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Person X
1 6

2 5

3 4

4 5

5 4

6 3

7 4

8 3

9 2
Mean 4

Variance of X1
Variance of T1

Variance of E1

Reliability X1 =

0

Example of Reliability Theory

Time 1
T E
5 +1
5 0
5 -1
4 +1
4 0
4 -1
3 +1
3 0
3 -1
4 0

1.33
0.67

0.67

.67/1.33

0.50

Reliability of X2

Time 2

X T E

6 5 +1

5 5 0

4 5 -1

4 4 0

3 4 -1

5 4 +1

2 3 -1

4 3 +1

3 3 0

4 4 0
Variance of X2
Variance of T2
Variance of E2
= 0.67/1.33 =

0.



Matrix Addition

A
1 2
4 5

Matrix Subtraction

A
1 2
4 5

Matrix Algebra

B
1 2 4
3 4 5
B
1 2 4
3 4 5
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Summation Notation and Some Formulas

Summation Operations

Person X Z
1 4 7
2 6 3
3 5 8
and let k be a constant = 2
x X = 4 + 6 + 5 = 15
x Z = 7 + 3 + 8 = 18
x (X+2z2) = (4+7) + (6+3) + (5+8) = 11 + 9 + 13 = 33
x XZ = (N4p) (3)+(5) (8) = 28+18+40 = 86
x kX = k(4)+k(6)+k(5) = (2)(4)+(2)(6)+(2)(5) = 8 +
k x X = (k) (4+6+5) = k(15) = (2) (15) = 30
k XX = x k X

k x X + k x Z = (2)(15) + (i296(18) = 30 + 36

Formula for Correlation
ris = (X Z; Z,)/N = (1/N) X Z; Z,

where 7Z; and 7, are standard score transforms

of raw scores for X; and X,



Model 1

e4
0.25
Variable 1 Variable 4
0.32
0.30
. 0.40 .
Variable 2 Variable 3
Observed Correlations
1 2 3 4
1 1.00
2 0.30 1.00
3 0.18 0.40 1.00
4 0.35 0.40 0.75 1.00




Decomposition of Correlation rl2

rl2

(L/N) x 721 72

(1/N) x 21 (p21 Z1 + e2)

(1/N) X p21 721 Z1 + Z1 e2

(1/N) x p21 721 Z1 + (1/N) x 71 e2

p21 (1/N) x 71 Z1 + (1/N) %X 71 e2

(p21) (1.0) + O

= p2l



Decomposition of Correlation r34

r34 = (1/N) x Z3 74
= (1/N) X Z3 (p42 72 + p4l 71 + e4)
= (1/N) X (p32 Z2 + e3) (p42 722 + p4l z1 + e4)
= (1/N) X p32 p42 72 72 + p32 pdl 72 Z1 + p32 Z2 ed + pd2 72 e3
+ p4l 721 e3 + e3 e4
= (1/N) X p32 p42 72 722 + (1/N) %X p32 pdl Z2 Z1 + (1/N) X p32 72 e4
+ (1/N) X pd2 Z2 e3 + (1/N) X p4l 7Z1 e3 + (1/N) %X e3 e4
= p32 pd42 (1/N) %X 722 72 + p32 p4l (1/N) %X 722 Z1 + p32 (1/N) X Z2 e4
+ p42 (1/N) X 7Z2 e3 + p4l (1/N) x Z1 e3 + (1/N) X e3 e4
= (p32) (p42) (1.0) + (p32) (p41) (rl2) + (p32) (0) + (p42) (0) + (p41) (0)
+ 0
= p32 p42 + p32 p4l ri2
Because p2l = rl2, we obtain

= p32 p42 + p32 p4l p2l



Prison Example

Variables:Temperature, Square feet of living space per prisoner, number of guards per 100 prisoners,
number of violent acts per 100 prisoners, number of prisoners per 100 that return

Groups

Group number 1 (Group number 1)
The model is recursive.
Sample e = 200

Your model contains the following variables (Group number 1)
Observed, endogenous variables
VIOLENCE

RETURN

Observed, exogenous variables
SQFEET

GUARDS

TEMP

Unobserved, exogenous variables
el

e2

Variable counts (Group number 1)

Numbe of variables in your model: 7
Number of observed variables: 5
Number of unobserved variables: 2
Number of exogenous variables: 5
Number of endogenous variables: 2
Parameter summary (Group number 1)
Weight: Covariance Variance Mean: Intercept  Total
Fixec 2 0 0 0 0 2
Labelec 0 0 0 0 0 0
Unlabele: 4 3 5 0 0 12
Total 6 3 5 0 0 14

Sample Moments (Group number 1)
Sample Covariances (Group number 1)
TEMP GUARDS SQFEET VIOLENCE RETURN

TEMP 702

GUARDS -.092 5.39¢

SQFEET -.09¢ .60¢ 5.78¢

VIOLENCE A42( -.90( -1.32¢ 1.04:

RETURN 3.30¢ -.50¢ -7.93¢ 7.22¢ 357.54!



Sample Correlations (Group number 1)
TEMP GUARDS SQFEET VIOLENCE RETURN
TEMP 1.00(

GUARDS -.047 1.00(

SQFEET -.04¢ .10¢ 1.00(

VIOLENCE 492 -.37¢ -.541 1.00(

RETURN .20¢ -.011 -.17¢ 374 1.00(
Models

Default model (Default model)

Notes for Model (Default model)
Computation of degrees of freedom (Default model)
Number of distinct sample momer 15
Number of distinct parameters to be estim: 12
Degreesf freedom (15 12): 3

Result (Default model)

Minimum was achieved

Chi-square = 5.337

Degrees of freedom = 3

Probability level = .149

Group number 1 (Group number 1- Default model)
Estimates (Group number 1- Default model)
Scalar Estimates (Graup number 1 - Default model)

Maximum Likelihood Estimates

Regression Weights: (Group number & Default model)

Estimatt S.E C.R P Label
VIOLENCE <--- TEMP .552 .05t 10.10f ***
VIOLENCE <--- SQFEET -.20€ .01¢ -10.77 ***
VIOLENCE <--- GUARDS -.134 .02C -6.77% *x*
RETURN <--- VIOLENCE 6.937 1.21¢ 5.697 ***

Standardized Regression Weights: (Group number 1 Default model)

Estimatt
VIOLENCE <--- TEMP 457
VIOLENCE <--- SQFEET -.48¢
VIOLENCE <--- GUARDS -.30t
RETURN <---  VIOLENCE 374



Covariances: (Group number 1- Default model)

Estimatc S.E C.R
SQFEET <--> GUARDS .60t .39¢  1.51¢
GUARDS <--> TEMP -.09z .13¢ -.66€
SQFEET <--> TEMP -.09¢  .14:c -.691
Correlations: (Group number 1 - Default model)

Estimatt
SQFEET <--> GUARDS .10¢
GUARDS <--> TEMP -.047
SQFEET <--> TEMP -.04¢
Variances: (Group number 1- Default model)

Estimat: S.E C.R P Label

SQFEET 5.78:¢ 58C  9.97F wxx
GUARDS 5.39¢ 541 9.97F wxx
TEMP .70z 070 9.978
el A1t .04z 9.97t *x*
e2 307.40( 30.817  9.97% xxx

P Label
.12¢
.50t
.48¢

Squared Multiple Correlations: (Group number 1 - Default model)

Estimat:
VIOLENCE .601
RETURN .14(

Matrices (Group number 1 - Default model)

Implied Covariances (Group number 1- Default model)

TEMP GUARDS SQFEET VIOLENCE
TEMP .70z
GUARDS -.092 5.39¢
SQFEET -.09¢ .60% 5.78¢
VIOLENCE 42C -.90C -1.32¢ 1.04z
RETURN 2.91% -6.24( -0.21¢ 7.22¢

Implied Correlations (Group number 1 - Default model)

TEMP GUARDS SQFEET VIOLENCE
TEMP 1.00¢

GUARDS -.047 1.00(

SQFEET -.04¢ 10¢ 1.00¢

VIOLENCE 492 -.37¢ -.541 1.00¢
RETURN .18¢ -142 -.20¢ 37¢

10
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Residual Covariances (Group number 1 Default model)

TEMP GUARDS SQFEET VIOLENCE RETURN

TEMP .00C

GUARDS .00C .00C

SQFEET .00C .00C .00C

VIOLENCE .00C .00C .00C .00C
RETURN .38¢ 5.73i 1.27i .00C

.00C

Standardized Residual Covariances (Group number 1 Default model)
TEMP GUARDS SQFEET VIOLENCE RETURN

TEMP .00C

GUARDS .00C .00C

SQFEET .00C .00C .00C

VIOLENCE .00C .00C .00C .00C
RETURN .33¢ 1.82¢ .38¢ .00C

Total Effects (Group number 1- Default model)

TEMP GUARDS SQFEET VIOLENCE
VIOLENCE 552 -.134 -.20¢ .00C
RETURN 3.83( -.931 -1.43( 6.937

Standardized Total Effects (Group number 1- Default model)
TEMP GUARDS SQFEET VIOLENCE

VIOLENCE 452 -.30t -.48¢ .00C

RETURN 17C -.114 -.182 374

Direct Effects (Group number 1- Default model)

TEMP GUARDS SQFEET VIOLENCE
VIOLENCE 552 -.134 -.20¢ .00C
RETURN .00C .00C .00C 6.937

Standardized Direct Effects (Group number 1- Default model)
TEMP GUARDS SQFEET VIOLENCE

VIOLENCE 452 -.30t -.48¢ .00C

RETURN .00C .00C .00C 374

Indirect Effects (Group number 1 - Default model)

TEMP GUARDS SQFEET VIOLENCE
VIOLENCE .00C .00C .00C .00C
RETURN 3.83( -.931 -1.43( .00C

Standardized Indirect Effects (Group number 1- Default model)

TEMP GUARDS SQFEET VIOLENCE
VIOLENCE .00C .00C .00C .00C
RETURN 17C -.114 -.182 .00C

11
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Modification Indices (Group number 1 - Default model)

Covariances: (Group number 1- Default model)
M.1. Par Chanc

Variances: (Group number 1- Default model)
M.1. Par Chanc

Regression Weights: (Group number 1 Default model)
M.1. Par Chanc

Minimization History (Default mo del)

Negative Smalles
lteratior eigenvalue Condition# eigenvalu Diamete F NTries
Oe 1 -.062 9999.00( 231.76 0
le* 0 16.38¢ 1.16€ 23.29¢ 19
2e 0 9.83¢ 161  6.53¢ 1
3e 0 7.15¢ .037 5.36i 1
4e 0 6.70¢ .007 5.33i 1
5e 0 6.79¢ .00C 5.33i 1
Model Fit Summary
CMIN
Model NPAR CMIN DF P  CMIN/DF
Default model 12 5337 3 .14¢ 1.77¢
Saturated model 15 .00C O
Independence model 5 221.59¢ 10 .00C 22.16(
RMR, GFI
Model RMR GFI AGFI PGF
Default model 1.521 99C .94¢  .19¢
Saturated model .00C  1.00c¢
Independence model 2.93¢ .73z .60C .48¢
Baseline Comparisons
NFI RFI IFI TLI
Model Deltal rhol Deltaz rhoz CFI
Default model 97¢  .92( 98¢ 962 .98¢
Saturated model 1.00( 1.00(C 1.00(¢
Independence model .00C .00c .00C .00c .00C

12

Ratic

9999.00!
672
1.09¢
1.09¢
1.021
1.001



Parsimony-Adjusted Measures

Model

Default model
Saturated model
Independence model

NCP

Model

Default model
Saturated model
Independence model

FMIN

Model

Default model
Saturated model
Independence model

RMSEA

Model

Default model
Independence model

AIC

Model

Default model
Saturated model
Independence model

ECVI

Model

Default model
Saturated model
Independence model

HOELTER
Model

Default model
Independence model

PRATIO
.30C
.00C

1.00(¢

NCF
2.33i
.00C
211.59¢

FMIN
.027
.00C

1.11¢

PNFI  PCF
29: 297
.00C .00C
.00C .00C

LO 9C

.00C

.00C

166.84(
FC LO9C
.012 .00C
.00C .00C
1.06: .83¢

RMSEA LO9C HI9C

.06¢
.32¢

AIC
29.33"
30.00(

231.59¢

.00C 145
.29C .36¢

BCC
30.08:¢
30.93¢

231.90¢

ECVI LO9C HI9O0

147
151
1.16¢

HOELTER

.05

29z
17

.13¢ .201
151 151
93¢ 1.42¢

HOELTER
.01

424
21

13

HI 90
12.84
.00C
263.78!

HI 90
.06t
.00C

1.32¢

PCLOSE
31¢€
.00C

BIC
68.91"
79.47¢

248.08¢

MECVI
151
158

1.16¢

CAIC
80.91"
94 .47

253.08¢



Example Write Up

The fit of the model in Figure 1 was evaluated with AMOS 17.0 using a maximum
likelihood algorithm. The model is statistically overidentified. Prior to
analysis, the data were evaluated for multivariate outliers by examining
leverage indices for each individual and defining an outlier as a leverage
score 4 times greater than the mean leverage. No outliers were detected.
Model based outliers were evaluated using a limited information approach in
which each endogenous variable was separately regressed onto the predictors
of the linear equation for it. The analysis used ordinary least squares
regression. Standardized dfbetas were examined for each individual and each
predictor as well as the intercept. An influential outlier was defined as any
individual with an absolute standardized dfbeta greater than 1 for a given

coefficient. No outliers were evident. Multivariate normality was evaluated
using Mar di ads. fesmiltivariate coefficient was not statistically
significant. Examination of univariate indices of skewness and kurtosis
revealed no skewness above an absolute value of 0.25 and no kurtosis values
above an absolute value of 0.28. A variety of indices of model fit was
evaluated. The overall chi square test of model fit was statistically non-
significant (X2(3) = 5.34, p < 0.15). The Root Mean Square Error of

Approximation (RMSEA) was 0.063. The p value for the test of close fit was
0.32. The Comparative Fit Index was 0.99. The standardized root mean square
residual was 0.035. The indices uniformly point towards good model fit.
Inspection of the residuals and modification indices revealed no significant
points of 111 fit in the model. Figure 1 presents the parameter estimates for
the structural coefficients. Standardized coefficients appear on each path,
with unstandardized coefficients in parentheses. For purposes of
presentation, the correlations between exogenous variables are omitted. The
residuals indicate the proportion of unexplained variance in the endogenous
variables (i.e., they are error variances in standardized form). The
variables in the model accounted for approximately 14% of the variance in
return rates and 60% of the variance in the number of violent acts. All of
the path coefficients were statistically significant. For every one unit
increase in the number of violent acts, the return rate to prison was
predicted to increase 6.94 units. A one degree increase in temperature was
predicted to increase the number of violent acts per 100 prisoners by 0.55;
an increase of 1 sg foot of living space per prisoner was predicted to
decrease the number of violent acts per 100 prisoners by 0.21, and an
increase of 1 guard was predicted to decrease the number of violent acts per
100 prisoners by 0.13. An effects analysis revealed the following total
effects for the three exogenous variables on return rates: A one degree
increase in temperature was associated with a 3.83 increase in return rates;
an increase of 1 sqg foot of living space per prisoner was associated with a
1.43 decrease in return rates; and an increase of 1 guard was associated with
a 0.93 decrease in return rates.
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Figure 1

‘)

TEMP .
0.45 (0.55)
-0.48 (-0.21)
SQ FEET
-0.30(-0.13)
GUARDS
* p<0.05

Exogenous variables are assumed to be correlated

VIOLENCE

0.37 (6.94)

‘o)
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Example 2

Intention to leave relationship in the next 3 months
I intend to leave this relationship in the next 3 months

= strongly disagree
moderately disagree
neither

moderately agree

= strongly agree

o wWwN e
Il

Partner reaction if try to leave

If I try to leave the relationship within the next 3 months, he will
physically hurt me

= strongly disagree
moderately disagree
neither

moderately agree

= strongly agree

oW N
Il

Partner abuse if stay in relationship

If I stay in the relationship over the course of the next three months, he
will probably physically hurt me at some time

= strongly disagree
moderately disagree
neither

moderately agree

= strongly agree

g W N
Il

History of physical abuse

How many times over the past 3 months has he physically hurt you?

16



Stay

Abuse

el

e2

Leave

17

Intent




Example 2 Analysis

Group number 1 (Group number 1)

Notes for Group (Group number 1)
The model is recursive.
Sample size = 150

Variable Summary (Group number 1)

Your model contains the following variables (Group number 1)
Observed, endogenous variables
STAY

INTENT

LEAVE

Observd, exogenous variables
ABUSE

Unobserved, exogenous variables
el

e3

e2

Variable counts (Group number 1)
Number of variables in your model:
Number of observed variables:
Number of unobserved variables:
Number of exogenous variables:
Numberof endogenous variables:

Parameter summary (Group number 1)

wWwbhwhbh

Weights Covariance Variance Mean:

Fixec 3 0 0
Labelec

0

0 0 0 0
Unlabeles 4 0 4 0
7 0 4 0

Total
Models
Default model (Default model)

Notes for Model (Default model)
Computation of degrees of freedom (Default model)

Intercept
0

0
0
0

Total
3

0

8

11

Number of distinct sample momer 1C

Number of distinct parameters to be estim:
Degrees of freedom (2(8):

18

8
2



Result (Default model)

Minimum was achieved

Chi-square = 5.579

Degrees of freedom = 2

Probability level = .061

Group number 1 (Group number 1- Default model)
Estimates (Group number 1- Default model)
Scalar Estimates (Group number 1- Default model)

Maximum Likelihood Estimates

Regression Weights: (Group numbel - Default model)

Estimate S.E C.R P
STAY <--- ABUSE 24€  .04% 5.68€ ***
LEAVE <--- ABUSE 365 .041 8.847 ***
INTENT <--- STAY .29z .06¢ 4,318 *x*
INTENT <--- LEAVE -.397 .06< -6.26( ***

Standardized Regression Weights: (Group number 1 Default model)

Estimatt
STAY <--- ABUSE A2z
LEAVE <--- ABUSE .587
INTENT <--- STAY 31¢€
INTENT <--- LEAVE -.461

Variances: (Group number 1- Default model)
Estimatt S.E CR P

ABUSE 3.917 .45¢ 8.63] ***

el 1.09t 127  8.63] ***

e2 99t 11F  8.631 ***

e3 85%  .09¢  8.631 ***

Squared Multiple Correlations: (Group number 1 - Default model)
Estimat:

LEAVE 344

STAY A7¢

INTENT 241

19



Matrices (Group number 1 - Default model)

Residual Covariances (Group number * Default model)
ABUSE LEAVE STAY INTENT

ABUSE .00C

LEAVE .00C .00C

STAY .00C .18¢4 .00C

INTENT -.10¢ .054 -.07¢ -.04:

Standardized Residual Covariances (Group number 1 Default model)
ABUSE LEAVE STAY INTENT

ABUSE .00C

LEAVE .00C .00C

STAY .00C  1.53¢ .00C

INTENT -.62¢ AT7C - 71% -.32¢

Total Effects (Group number 1- Default model)
ABUSE LEAVE STAY

LEAVE .36¢ .00C .00C
STAY .24¢ .00C .00C
INTENT -.07¢ -397 .29

Standardized Total Effects (Group number 1- Default model)
ABUSE LEAVE STAY

LEAVE .587 .00C .00C
STAY A2z .00C .00C
INTENT -.13¢ -461  31¢

Direct Effects (Group number 1- Default model)
ABUSE LEAVE STAY

LEAVE .36¢ .00C .00C
STAY .24¢ .00C .00C
INTENT .00C -397 .29

Standardized Direct Effects (Group numberl - Default model)
ABUSE LEAVE STAY

LEAVE .587 .00C .00cC
STAY A2z .00C .00cC
INTENT .00C -461 31¢

Indirect Effects (Group number 1 - Default model)
ABUSE LEAVE STAY

LEAVE .00C .00C .00C
STAY .00C .00C .00C
INTENT -.07¢ .00C .00C

20



StandardizedIndirect Effects (Group number 1 - Default model)
ABUSE LEAVE STAY

LEAVE .00C .00C .00C
STAY .00C .00C .00C
INTENT -.13¢ .00C .00C

Modification Indices (Group number 1 - Default model)

Covariances: (Group number 1- Default model)
M.1. Par Chane
el <> e2 4.64¢ 184

Variances: (Group number 1- Default model)
M.I. Par Chanc

Regression Weights: (Group number t Default model)
M.I. Par Chanc

Minimization History (Default model)
Negative Smalles

lteratior eigenvalue Condition# eigenvalu Diamete F NTries

Oe 0 12.48¢ 9999.00( 116.07! 0
le 0 5.83¢ .70C  37.16¢ 3
2e 0 3.94( A48C  7.91¢4 1
3e 0 3.51¢ 108 5.63¢ 1
4e 0 3.51¢ .02C 5.57¢ 1
5e 0 3.47: .001 5.57¢ 1

Model Fit Summary

CMIN

Model NPAR CMIN DF P  CMIN/DF

Default model 8 5.57¢ 2 .061 2.79(

Saturated model 10 .00C O

Independence model 4 133.06° 6 .00C 22.17¢

RMR, GFI

Model RMR GFI AGFI PGF

Default model .07t 98z .90¢ .19¢

Saturated model .00C  1.00cC

Independence model .604 705 BOE 42z

21
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9999.00!
.00C

921
1.09C
1.021
1.001



Baseline Comparisons

Model

Default model
Saturated model
Independence model

Parsimony-Adjusted Measures

Model

Default model
Saturated model
Independence model

NCP

Model

Default model
Saturated model
Independence model

FMIN

Model

Default model
Saturated model
Independence model

RMSEA

Model

Default model
Independence model

AIC

Model

Default model
Saturated model
Independence model

ECVI

Model

Default model
Saturated model
Independence model

NFI RFI IFI TLI
Deltal rhol Deltaz rhoz
.95¢ 874 97z 91t
1.00( 1.00(
.00C .00C .00C .00C
PRATIC PNFl PCF
.33 .31¢ .32«
.00C .00C .00cC
1.00C .00C .00cC
NCF LO 9C HI 90
3.57¢ .00C 14.73¢
.00C .00C .00C
127.06° 93.193 168.37:
FMIN FC LO 9C HI 90
.037 .02¢ .00C .09¢
.00C .00cC .00C .00C
.89  .85¢ .62k 1.13(
RMSEA LO 9C HI 90 PCLOSE
11C .00C 222 .12¢
377 .32¢ 434 .00C
AIC BCC BIC
21.57¢ 22.13¢ 45.66¢
20.00( 20.69¢ 50.10¢
141.06° 141.34! 153.10¢
ECVI LO 9C HI 90 MECVI
.14k 121 .22C .14¢
134 134 134 .13¢
947 71¢ 1.22¢ .94¢

22

CFI

972
1.00(¢
.00C

CAIC
53.66¢
60.10¢

157.10¢



Stay

Abuse

el

e2

Leave
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Example 2 With Correlated Error

Title
Abuse example

Groups

Group number 1 (Group number 1)
Notes for Group (Group number 1)
The model igecursive.

Sample size = 150

Variable Summary (Group number 1)

Your model contains the following variables (Group number 1)
Observed, endogenous variables
STAY

INTENT

LEAVE

Observed, exogenous variables
ABUSE

Unobserved, exogenous variables
el

e3

e2

Variable counts (Group number 1)
Number of variables in your model:
Number of observed variables:
Number of unobserved variables:
Number of exogenous variables:
Number of endogenous variables:

Parameter summary (Group number 1)

Weights Covariance Variance Mean:

Fixec 3 0 0
Labelec

0 0 0 0
Unlabeles 4 1 4 0
7 1 4 0

Total
Models

Default model (Default model)
Notes for Model (Default model)

24

wWwbhwhbh

Intercept

0

0
0
0

Total

3
0
9
12



Computation of degrees of freedom (Default modgl

Number of distinct sample momer 1C

Number of distinct parameters to be estim:
Degrees of freedom (2M):

Result (Default model)
Minimum was achieved
Chi-square = .859
Degrees of freedom =1
Probability level = .354

Group number 1 (Group number 1 - Default model)
Estimates (Group number 1- Default model)
Scalar Estimates (Group number 1- Default model)

Maximum Likelihood Estimates

Regression Weights: (Group number t Default model)

Estimatt S.E C.R P
STAY <--- ABUSE 24€  .04% 5.68€ ***
LEAVE <--- ABUSE 365 .041 8.847 ***
INTENT <--- STAY .29z .071 4.12¢ **x*
INTENT <--- LEAVE -.397 .06¢€ -5.98¢ ***x

Standardized Regression Weights: (Group number 1Default model)

Estimatt
STAY <---  ABUSE A2z
LEAVE <--- ABUSE .587
INTENT <--- STAY 324
INTENT <--- LEAVE -47C

Covariances: (Group number 1- Default model)
Estimatc S.E C.R P
el <> e2 184 087 212 .03¢

Correlations: (Group number 1 - Default model)
Estimatt
el <--> e2 A7

Variances: (Group number 1 - Default model)
Estimatt S.E CR P

ABUSE 3.917 454  8.63] ***
el 1.09¢ 127  8.63] ***
e2 99t .11t 8.631 ***
e3 .85:  .09¢  8.631 ***

25

9
1



Squared Multiple Correlations: (Group number 1 - Default model)

Estimat:
LEAVE 344
STAY A7¢€
INTENT 211

Matrices (Group number 1 - Default model)

Residual Covariances (Group number * Default model)
ABUSE LEAVE STAY INTENT

ABUSE .00C

LEAVE .00C .00C

STAY .00C .00C .00C

INTENT -.10¢ .00C .00C .00C

Standardized Reslual Covariances (Group number 1- Default model)
ABUSE LEAVE STAY INTENT

ABUSE .00C

LEAVE .00C .00C

STAY .00C .00C .00C

INTENT -.63¢ .00C .00C .00C

Total Effects (Group number 1- Default model)
ABUSE LEAVE STAY

LEAVE .36¢ .00C .00C
STAY .24¢ .00C .00C
INTENT -.07¢ -397 .29

Standardized Total Effects (Group number 1- Default model)
ABUSE LEAVE STAY

LEAVE .587 .00C .00C
STAY A2z .00C .00cC
INTENT -.13¢ -47C 324

Direct Effects (Group number 1- Default model)
ABUSE LEAVE STAY

LEAVE .36¢ .00C .00cC
STAY 24¢ .00C .00C
INTENT .00C -397 .29

Standardized Direct Effects (Group number 1- Default model)
ABUSE LEAVE STAY

LEAVE 587 .00C .00C
STAY A2z .00C .00C
INTENT .00C -47C 324
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Indirect Effects (Group number 1 - Default model)
ABUSE LEAVE STAY

LEAVE .00C .00C .00C
STAY .00C .00C .00C
INTENT -.07¢ .00C .00C

Standardized Indirect Effects (Group number 1- Default model)
ABUSE LEAVE STAY

LEAVE .00C .00C .00C
STAY .00C .00C .00C
INTENT -.13¢ .00C .00C

Modification Indices (Group number 1- Default model)

Covariances: (Group number 1- Default model)
M.I. Par Chanc

Variances: (Group number 1- Default model)
M.I. Par Chanc

Regression Weights: (Group number t Default model)
M.I. Par Chanc

Mini mization History (Default model)
Negative Smalles

lteratior eigenvalue Condition# eigenvalu Diamete F NTries

Oe 0 20.04: 9999.00( 116.07! 0
le 0 59.89¢ 87% 92.87( 3
2e 0 21.71: 520 23.85¢ 1
3e 0 9.93¢ 14¢ 5574 1
4e 0 5.822 .08t 1.32¢ 1
5e 0 4.751] .037 .867 1
6e 0 4.51¢ .00€ .85¢ 1
7e 0 4.581 .00C .85¢ 1

Model Fit Summary

CMIN

Model NPAR CMIN DF P  CMIN/DF

Default model 9 .85¢ 1 .354 .85¢

Saturated model 10 .00C O

Independence model 4 133.06° 6 .00C 22.17¢
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9999.00!
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1.07¢
1.22¢
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RMR, GFI

Model

Default model
Saturated model
Independence model

Baseline Comparisons
Model

Default model
Saturated model
Independence model

Parsimony-Adjusted Measures
Model

Default model

Saturated model
Independence model

NCP

Model

Default model
Saturated model
Independence model

FMIN

Model

Default model
Saturated model
Independence model

RMSEA

Model

Default model
Independence model

AIC

Model

Default model
Saturated model
Independence model

RMR
.034
.00C
.604

GFI
997
1.00¢
.70¢

AGFI
971

.50¢

NFI
Deltal

RFI
rhol

.99
1.00(¢
.00C

.961

.00C

PRATIO
167
.00C

1.00(¢

PNFI
.16¢
.00C
.00C

PCF
167
.00C
.00C

NCF
.00C
.00C

127.06°

LO 9C
.00C
.00C

93.19¢

FMIN FC
.00e  .00C
.00C .00C
.89 .85¢

LO 9C
.00C
.00C
.62t

RMSEA
.00C
371

LO 9C
.00C
.32¢

AIC
18.85¢
20.00(

141.06°

BCC
19.48¢
20.69¢

141.34t

28

DeltaZz

1.001
1.00(C
.00C

PGF
.10C

42z

IFI TLI
rhoz

1.00%

.00C

HI 90
6.60z
.00C
168.37:

HI 90
.04<
.00C

1.13(

HI 90 PCLOSE
21C
434

43¢
.00C

BIC
45.95¢
50.10¢

153.10¢

CFI

1.00(¢
1.00(¢
.00C

CAIC
54.95¢
60.10¢

157.10¢



ECVI

Model

Default model
Saturated model
Independence model

HOELTER
Model

Default model
Independence model

ECVI LO9C HI9 MECVI

127 12¢ A7z
134 134 134
947 J71¢ 0 1.22¢

HOELTER HOELTER

.0 .01
667 1151
15 19

29

131
3¢
94¢



Example 2 Write-Up

The fit of the model in Figure 1 was evaluated with AMOS 17.0 using a maximum
likelihood algorithm. The model is statistically overidentified. Prior to
analysis, the data were evaluated for multivariate outliers by examining
leverage indices for each individual and defining an outlier as a leverage
score 4 times greater than the mean leverage. No outliers were detected.
Model based outliers were evaluated using a limited information approach in
which each endogenous variable was separately regressed onto the predictors
of the linear equation for it. The analysis used ordinary least squares
regression. Standardized dfbetas were examined for each individual and each
predictor as well as the intercept. An influential outlier was defined as any
individual with an absolute standardized dfbeta greater than 1 for a given
coefficient. ©No outliers were evident. Multivariate normality was evaluated
using Mardi ads t esitvariatd ecefMiicidnt was not statistically
significant. Examination of univariate indices of skewness and kurtosis
revealed no skewness above an absolute value of 0.25 and no kurtosis wvalues
above an absolute value of 0.28. A variety of indices of model fit was
evaluated. The chi square test of model fit was statistically non-significant
(X? (2) = 5.58, p < 0.06). The Root Mean Square Error of Approximation (RMSEA)
was 0.11. The p value for the test of close fit was 0.129. The Comparative
Fit Index was 0.97. The standardized root mean square residual was 0.049.
With the exception of the RMSEA, the indices point to good model fit.
Inspection of the residuals revealed no statistically significant points of

ill-fit in the model. There was, however, one modification index greater
than 3.84 focused on correlated errors for the two endogenous beliefs (MI =
4.65). This suggests that the correlation between the two beliefs cannot be

accounted for entirely by the common cause of partner physical abuse.
Unmeasured factors that may contribute to this correlation is the parental
abuse history in the r es pondefamiig of origin. The model was refitted
to include a correlated error parameter. For this refitted model, the chi
square test of model fit was statistically non-significant (X? (1) = 0.86, p <
0.35). The Root Mean Square Error of Approximation (RMSEA) was less than 0.01
and the p value for the test of close fit was 0.438. The Comparative Fit
Index was 1.00. The standardized root mean square residual was 0.017. All
indices point toward good model fit. Inspection of the residuals revealed no
statistically significant points of ill-fit in the model, nor were there any
noteworthy modification indices. A formal nested chi square test of the
difference in fit between the model without correlated error and the model
with correlated error yielded a statistically significant chi square
difference (4.72, df=1). Figure 1 presents the parameter estimates for the
coefficients of interest. Standardized coefficients appear for each parameter
of interest, with unstandardized coefficients in parentheses. The model
suggests an impact of physical abuse on both the belief that staying in the
relationship will result in future physical abuse and the belief that trying
to leave the relationship will result in physical violence. For every one
additional reported act of physical abuse in the col
course of the past 3 months, the belief that trying to leave the relationship
will result in physical violence is predicted to increase by 0.37 rating
scale units. History of physical abuse accounts for 34% of the variance in
this belief. Similarly, for every one additional reported act of physical
abuse in the couplebs history over the course of t he
belief that staying in the relationship will result in future physical abuse
is predicted to increase by 0.25 rating scale units. History of physical
abuse accounts for 18% of the variance in this belief. [continue to highlight
parameters as desired].
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Stay

422 (.246)*

Abuse

587 (.365)*

324 (.292)*
.82
.18*
Intent
.66
-.470 (-.397)*

Leave
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A 4 A 4 A 4
Al A2 A3
A
Anxiety

A 4 A 4 A 4
D1 D2 D3
a
Depressio
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AMOS Run

Title
Anxiety depressioffiear

Groups

Group number 1 (Group number 1)
Notes for Group (Group number 1)
The model is recursive.

Sample size = 120

Variable Summary (Group number 1)
Your model contains the following variables (Group number 1)
Observed, endogenous variables
Al

A2

A3

D1

D2

D3

F1

F2

F3

Unobserved, exogenous variables
Anxiety

el

e2

e3

Depression

e4

e5

e6

Fear

e’

e8

e9

Variable counts (Group number 1)
Number of variables in your model:
Number of observed variables:
Number of unobserved variables:
Number of exogenous variables:
Number of endogenous variables:

34
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Parameter summary (Group number 1)

Weight: Covariance:

Fixec 12 0
Labelec 0 0
Unlabelet 6 3
Total 18 3

Models
Default model (Default model)
Notes for Model (Default model)

Computation of degrees of freedom (Default model)

Result (Default model)
Minimum was achieved
Chi-square = 30.776
Degrees of freedom = 24
Probability level = .160

Variance Mean:
0 0

0 0

12 0

12 0

Intercept  Total

0 12
0 0
0 21
0 33

Numberof distinct sample momen 45
Number of distinct parameters to be estim: 21
Degrees of freedom (43221). 24

Group number 1 (Group number 1 - Default model)

Estimates (Group number 1- Default model)

Scalar Estimates (Group number 1- Default model)

Maximum Likelihood Estimates

Regression Weights: (Group number & Default model)

Estimatt
Al <---  Anxiety 1.00(
A2 <---  Anxiety 1.041
A3 <---  Anxiety 1.07¢
D1 <---  Depression 1.00(
D2 <---  Depression 1.131]
D3 <---  Depression 1.11¢
F1 <--- Fear 1.00(
F2 <---  Fear 97¢
F3 <---  Fear 971

S.E

.07¢
.07¢

.09t
.09¢

.08¢
.08¢

35

C.R

14.20¢
14.19(

11.92¢
11.35¢

10.97¢
11.37(

*k%k

*k%k

*k%k

*k%k

*k%k

*k%k



Standardized Regression Weights: (Group number 1Default model)

Estimatt
Al <---  Anxiety .87:¢
A2 <---  Anxiety 917
A3 <---  Anxiety 91¢
D1 <---  Depression .837
D2 <---  Depression 907
D3 <---  Depression .864
F1 <--- Fear .89¢
F2 <---  Fear .82z
F3 <---  Fear .84¢

Covariances: (Group number 1- Default model)

Estimatt
Anxiety <--> Depression 26.58¢
Anxiety <--> Fear 22.96(
Depression <--> Fear 15.23¢

Correlations: (Group number 1 - Default model)

Estimatt
Anxiety <--> Depression 517
Anxiety <--> Fear A28
Depression <--> Fear 327
Variances: (Group number 1- Default model)
Estimat: S.E C.R
Anxiety 59.98¢ 10.12¢ 592t
Depression 44.03¢ 8.07z  5.45¢
Fear 49.16: 8.247  5.961
el 18.65¢ 3.20¢  5.82:
e2 12.37: 2.741  4.51:
e3 13.30¢ 2.93( 4.54:
e4 18.84: 3.26: 5.77¢
e5 12.16¢ 3.117  3.90¢
e6 18.66° 3.59: 5.19¢
e7 12.05¢ 3.147  3.831
e8 22.49( 3.94: 5.70¢
e9 18.69( 3.58¢  5.21¢

36

S.E C.R P
6.01¢  4.42( **
6.01: 3.81¢ **
504t  3.02C .00z
P

*k%k

*k%k

*k%k

*k%k

*k%k

*k%k

*k%k

*k%k

*%k %

*k%k

*k%k

*k%k



Squared Multiple Correlations: (Group number 1 - Default model)
Estimat:

F3
F2
F1
D3
D2
D1
A3
A2
Al

71E
.67¢
.80¢
.14¢
.82z
.70C
.83¢
.84(
762

Matrices (Group number 1 - Default model)

Residual Covariances (Group number * Default model)

F3
F2
F1
D3
D2
D1
A3
A2
Al

F3
.00C
262
.02z

-8.13¢
-4.22¢
6.21-
-.08¢
-2.62(
1.98¢

F2

.00C
-.192
-9.19¢
-1.164
6.69(
-1.03¢
.16¢
5.54¢

F1

.00C
-2.76¢
2.21¢
8.75¢
-1.97¢
-.38¢
2.77¢

D3

.00C
.587
.29z
-6.22¢
-4.147
-1.7475

D2 D1 A3 A2

.00C

-.85(C .00C

-.27¢  3.59:7 .00C

791  1.081 .37¢ .00C
3.60C 499t -23¢ -337

Standardized Residual Covariames (Group number 1- Default model)

F3
F2
F1
D3
D2
D1
A3
A2
Al

F3
.00C
.03t
.00z

-1.24:
-.667
1.027
-.012
-.381

.28¢

F2

.00C
-.02¢
-1.37(
-.17¢
1.07¢
-.142
.024
784

F1

.00C
-.437
.361
1.49¢
-.281
-.05¢
414

D3

.00C
.071
.03¢
-.80¢
-.55¢
-.23¢4

D2 D1 A3 A2
.00C
-11: .00C

-.037 .50¢ .00C
10¢ 157 .03¢ .00C
A9t 72t -.02¢ -.037

Modification Indices (Group number 1 - Default model)

Covariances: (Group number 1- Default model)
M.I.

e6 <--> 4.35¢

Fear

Par Chang

-6.49¢

37

Al

.00C

Al

.00C



Variances: (Group number 1- Default model)
M.1. Par Chanc

Regression Weights: (Group number 1 Default model)

M.1. Par Chanc
D3 <--- Fear 5.651 -. 16t
D3 <-- F3 4,28¢ -.11¢

Minimization History (Default model)

Negative Smalles
lteratior eigenvalue Condition# eigenvalu Diamete F NTries

Oe 6 -.50C 9999.00( 818.47¢ 0
le* 8 -.357 2.85¢ 260.30: 20
2e* 0 587.25: .80z 72.38t 5
3e 0 119.10:« .93C 49.79: 3
de 0 46.87¢ 227 33.97: 1
5e 0 43.68¢ .084 30.98: 1
6e 0 44.06: .024 30.77¢ 1
Te 0 43.98: .00z  30.77¢ 1
8e 0 43.98( .00C 30.77¢ 1

Model Fit Summary

CMIN

Model NPAR CMIN DF P  CMIN/DF

Default model 21 30.77¢ 24 .16( 1.282

Saturated model 45 .00C O

Independence model 9 804.18¢ 36 .00C 22.33¢

RMR, GFI

Model RMR GFI AGFI PGF

Default model 3.361 94¢ .90z .50t

Saturated model .00C  1.00c¢

Independence model 31.02: 34¢ .18t .27¢

Baseline Comparisons

NFI RFI IFI TLI

Model Deltal rhol Deltaz rhoz CFI

Default model 962 .94: 991 987 .991

Saturated model 1.00( 1.00(C 1.00(C

Independence model .00C .00c .00C .00cC .00C
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9999.00!
521

.81¢

.00C
1.06¢
1.13¢
1.06¢
1.00¢
1.00(¢



Parsimony-Adjusted Measures

Model

Default model
Saturaéd model
Independence model

NCP

Model

Default model
Saturated model
Independence model

FMIN

Model

Default model
Saturated model
Independence model

RMSEA

Model

Default model
Independence model

AIC

Model

Default model
Saturated model
Independence model

ECVI

Model

Default model
Saturated model
Independence model

HOELTER
Model

Default model
Independence model

PRATIO PNFI PCF
.667 .641 .661
.00C .00C .00C

1.00C .00C .00C

NCF LO 9C
6.77¢ .00C
.00C .00C

768.18¢ 679.61¢

FMIN FC LO9C
.25¢ .057 .00C
.00C .00C .00C

6.75¢ 6.45¢ 5.711]

RMSEA LO9C HI90
.04¢ .00C .094

A2z .39¢ A44¢
AIC BCC
72.77¢ 76.63(
90.00( 98.257

822.18¢ 823.84(

ECVI LO9C HI9O0
612 .55t .76¢€
.75¢€ .75¢€ .75¢€

6.90¢ 6.165  7.71¢

HOELTER HOELTER

.05 .01
141 167
8 9

39

HI 90
25.20¢
.00C
864.17!

HI 90
212
.00C

7.26¢

PCLOSE
A48(C
.00C

BIC
131.31¢
21543
847.27t

MECVI
.64<
.82¢

6.92¢

CAIC
152.31«
260.43
856.27¢



Example Write-Up of Measurement Model

The fit of the model in Figure 1 was evaluated with AMOS 17.0 using a maximum
likelihood algorithm. The model is statistically overidentified. Prior to
analysis, the data were evaluated for multivariate outliers by examining
leverage indices for each individual and defining an outlier as a leverage
score 4 times greater than the mean leverage. No outliers were detected.

Mul tivariate normality was evaluated using Mardi ads
coefficient was not statistically significant. Examination of univariate
indices of skewness and kurtosis revealed no skewness above an absolute value
of 0.15 and no kurtosis values above an absolute value of 0.18. A variety of
indices of model fit was evaluated. The overall chi square test of model fit
was statistically non-significant (X2 (24) = 30.78, p < 0.16). The Root Mean
Square Error of Approximation (RMSEA) was 0.05. The p value for the test of
close fit was less than 0.48. The Comparative Fit index was 0.99. The
standardized root mean square residual was 0.049. The indices uniformly point
towards good model fit. Inspection of the residuals and modification indices
revealed no theoretically meaningful and significant points of ill-fit in the
model. Figure 1 presents the standardized parameter estimates for the
measurement model. The residuals for each of the observed measures were
generally low, suggesting that the measures represent reasonable indicators
of the constructs in question. The estimated correlation between the latent
variables of anxiety and depression was 0.52, between anxiety and fear was
0.42 and between depression and fear was 0.33. All of these correlations
were statistically significant (p < .05).
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Three Factor versus One Factor Model

One factor model chi square = 373.51, df = 27

Three factor model chi square = 30.78, df

24

Chi square difference = 342.73, df = 3

Additional text to Add for Nested Chi Square test

To test i1f the three factor model fit better than a one factor model, a one
factor model was fit to the data by having all nine measures be a function of
a single latent variable. The overall chi square for model fit for the one
factor model was 373.51 with 27 degrees of freedom. The difference in chi
squares for the one factor and three factor models was 342.73 with 3 degrees
of freedom. This suggests that the fit of the three factor model is
statistically significantly better than that of the one factor model.
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FFR

Source Effect Model:

Father
Relation

CFR
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Correlated Error

FMR

Mother
Relation

CMR




Higher Order Factor Analysis

H @ E OO @@ @ @ @

El E2 E3 11 12 13 T1 T2 T3 C1 c2 C3

Emotional Tangible
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Example For Full Structural Model

weight

Con'i\ Smoking
C1 C2 C3 SM1 SM2 SM3
ONONO () (23
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Birthweight is

Smoking is the
trimester

Alcohol is the

Support is the

Measurement Units for Full Model

measured in pounds

number of packs of cigarettes per day smoked in a

number of drinks per week in a trimester

number of friends who will help the woman quit

Locus of control is measured on a 5 point agree-disagree scale
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Title
Birthweight:

Groups

Group number 1 (Group number 1)
Notes for Group (Group number 1)
The model is reasive.

Sample size = 200

Variable Summary (Group number 1)
Your model contains the following variables (Group number 1)
Observed, endogenous variables
sl

s2

s3

cl

c2

c3

al

a2

a3

sml

sm2

sm3

weight

Unobserved, endogenous variables
Alcohol

Smoking

Unobserved, exogenous variables
Support

el

e2

e3

Control

e’

e8

e9

e4

e5

e6

el0

ell

el2

dl

d2

d3

477



Variable counts (Group number 1)

Number of variables in your model: 32
Number of observed variables: 13
Number of unobserved vabkes: 19
Number of exogenous variables: 17
Number of endogenous variables: 15

Parameter summary (Group number 1)

Weight: Covariance Variance Mean: Intercept  Total

Fixec 1¢ 0 0 0 0 19
Labelec 0 0 0 0 0 0
Unlabele: 14 1 17 0 0 32
Total 33 1 17 0 0 51

Models
Default model (Default model)
Notes for Model (Default model)
Computation of degrees of freedom (Default model)
Number of distinct sample momer 91
Number of distinct parameters to be estim: 32
Degrees of freedom (9132). 58

Resul (Default model)
Minimum was achieved
Chi-square = 67.561
Degrees of freedom = 59
Probability level = .208

Group number 1 (Group number 1- Default model)
Estimates (Group number 1- Default model)
Scalar Estimates (Group number 1- Default model)
Maximum Likelihood Estimates
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Regression Weights: (Group number 1 Default model)

Alcohol
Smoking
Alcohol
Smoking
sl

S2

s3

cl

c2

c3

al

a2

a3

sml
sm2
sm3
Weight
Weigh

Standardized Regression Weights: (Group number 1Default model)

Alcohol
Smoking
Alcohol
Smoking
sl

S2

s3

cl

c2

c3

al

a2

a3

sml
sm2
sm3
Weight
Weight

<-m-
<-m-
<-m-
<-m-
<-m-
<-m-
<-m-
<-m-
<-m-
<—m-
<—m-
<—m-
<-m-
<—m-
<—m-
<—m-
<—m-
<—m-

<—--
<—--
<—--
<—--
<—--
<—--
<—--
<—--
<
<
<
<
<
<
<
<
<
<

Support
Support
Control
Control
Support
Support
Support
Control
Control
Control
Alcohol
Alcohol
Alcohol
Smoking
Smoking
Smoking
Alcohol
Smoking

Support
Support
Control
Control
Support
Support
Support
Control
Control
Control
Alcohol
Alcohol
Alcohol
Smoking
Smoking
Smoking
Alcohol
Smoking

Estimatt
-.59¢
-.43¢
-.611
-.54¢
1.00(¢
1.35¢
1.30¢
1.00(¢
1.15(C
1.03%
1.00(C
1.19¢
1.167
1.00C
1.18¢
1.02:
-.39¢
-.234

Estimatt
-417
-.33¢€
-.49¢
-.484

.85%
.79C
.837
.92(
.76¢
T77
.94(
.821
.85k
.90k
.832
.814
-.38¢
-.207

S.E
.09t
.091
.081
.07¢

111
101

.091
.081

074
.067

.081
.072
.07¢
.08z
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C.R
-6.24¢
-4.79z
-7.527
-6.852

12.22¢
12.92:

12.68:
12.85¢

16.03¢
17.29’

14.65¢
14.22¢
-5.32i
-2.84¢

P

*k%k
*k%k
*k%k

*k%k

*k%k

*kk

*kk

*k%k

*k%k

*k%k

*k%k
*k%k

*k%k

.004



Covariances: (Group number 1- Default model)

Estimatt
Support <-->  Control .021
Correlations: (Group number 1 - Default model)
Estimatt
Support <-->  Control .02¢

Variances: (Group number 1- Default model)
Estimatt S.E C.R

Support .67¢ .097 7.02Z

Control 90¢ 118 7.92%

dl a7 104 7.47¢

d2 74C 104 7.12¢

el 254 .04  5.85¢

e2 75z .101  7.45¢

e3 49z .07¢  6.321

e’ 168 .04¢  3.607

e8 .83 .10¢  8.03t

e9 .64z .081  7.90¢

e4 18C  .047  3.82:

e5 94z .11€  8.13(

e6 .68¢  .09:  7.42:

elO 252 .05¢  4.701]

ell 722 101 7.19¢

el2 .61z .081 7.59¢

d3 1.10: .11 9.76¢

Squared Multiple Correlations: (Group number 1 - Default model)
Estimat:

Smoking .35¢

Alcohol 432

Weight 252

sm3 .66%

sm2 .69z

sml .81¢

a3 .73C

a2 .67t

al .884

c3 .60¢

c2 591

cl .84¢

s3 .701

s2 624

sl 21

SE
.06¢

P

*kk
*kk
*kk
*kk
*kk
*kk
* k%
*kk
*kk
*kk
*kk
*k%k
*k%k
*k%k
*k%k
*k%k

*k%k
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Matrices (Group number 1 - Default model)
Residual Covariances (Group number * Default model)

weight sm& smz sml ac az al Cc3 c2 cl
Weight -.00¢€
sm3 .08¢ .00C
sm2 .06C .04t .00C
smil -.028 -.007 -.011 .00C
a3 1€ -.17€ -.21% -.06¢ .00C
a2 A7z -.138 -.127 -.07¢ .13% .00C
al -.05t -.067 -.02¢ .01¢ -.01Z -.021 .00C
c3 1€ -.03C .06¢€ .05¢ .127 .05z -.011 .00C
c2 .074 .071 .17¢ .031 .24t .18¢ .103 .06€ .00C
cl 13€ .00€ -.01¢ -.04t .01& -.01¢ -.057 -.01% -.00t .00C
s3 -161 .097 .05¢ .01¢ .127 .177 .03z -.06% -.121 .01¢
s2 -.061 .06z -.02t -.11¢ -.06¢ .01¢ -.04: .03€ -.01t .11-
sl -.03% .027 .00t -.04t -.02C .017 -.06t -.067 -.12t .00¢
Standardized Residual Covariances (Group number 1 Default model)
weight smZ smz sml aZ az al «c3 c2 cl
Weight -.04C
sm3 .73 .00C
sm2 43¢ 250 .00C
sml -.23C -.05C -.06€ .00C
a3 794 -1.11¢ -1.182 -.455 .00C
a2 1.09t -.82C -.66z -.52% .56€ .00C
al -47% -54C -20: .17< -.07t -.10¢ .00C
c3 1.05C -.23t .46€ .51€¢ .83Z/ .327Z -.09¢ .00C
c2 590 .49¢ 1.09¢ .24£1.43F 1.03(C .76¢ .44 .00C
cl 1.46¢ .06C -.15¢ -.47¢ .14C -.137 -57% -.11¢ -.037 .00C
s3 -1.42¢  76¢ .37t .15¢ .8341.09: .264 -.54t -93: .18¢
s2 -498  44¢ -15¢ -96€ -.41€ .10t -.32t .28: -.107 1.08(
sl -392 .28( .04¢ -53C -.17¢ .141 -.72% -.76¢ -1.27¢
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.00C
.034 .00C
-.001 -.02<¢ .00C
Sz sz si
.00C
.22C .00C
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Total Effects (Group number 1- Default model)

Contro Suppor Smoking Alcohol
Smoking -.54¢ -.43¢ .00C .00C
Alcohol -.611 -.59¢ .00C .00C
Weight 37C .33¢ -.23¢ -.39¢
sm3 -.557 -.44¢ 1.02¢ .00C
sm2 -.64¢ -.521 1.18¢ .00C
sml -.54¢ -.43¢ 1.00( .00C
a3 =713 -.692 .00C 1.167
a2 -.72¢ -.70¢ .00C 1.19¢
al -.611 -.59¢ .00C 1.00(C
c3 1.037 .00C .00C .00C
c2 1.15( .00C .00C .00C
cl 1.00( .00C .00C .00C
s3 .00C 1.30¢ .00C .00C
s2 .00C 1.35¢ .00C .00C
sl .00C 1.00(C .00C .00C
Standardized Total Effects (Group number 1- Default model)

Contro Suppor Smoking Alcohol
Smoking -.484 -.33¢ .00C .00C
Alcohol -.49¢ -417% .00C .00C
Weight 291 .22¢ -.207 -.38¢
sm3 -.394 =274 .814 .00C
sm2 -.40¢ -.28( .832 .00C
sml -438 -.30¢ .90t .00C
a3 42k -.35¢ .00C .85¢
a2 -.40¢ -.34¢ .00C .821
al -.46¢ -.392 .00C .94(
c3 71 .00C .00C .00C
c2 .76¢ .00C .00C .00C
cl .92( .00C .00C .00C
s3 .00C .837 .00C .00C
s2 .00C .79C .00C .00C
sl .00C .85¢ .00C .00C
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Direct Effects (Group number 1- Default model)

Contro Suppor Smoking Alcohol
Smoking -.54¢ -.43¢ .00C .00C
Alcohol -.611 -.59¢ .00C .00C
Weight .00C .00C -.23¢4 -.39¢
sm3 .00C .00C 1.02¢ .00C
sm2 .00C .00C 1.18¢ .00C
sml .00C .00C 1.00(C .00C
a3 .00C .00C .000 1.167
a2 .00C .00C .00C 1.19¢
al .00C .00C .00C 1.00(C
c3 1.037 .00C .00C .00C
c2 1.15( .00C .00C .00C
cl 1.00( .00C .00C .00C
s3 .00C 1.30¢ .00C .00C
s2 .00C 1.35¢ .00C .00C
sl .00C 1.00(C .00C .00C
Standardized Direct Effects (Group number 1- Default model)

Contro Suppor Smoking Alcohol
Smoking -.484 -.33¢ .00C .00C
Alcohol -.49¢ -417% .00C .00C
Weight .00C .00C -.207 -.38¢
sm3 .00C .00C .814 .00C
sm2 .00C .00C .83 .00C
sml .00C .00C .90t .00C
a3 .00C .00C .00C .85¢
a2 .00C .00C .000 .821
al .00C .00C .00C .94(C
c3 71 .00C .00C .00C
c2 .76¢ .00C .00C .00C
cl .92( .00C .00C .00C
s3 .00C .837 .00C .00C
s2 .00C .79C .00C .00C
sl .00C .85¢ .00C .00C
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Indirect Effects (Group number 1 - Default model)

Contro Suppor Smoking Alcoho
Smoking .00C .00C .00C .00C
Alcohol .00C .00C .00C .00C
Weight 37C .33¢ .00C .00C
sm3 -.557 -.44¢ .00C .00C
sm2 -.64¢ -.521 .00C .00C
sml -.54¢ -.43¢ .00C .00C
a3 =713 -.692 .00C .00C
a2 -.72¢ -.70¢ .00C .00C
al -.611 -.59¢ .00C .00C
c3 .00C .00C .00C .00C
c2 .00C .00C .00C .00C
cl .00C .00C .00C .00C
s3 .00C .00C .00C .00C
s2 .00C .00C .00C .00C
sl .00C .00C .00C .00C
Standardized Indirect Effects (Group number 1- Default model)

Contro Suppor Smoking Alcohol
Smoking .00C .00C .00C .00C
Alcohol .00C .00C .00C .00C
Weight 291 .22¢ .00C .00C
sm3 -.394 =274 .00C .00C
sm2 -.40¢ -.28( .00C .00C
sml -43¢ -.30¢ .00C .00C
a3 42k -.35¢€ .00C .00C
a2 -.40¢ -.34¢ .00C .00C
al -.46¢ -.392 .00C .00C
c3 .00C .00C .00C .00C
c2 .00C .00C .00C .00C
cl .00C .00C .00C .00C
s3 .00C .00C .00C .00C
s2 .00C .00C .00C .00C
sl .00C .00C .00C .00C

Modification Indices (Group number 1 - Default model)

Covariances: (Group number 1- Default model)

Variances: (Group number 1- Default model)

M.I. Par Chanc
Regression Weights: (Group number 1 Default model)

M.l Par Chanc
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Minimization History (Default model)

Negative Smalles
Iteratior eigenvalue Condition# eigenvalu Diamete F NTries
Oe 8 -.60Z 9999.00( 1663.84« 0
le* 1C -.18¢ 2.71% 700.57¢ 0
2e* 2 -1.15¢ .931 386.32( 5
3e 1 -.19¢ .62¢ 181.12: 7
de 0 57.54¢ 59t 98.45¢ 5
5e 0 38.57: 564  82.15! 2
6e 0 32.93¢ 182z 69.61¢ 1
7e 0 33.33¢ .06¢  67.66( 1
8e 0 31.19( .01¢ 67.56: 1
% 0 31.39¢ .001 67.56: 1
1Ce 0 31.40( .00C 67.56: 1
Model Fit Summary
CMIN
Model NPAR CMIN DF P  CMIN/DF
Default model 32 67.56. 58 .20¢ 1.14¢
Saturated model 91 .00C O
Independence motle 13 1584.741 78 .00C 20.31°
RMR, GFI
Model RMR GFI AGFI PGF
Default model .08z 950 .92¢ .61¢
Saturated model .00C  1.00c
Independence model .63( 366 .26C .31
Baseline Comparisons
NFI RFI IFI TLI
Model Deltal rhol Deltaz rhoz CFI
Default nodel 957 .94« 994 997 .99/
Saturated model 1.00( 1.00(C 1.00(¢
Independence model .00C .00cC .00C .00cC .00C
Parsimony-Adjusted Measures
Model PRATIC PNFI PCF
Default model 75€ 724 75z
Saturated model .00C .00C .o0cC
Independence model 1.00C .000 .00C
NCP
Model NCF LO 9C HI 90
Default model 8.561 .00C 33.06"
Saturated model .00C .00C .00C
Independence model 1506.74i 1381.06! 1639.82
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FMIN

Model

Default model
Saturated model
Independence model

RMSEA

Model

Default model
Independence model

AIC

Model

Default model
Saturated model
Independence model

ECVI

Model

Default model
Saturated model
Independence model

HOELTER
Model

Default model
Independence model

FMIN FC
.34C .045
.00C .00C

7.96¢  7.57:

RMSEA LO 9C

.027 .00C
.31z .29¢
AlC

131.56:
182.@00C
1610.74i
ECVI LO9C
.661 .61¢
91t 91t
8.09¢  7.46:

LO 9C
.00C
.00C

6.94(

HI 90
.05¢
32t

BCC

136.40:«
195.77:
1612.71:

HI 90
784
91t

8.76¢

HOELTER HOELTER

.0

23C
13

56

.01

257
14

HI 90
.16¢
.00C

8.24(

PCLOSE
921
.00C

BIC
237.10°
482.14°

1653.62:

MECVI
.68t
.98¢4

8.10¢

CAIC
269.10°
573.14°

1666.62:



Example Write Up of Full Model

The fit of the model in Figure 1 was evaluated with AMOS 17.0 using a maximum
likelihood algorithm. The model is statistically overidentified. Prior to
analysis, the data were evaluated for multivariate outliers by examining
leverage indices for each individual and defining an outlier as a leverage
score 4 times greater than the mean leverage. No outliers were detected.
Model based outliers were evaluated using a limited information approach in
which each indicator for the latent endogenous variable was separately
regressed onto the dummy variables representing the variables influencing the
endogenous variable. The analysis used ordinary least squares regression.
Standardized dfbetas were examined for each individual and each predictor as
well as the intercept. An influential outlier was defined as any individual
with an absolute standardized dfbeta greater than 1 for a given coefficient.
No outliers were evident. Multivariate normality was evaluated using
Mar di ads test. The multivariate coefficient was not
significant. Examination of univariate indices of skewness and kurtosis
revealed no skewness above an absolute value of 0.15 and no kurtosis values
above an absolute value of 0.18. A variety of indices of model fit was
evaluated. The chi square test of model fit was statistically non-significant
(X2 (59) = 67.56, p < 0.21). The Root Mean Square Error of Approximation
(RMSEA) was 0.027. The p value for the test of close fit was 0.92. The
Comparative Fit Index was 0.99. The standardized root mean square residual
was 0.043. All indices point to good model fit. Inspection of the residuals
revealed no statistically significant points of ill-fit in the model and
there were no theoretically meaningful modification indices greater than
3.84. Figure 1 presents relevant standardized and unstandardized (in
parentheses) parameter estimates. [discuss the coefficients, as is of
interest].
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Example Write-Up with Bootstrapping

The fit of the model in Figure 1 was evaluated with AMOS 17.0 using a maximum
likelihood algorithm. The model is statistically overidentified. Prior to
analysis, the data were evaluated for multivariate outliers by examining
leverage indices for each individual and defining an outlier as a leverage
score 4 times greater than the mean leverage. No outliers were detected.
Model based outliers were evaluated using a limited information approach in
which each indicator for the latent endogenous variable was separately
regressed onto the dummy variables representing the variables influencing the
endogenous variable. The analysis used ordinary least squares regression.
Standardized dfbetas were examined for each individual and each predictor as
well as the intercept. An influential outlier was defined as any individual
with an absolute standardized dfbeta greater than 1 for a given coefficient.
No outliers were evident. Multivariate normality was evaluated using

Mar di ads test. The multivariate coefficient was
significant. Examination of univariate indices of skewness and kurtosis
suggested sizeable kurtosis, with some values exceeding 7.0. To deal with
the non-normality, the decision was made to use bootstrapping. For the

bootstrap analyses, 2000 bootstrap samples were taken and then used to
estimate bias-corrected confidence intervals and p values as implemented by

Amos. In addition, the Bollen-Stine bootstrapped chi square test was
performed. A variety of indices of model fit was evaluated. The Bollen-Stine
index yielded a statistically non-significant result (p < 0.15). The Root

Mean Square Error of Approximation (RMSEA) was 0.063. The Comparative Fit
Index was 0.99. The standardized root mean square residual was 0.035. The
indices uniformly point towards good model fit. Inspection of the residuals
and modification indices revealed no significant points of ill-fit in the
model. Figure 1 presents the parameter estimates for the structural
coefficients. Standardized coefficients appear on each path, with
unstandardized coefficients in parentheses. For purposes of presentation,
the correlations between exogenous variables are omitted. The residuals
indicate the proportion of unexplained variance in the endogenous variables
(i.e., they are error variances in standardized form). The variables in the
model were able to account for approximately 14% of the variance in return
rates and 60% of the variance in the number of violent acts. All of the path
coefficients were statistically significant. For every one unit increase in
the number of violent acts, the return rate to prison was predicted to
increase 6.94 units. A one degree increase in temperature was predicted to
increase the number of violent acts per 100 prisoners by 0.55; an increase of
1 sq foot of living space per prisoner was predicted to decrease the number
of violent acts per 100 prisoners by 0.21, and an increase of 1 guard was
predicted to decrease the number of violent acts per 100 prisoners by 0.13.
Table 1 presents the 95% confidence intervals for each of the unstandardized
path coefficients. An effects analysis revealed the following total effects
for the three exogenous variables on return rates: A one degree increase in
temperature was associated with a 3.83 increase in return rates; an increase
of 1 sg foot of living space per prisoner was associated with a 1.43 decrease
in return rates; and an increase of 1 guard was associated with a 0.93
decrease in return rates.
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