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Least Squares (AGLS). All of the estimation
nethods are available for single group or
multiple group models. Only multiple

sroup analysis involving intercepb is restricted
to \IL estimation. As with other SEM pro-

lrams, each of the estimation procedures
rs based on minimizing the discrepancy
i'ehleen a sample covariance (or correlation)
matrix and a theoretical population matrix
according to some weighting method. The
estimates from each procedure are determined
f,r' r'arying the elements of the weight matrix

under various distributional assumptions.

For each estimation procedure, several
goodness-of-fit indices (e.9., Akaike Infor-
mation Criterion, Bentler-Bonnet Index,
Comparative Fit Index) are providecl to as-
sess the adequacy of the model.

In many cases, the choice of the esti-
mation procedure depends on the type of
data included in the model. EQS can han-

dle models with variables observecl in any
scale of measurement. For example, cate-

gorical variables can be included using
polychoric (for correlations betn,een two
categorical variables) or polvserial correla-
tions (for correlations fgf11,s'en categorical
and continuous variable.s), and parameter
estimates are obtainecl r-rsinc Ceneralized
Least Squares estimation. To estimate the
polychoric and polyserial corrr.lations, the
EQS program uses the l-ee-Poon-Bentler
approach (Lee, Poon, & Bentler, 1992).

EQS can also be. used for conducting
extensive data analysis and exploration. In

fact, unlike many other specialize.d SEM

programs, EQS includes a wide assortment

of statistical and plotthg options under the

same program language. In addition, EQS
includes extensive options for missing data
imputation, constructing bootstrap esti-
mates, and for simulation studies. Finally,
EQS includes a Diagrammer feature u,hich
can be used to build complex moclels with
just a few simple commands.

Using the Program
The EQS program begins by asking the
user to open a data file. Data files can be
in the form of a system file, a rar'r, data file,
a correlation matrix file or a covariance
matrix file. Data can be entered directly
into EQS, or imported from an existing file.
EQS can also sort and merge data files, or
select certain subsets for data analysis. A
file must be opened before any other func-
tions can be performed. EQS lists the files

available by type, such as raw data files or
system files. If a ran'data file is selected,
EQS prompts the user for information re-
garding the format of the data set, variable
names, and the ntrmber of cases and vari-
ables. C)nce this is tlone. the file is saved
in EQS as a svstenl file n'itlr the raw data
still intact as r rlata filt. Progranr functions
are henceforth pplf6lr-t.'".1 on the system
file createcl. Figtrrt' 1 shon s the setup box
for running EQS.

The An.rlvsis option can be used to

previen' data before testing an SElvl model.
For example, there arc. nunlerous plotting
functions available for erploring categori-
cal anc'l corttinuous variables, including
box pkrts, line plots, histograms, pie charts,
scatter plots arrtl 3-D spinning plots. Figure
2 presents an er.rnrplt of the dialog box
for using the Analvsis option on a sample
data set. Onct' tlt,' ,l,tt,t 1.rer ien ls c()m-
pleted, onL. can qrricklv creatr'a system file
for testing cl pr11P,1t".1 nroclel using the
Build EQS option ironr the main menu.
Figure 3 prescr-lts .r s\'stenr file for an ex-
ample modtl nith h obser,,'ecl variables
ancl 3 l;,rterrt r.rri.rL.lt>. Thc crample is the
n,ell-knorvn nrorici of thL: stability of al-
ienation str-rtiv t.rkt'rr trorn the work of
Wheaton, Nltrtl'rt,n, .\ll in, .rnrl Summers
(1e77).

This cr.-rnt1.lc ltti)rlel c.ln also be run

directlv fronr .r tii.rgr.rnr crcatcLl r.rsing the

Diagrammer feature. The EQS program
then translates the diagram into its com-
mand language. The Diagrammer feature
can also be used to customize the basic
factor structure with labels, values and pa-
rameter types. Summary statistics can also
be computed and aclded to a proposed
model. Figure 4 presents the path diagram
for the exarnple model generated using the
Diagrammer feature.

Figure 5 presents some of the fit sta-
tistics generated for the example model.

The fit statistics all indicate that the pro-
posed model fairly accurately'accounts for
the variability observed in the data. For
example, the chi-square is a measure of the
difference between the sample covar'iance
(or conelation) matrix and the fitted matrix
based on the model. A small chi-square
corresponds to ;.r goocl fit. Other fit meas-
ures inciude the Bentler-Bonett Index (BBI)

and the Comparative Fit lndex (CFI). It is
gc.nerally recognized that BBI and CFI values

should be above 0.90. If the fit statistics

examined suggest a poor model fit, one
might benefit by e.xamirring the Lagrange
Multiplier (LM) Test statistics prol,ide'd as
standarci output. t-M Test statistics (some-

times referred to as mc'rdification intlices) can
provide useful information for model
evaluation and refinement. In summary, an
LM Test statistic me.asures whether the model
can be impm".ecl by freeing a previouslv

File Edit Data Analysis Euild_EOS Window Fon! Help

LCOI'IE TO EQS f or ltindous 5.0 January.

Copyrrghr (c) 1985-1995 by Perer H. Benrler

User Interface Copyright. (c) 1992-1995 hy Eric J.C.

Progrm slarts here ..,

Please open a d.ata file

Figure L: Irritial dialog bor .for EQS progrnnt

Decisiott Line, Decenfuer/lanuary 1995t7
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E1 .-:-

5li'to upgrade to the latest MS-DOS ver-

!:!.n .rncl $249 to upgrade to the latest
\[.:;rntosh version. Upgrade cost for the
i\r:rritrn's version is $1,19.00 if the version

::r\ iLruslv ort'ned \'\,as 4.0, or $2,19.00 for

r ir:itrn 3.0 or lolver. Discounts for multi-

:*rs ancl netrn ork licenses can be obtained

:',. ctrntacting Multivariate Software, Inc.

F igurePatlt dingrnttt.for eratttple rrtodal.

Conclusions
The EQS program is r,r'ithout doubt one of
the flagship SEM programs. The program

can be used tcl test the full range of struc-

tural equation models, including regres-

sion models, confirmator\. factor analysis,

structu red means, arrd multil. le pttpr"rlation
comparisons. In .rdclition, .r n'iclc assort-
ment of statistical and plotting options are

a','ailable within EQS to assist with data
analysis and exploration. The Diagrammer
feature is excellent and can be used to build

complex models with just a few simple

specifications. Finally, high quality path

diagrams can be printed directly or im-

ported into a document using any word-

processing package. I

Multivariate Software, lnc.
4924 Balboa Boulevard, #368

Encino, CA 91316
(818) 906-07tt0 or (800) 301-t1456

Fax (818) 906-8205
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