdyx residual modindices (5);

Chi-S5guare Test of Model Fic

Degress of Fresdan . C'm;; Loadings Constrained (Nested Model): ¥, = 73.59, p < .01

(note also CFl = 0.989)

Chi-S5guare Contributions From Each Group

MALE 40.096
FEMALE 33.496

Unconstrained (Parent Model) : %235 =55.80, p < .05
CFl =.994

EMSEZ (Root Mean Sguare Error Of Approximation)

Eztimate 0.057
Probabiiiny RMSEA <= .03 ozes .
crr/rit Chi-square Difference test:
ce 0.989 X% (aa)= 7359 - (% (35)= 55.80 = X’ y(6) = 17.79, p < .01

TLI 0-987 (crit 2 =12.59 at p =.05 or 16.81 at p = .01)

Chi-S5quare Test of Model Fit for the Baseline Model

Value 2851.951
Degrees of Freedom =133
P-Value 0.0000

SEMR (Standardized Root Mean Sguare Residual)

Value 0.048



Model 2: Constrained Loadings

f=)
Lh

stresslb

stress2b

stress3b

stress4b

drinkl1b

Females
unstandardized
1.00
1.02/
1.8994 stress 1.07
1.00\
=17
1.00/
17.71 drink 96 >

1.08

1.07

drink2b

drink3b

drink4b

B &t 5t i a5 0 &

o
©
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13.79
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Males
unstandardized
stresslb
1.00 / stress2b
1.02
24754 stress 1.07 * stress3b
1.00
\ stress4b
-.49
/ drink1b
1.00
53.203%  drink 96 drink2b
1.08

1.07

15.01

/
O

drink3b

13.15

drink4b

O




Model 2: Constrained Loadings

MCDEL MODIFICATICH INDICES
HOTE: Modification indices for direct effects of cobserved dependent wariabkles
regressed on covariates may not be included. To include these, reguest
MCDINDICES (&LL) .
Minimum M.I. wvalue for printing the modification index 5.000
M.I. E.F.C. 5td E.F.C. 5tdYX E.F.C.
Group MALE
BY Statements

DEINE BY DRINKI1B T.51% -0.174 -1.266 -0.155

WITH Statements

STRES53B WITH STRESS5ZB 9.358 0.343 0.343 0.513
DRINK1E WITH STRESS5ZB 5.180 -0.705 -0.705 -0.252
DRINEZE WITH STRESS5ZB 5.150 0.533 0.533 0.288
DRINK3E WITH DRINEILE 5.0D4s8 -3.801 -3.801 -0.264
DRINK3E WITH DRINEZE 6.708 4.023 4.023 0.422
DRINK4E WITH STRESS53B 5.210 0.793 0.793 0.248
Group FEMALE

BY Statements

DRINE BY DRINELB 7.500 0.173 0.730 0.153
WITH Statements

DRINK1E WITH STRESS54B T.494 -0.3%90 -0.3%90 -0.214

DEINKZE WITH STRESS5ZB 5.285 -0.300 -0.300 -0.184



Model 3: Constrained Intercepts (and Loadings)

usevariables are stresslbk stressl2b stress3k stress4db

drinklb drinkZb drink3b drinkdb;

grouping iz gender (l=male 2=female); 'multi—-group statement
model: stress by stresslb stressZb stress3k stressdb;

drink by drinklb drinkZb drink3b drink4b:;
model female: !statements to indicate that parameters which are not constrained across groups

output: sampstat stdyx residual modindices (5):

Model 3 Constrained Intercepts (Nested Model): x2(50) =76.82,p<.01
CFl =0.990

Model 2 Constrained Loadings (Parent Model) : X2(44)= 73.59, p<.01
CFl =0.989

Chi-square Difference test:
1250 = 76.82 - %244y = 73.59 = Y24 6) = 3-23, NS
(crit %6 = 16.81 at p =.01)



Model 3: Constrained Intercepts (and Loadings)

Two-Tailed
Estimate 5.E. Es=st./5.E. F-Valus
STRESS EBY SIRESS BY
STRESS1E 1.000 0.000 953,000 593,000 STRESS1B 1.000 0.000 599,000 935,000
STRES52B 1.020 0.041 24,648 0.000 STRESS2B 1.020 0.041 24.648 0.000
STRESS3E 1.059 0.043 24.759 0.000 STRESS3B 1.0589 0.043 24,759 0.000
STRESS48 0.989 0.043 22.956 0.000 STRESS4B 0.989 0.043 22.956 0.000
DRINK BY DRINK 3%
DRINELE 1.000 0.000 999,000 999,000 DRINKI1B 1.000 0.000 999.000 8959.000
DRINEZE 0.957 0.034 27.810 0.000 DRINEZE 0.957 0.034 27.810 0,000
DRINEZE 1.084 0.040 26.TEE 0.000 DRINK3B 1.084 0.040 26.788 0.000
DRINE4E 1.078 0.040 26.725 0.000 DRINEA4E 1.078 0.040 26.725 0.000
DRINK WITH DRINK WITH
STRESS —-0.48§ 1.006 -0.483 0.629 ETRESS -0.171 0.383 —-0.448 0.654
Means Means
STRESS 0.000 0.000 999,000 959,000 STRESS 0.812 0.1&2 3.777 0.000
DRINKE 0.000 0.000 999,000 959,000 DRINK -3.2397 0.873 -4.%01 0.000
Intercepts Intercepts
STRESS1E & aaq 0,141 P 0.000 STRESS1B €.447 0.141 45,728 0.000
STRESS2E 6.649 0.141 47.200 0.000 STRES52B 6.6483 0.141 47.200 0.000
STRESS3E 6.384 0.147 43.458 0.000 STRES53B 6.384 0.147 43.458 0.000
STRESS4E 6.311 0.139 45.291 0.000 STRESS4B 6.311 0.133 45.281 0.000
DRINKLE 7.054 0.627 11.243 0.000 DRINK1E 7.034 0.627 11.243 0.000
DRINK2B 6.207 0.593 11.483 0.000 DRINKZE 6.207 0.3533 11.483 0.000
DRINKSE 7.940 0.879 11.701 0.000 DRINKZE 7.940 0.673 11.701 0.000
DRINK4E 7.646 0.675 11.333 0.000 DRINK4E 7.846 0.673 11.333 0.000
Variances Variances
STRESS 1.921 0.208 9,237 0.000
STRESS 2.502 0.342 7.318 0.000 DRINK 17.581 1.842 9,547 0.000
DRINK 52.835 6.948 7.605 0.000
R R Besidual Variances
Residual Variances STRESS1B 0.645 0.073 8.892 0.000
STRESS1E 0.398 0.145 6.288 0.000 STRESS2E 0.542 0.064 g.424 0.000
STRES52B 0.564 0.104 5.424 0.000 STRESS3E 0.476 0.062 7.725 0.000
STRES53E 0.785 0.128 6.211 0.000 STRESS4B 0.669 0.074 9.060 0.000
STRESS4B 0.933 0.137 6.832 0.000 DRINELE e 0. sag s z4g 0,000
DRINKLE 13.773 2.004 6.871 0.000 DRINK2E 3278 0 553 s 220 0.000
DRINKZE 6.134 1.229 4.990 0.000 DRINK3B 5,333 0.650 8.208 0.000
DRINKSE 15.014 2.212 6,789 0.000 DRINKAE e am9 P s 500 0. 000
DRINK4E 13.104 2.055 6.376 0.000




Model 4: Constrained Indicator Residual Variances (and Loadings and Intercepts)

usevariables are stresslb stressZb stress3k stressdb

drinklk drinkZb drink3bk drink4db:;

grouping is gender (l=male Z2=female); 'multi-group sStatement
model: stress by stresslbk stressl2b stress3k stressdb;

drink by drinklb drink?b drink3b drink4b;

stresslbk (1)

s=tressZbk (2)

stress3kb (3)

stress4b (4)

drinklk (5)
drink2bk (&)
drink3kb (7)
drinkdb (8); 'constraining residuals

output: =sampstat stdyx residual modindices(5);

Model 4 Constrained Indicator Residuals (Nested Model): 325 = 190.62, p < .01
CFI=0.953

Model 3 Constrained Intercepts (Parent Model) :y*s, = 76.82, p <.01
CF1 =0.990

Chi-square Difference test:
X2(58) = 190.62 - XZ(SO) = 76.82 = deiff (8) = 113.80, p < .001
(crit %2 =26.12 at p =.001)



Other Models of Invariance

usevariable=s are stresslk stresslb stress3kb stress4db

drinklb drink?b drink3b drink4b;

grouping iz gender (l=male Z2=female); 'multi—-group statement
model: stress by stresslb stressZb stress3k stress4db;

drink by drinklb drink?b drink3b drink4db:

stresslk (1)

stressiZkb (2)

stress3kb (3)

stres=s4b (4)

drinklb (5)
drink2b (&)
drink3b (7)

drinkdb (8):; 'constraining residuals

I'stress (9):; invariance of factor wariance and covariance
ldrink (10):

lstress with drink (11);

'model female: [stress@0 drink@0]: invariance of factor means:
output: =sampstat stdyx residual modindices(S5);



Longitudinal Measurement Invariance: Unconstrained Model

usevariables are pleasedl pleased? pleased3 pleasedd
depl depZ2 dep3 dep4d

enjoyvul enjoyuZz enjoyul enjoyud; bleased
model: '
POSEXPtl by pleasedl depl enjoyul;
BOSEXPLZ by pleasedZ dep? enjoyul: depl
POSEXPt3 by pleased3 dep3 enjoyui; posexpt] €
POSEXPt4 by pleasedd depd enjoyud; . ]
pleasedl with pleased? pleased3 pleasedd; ! allowing residua pryaye
pleased? with pleased3 pleased4d;
pleased3 with pleased4: bleased]
depl with dep2 dep3 dep4:
dep2 with dep3 dep4:
dep3 with dep4: posexpt2 »| dep2
enjovul with enjovuZ enjoyu3 enjoyud;
enjoyvaZ with enjoyul enjoyud; Enjoyul
enjoyval with enjoyud;
output: sampstat residual stdyx modindices:;
dleased:
DO
dep3
Enjoyu’
lcaseds
[0
dep4
Enjoyud




Model 2: Constrained Loadings

usevariables are pleasedl pleased2 pleased3 pleaseds Chi-Square Test of Model Fit

depl dep2 dep3 dep4

enjoyul enjoyu? enjoyud enjovud: Value 895,680

model: Degrees of Freedom 36

POSEXFLl by pleasedl depl (1) E-Value 0.0000

enjoyul (2):

POSEXPtZ by pleasedZ dep2 (1) EMSEL (Root Mean Square Error Of Approximation)

enjoyvuz (2):

POSEXPt3 by pleased3 dep3 (1) Esztimate 0.063

enjoyu3 (2): 80 Percent C.I. 0.048

POSEXPt4 by pleasedd depd (1) Probability BMSEA <= .05 0.074

enjoyud (2):

pleasedl with pleased? pleased3 pleased4; ! allowing residuals to correlate acCFI/STLI

pleasedZ with pleased3 pleased4;

pleased3 with pleased4; CFI 0.988

depl with dep2 dep3 dep<: TLI 0.377

dep?2 with dep3 dep4:

dep3 with dep4: Chi-Square Test of Model Fit for the Baseline Model

enjoyul with enjoyuz enjoyud enjoyusd;

enjovu? with enjovu3 enjovud; Value 4880.751

enjoyu3 with enjoyué; Degrees of Freedom 668

output: sampstat residual stdyx modindices: F-Value 0.0000

SRME (Standardized Root Mean Sguare Residual)

0.038

Model 2 Constrained Loadings (Nested Model): value
x2(36)= 95.68, p <.01 CFI =0.988

Model 1 Unconstrained (Parent Model) :
x2(30)= 54.48, p <.01 CFI =0.995

Chi-square Difference test:
%% (36) =95-68 - X %(30) = 54.48 = X *yirr 5) = 41.20, p < .001
(crit %26 = 22.46 at p =.001)

Conclusion:?

0.079



Model 2: Constrained Loadings

Unconstrained loadings (previous model) Constrained Loadings
MCDEL RESULTS MODEL EESULTS
Two-Tailed Twao-Tailed
Estimate S5.E. Est./5.E. PE-Value Estimate 5.E. Est./5.E. PE-Value
BOSEXPT1 BY BOSEXPT1 BY
PLERSEDL 1.000 0.000 aga, 000 999,000 BLEASEDL 1.000 0.000 959,000 959,000
DEF1 —-2.308 0.252 -11.532 0.000 DEFP1 —-2.208%8 0.130 -11.636 0.000
ENJOYUL 1.039 a.088 11.811 0.000 ENJOYUL 0,982 0.078 12.577 0.000

POSEXFTZ2 BY POSEXPTZ BY

PFLELSEDZ 1.000 0.000 299,000 299,000 PLERSED2 1.000 0.000 999,000 959,000
DEPZ _2.056 0.194 _10.582 0.000 DEF2 -2.20%8 0.130 -11.636 0.000
ENJOYD2 0.980 0.081 12.080 0.000 ENJOYU2 0.982 0.078 12.577 0.000

POSEXFI3 BY POSEXPT3 BY

PLEASEDS 1.000 0.000 999. 000 999,000 PLERSED3 1.000 0.000 999,000 999,000
e e o ome oo
ENJOYU3 0.8950 0.080 11.812 0.000 ) ) ) -

POSEXFT4 BY POSEXPT4 BY

PLELSED4 1.000 Q.000 299,000 299,000 EEﬁiSED& ;'Sgg g'igg 922'222 ggz'ggg
DEP4 -2.155 0.217 -9.947 0.000 ENJOYU4 0.982 D.OTS 12'577 O.QOO
ENJOYU4 0.857 0.091 10.496 0.000 ! ’ ’ ’

MCODEL MODIFICATION INDICES

NOTE: Modification indices for direct effects of observed dependent wvariables
regressed on covariates may not be included. To include these, regquest
MODINDICES (ALL) .

Minimuom M.I. value for printing the modification index 10.000

M.I. E.F.C. 5td E.P.C. 35td¥X E.P.C.

BY Statements

POSEXFT1 BY DEP1 24.360 -0.497 -0.742 -0.118
POSEXFTZ BY DEP1 21.915 -0.634 -0.859 -0.152
POSEXFTZ BY DEP3 10.338 0.317 0.479 0.078
POSEXFT3 BY DEP1 24.294 -0.686 -1.013 -0.161
POSEXFI3 EY DEP3 14.403 0.304 0.449 0.073
POSEXFT4 BY DEP1 20.037 -0.8609 -0.827 -0.147
POSEXFT4 BY DEP3 13.250 0.362 0.552 0.090

WITH S5tatements

ENJOYU1l WITH DEF1 1z.052 -0.629 -0.629 -0.113




Model 3: Constrained Intercept Model Syntax

usevariables are pleasedl pleased? pleased3 pleased4d
depl dep? dep3 dep4

enjoyul enjoyu? enjoyul enjoyu4d;

model:

PCSEXPtl by pleasedl depl (1)

enjoyal (2);

PCSEXFPr2 by pleased? dep2 (1)

enjoyua? (2);

PCSEXPL3 by pleasedd dep3 (1)

enjoyal (2);

PCSEXFPt4 by pleased4 depd (1)

enjoyud (2);

[pleased]l pleased? pleased3 pleased4] (3):;
[depl dep2 dep3 dep4] (4):

[enjoyul enjoyu? enjoyud enjoyud] (5):;
plea=sed]l with pleased? pleased3 pleased4; ! allowing residuals to correlate across time
plea=sed? with pleased3 pleased4;

plea=sedl with pleased4;

depl with dep2 dep3 dep4;

dep2 with dep3 dep4:;

dep3 with dep4;

enjoyul with enjoyu? enjoyul enjoyu4d;
enjoyu? with enjoyul enjoyud;

enjoyul with enjoyu4;

[FOSEXPL1@E0];

[BCSEXPt2 POSEXPt3 PCOSEXPt4] !

output: sampstat residual stdyx modindices;
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