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A Hierarchy of Modeling Challenges

1. A single group covariance structure model

o.9., X=AOA'+Y

2. A single group covariance stlucture model with fixed a priori
loadings

o.9., circumplex strucfure
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3. Single Sample Mepn Structure Model
(a) p - p(e), X free [note: may be easier than CSA]
(b) p,- p(0), 2 -E(D (no fixed nonzero parameters)

k) p - lt(e), Z =E(0) (no fixed nonzero parameters)
(d) p = lt(O)z 2 =Z(0) (many fixed nonzero parameters)
Example of (d): Standard Growth Cq*r Model

It - L[t, X = AOA'* Y, A all fixed parameters

4. Multiple Sample Covariance Stnrctures with cross-

group constraints

5. Multiple Sample Mean and covariance Structures with
cross-group constraints

6. Multiple Sample Mean and Covariance Stnrctures with
cross-group constraints, including fixed nonzero

parameters (e.g., growth curyes in 2or more samples)

7 . Mixfure variants of #6, that is, multiple mean and
covariance structures based on unknown and probabilistic

group membership

8. Now add a multilevel or hierarchical structure (e.g.,

within and Between cluster models) to each of these, etc.



Longitudinal Models as Covariance Structures only

A comment on difference scores - factors may disappear

xt - t\{r+ e,

x, = L€, * tz (Note same A)

This means that the difference score has structure

x2 - xt = (,t€, * €z) - (nA + s, )
= L(€, - €r) + (ez- r,)

so if the factor scores stay quitg stable, the variance of the

difference factor (€, - €r) may get quite small. Most of

the variance in (.x, - xr) maybe due to (er- sl) .

An underused alternative is latent variable residual gain
(see Newcoffib, Scheie t, &Bentler, 1993)
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tors to the various adult mental health measures
(both latent and obsewed). These paths are all
from the final structural model and must be

. considered in conccrt with resuits from the same
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Fi&t e 1. Final confirmatory factor analysis model. (I-arge circlcs reprasent latent con-
structs' rectanglcs are measured variablcs, and small ciiclcs with numbers are residual
vgriables. Faclor loadings are standardized and all are significant [p < .0011. Not
d?.1"9 in the_figure are two-headed arrows [i.e., correlationsJ joining each pgssible
pair of factors. Estimates for thcse corrclations are given in Tablc a. cEs = c,cnier for
Epidgmiologic Studics; magid - magic ideation; pil * purpos€ in lifc.)

model given in Figure 2 and Table 4. These specific
or nonstandard paths provide a detailed picture of
more specific influences oftoth drug and nondrug
adolescent variables on adutt mentat heatth (seI
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Consequences of Adolescent Drug Use:
Impact on the Lives of Young Adults
by Michael D. Newcomb & Peter M. Bentler
(Newbury Park Sage Publications, 1988)

Jr, High Students Followed to Adulthood
Natural Variation in Drug Use
Many Initial Control Variables
Latent Variable Methodology
Nonstandard (non-LISREt) models
Consequences on: FAMTLy FoRMATToN AND srABrL-

ITY; CRIMINALITY AND DEVIANT BEHAVIOR; SEXUAL

BEHAVIOR AND IIWOL\IEMENT; EDUCATIONAL pUR-

STIITS; LIVELIHOOD PTJRSTIITS; MENTAL HEALTH;

SOCIAL INTEGRATION
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Figure 8.3. Final Structural Model Including Measurement Model for
th; Distribution.Free Estimates (AGLSI of the Deviant Behavior
Variables
NOTE: Large clrcles ref lect latent factors, rectangles represent measured
variables, and small clrcles wlth numbers are resldual varlances. Two-headed
arrows are correlatlons and singfe-headed arrows represent regresslon effects.
Parameter estlmates are standardlzed and slgnlf lcance levels were determined
by  c r i t i ca l  r a t l os  ( *p  ( .O5 ;  * *P  ( .O l ;  * * *p  < .OO l ) .
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Figure 9.4. Final Structural or Path Model for the [/!en,s SexualBehavior Variables
NOTE: The measurement  por i lon of  th is  model  ts  not  deplc ted for  s lmpi l -citv. Two'heacted arrows reflect correlattons and slngle-heaoeo arrows representacross't lme regresslon effects. Parameter e*lmates are standardized, reslduatvarlables are varlancEs, and slgnlf lcance leveti were determlned oy- crt i lcal rai los( *P  (  ' o5 ;  r *P  ( .01 ;  * * tp  < .oo l ) .  Nons tandard  e f fec ts  ro r - tn t s  moc te r  a regiven in  Tabte 9.4.



Fenlly Conccxt $|"-@clc.trcc
Lrlc Adolcrcancc

Chlld thou8ht
dl,;or3rnizrtlon

Neu'comb, M. D., & Beutler, P, M. (1988).- Ih" impact of fa,mily coatext, devia"nt
attitudes. aud emotional distress oB adolescent drug use: Loneitudinal latent-
variable analysei of mothers and their childreu.- Joutttol 7|-Eeseorch in
P ersonality, 22. 154.L7 6.

- 
.ttr.r



6
ol

3

:

a

.61

or
t
a
!
a

1 \
!

6|

5
att
tc

Etl
- J

;si
<E-

e

e
t t
(a

tt
o
o
e

=
-l

t,

ct)
?-
J

o

$E
3c
*3

3e
ial
i-El
3tf
fr;l

\

q'

€
.o
t

!

o

!
rt
(ra

!
rn
to

oo
e
o
o
o
o
o
T'

\---l
5

ct
f

a
=
ct

c
o O
o E
: ! . 8
: o t r
t r ' =

o
F

Eq
a 4 -
3g

!5

ll
O . t
-| r-

o
PE
. = | E

ga
o t 0
z

o
3 -
SE- t g

- o
- o

o

c c
o o
C , v
O o
>=
e;
= L

io

a
3
o

;
E
c

c f
o o
E E
F O
: E
; a- o

3



{)
,tt

.J
t
!qr

co
f
€
af,

?
E

???
HEH

tl$r5
trt
ct
c{

.l'

tr
q>

{
vr
s
:t
.t

€
€

?
H
I

??
H

?
H

?
H

?
H
il,

?
H
t\
o l
1 l

rrr
A6A

:l
EI
FI

-J
el
FI

€l
l?

sl
,il

R
o
to



Genera l
P  s y c  h  l a t r l c

D l s t r e s g
S o c l a l l  z a t l  o

S e l f

S u b l e c t l v e
H  e a l t h

P r o b l e m g

Ex t rave rs l  on

Selzure
s y m p t o m s

P3ychosomat l
symp toms

Subs tance
Re la ted

A c c l d e n t s

Time 1

a t

Obedlence



??
Nl
ot
EI
FI

H
6

HSl
,il

g,
- . e  E

o =  o
o  6 ;
r | ;  o
6 o .

at,
o
o

E
G
-

N

o
g,
og

tt

6
-

s3
O E

_E8
€E
o .9

!; s
E.s gg 3.;
;fi

o
o
tr
o o
e4
, o -  ,
t
o

o
t
tt

o
Eg
ll
0
o,

E t
t
l l s

o
! =
G
-



Year 3

Gender X
Mother

Drug Use

Year 6 Year 1 8
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