
239

A Cautionary Note on the Use of
LISREL’s Automatic Start Values in

Confirmatory Factor Analysis Studies
R. L. Brown

University of Wisconsin

The accuracy of parameter estimates provided by
the major computer programs for confirmatory factor
analysis studies is questioned. This note demonstrates
an inconsistency in parameter estimates across two of
the major programs (LISREL and EQS), with the incon-
sistency attributed to the use of LISREL VI’S automatic
start values for the estimation of generalized least
squares models.

Recently the social science literature has abounded
with studies attempting to validate or confirm var-
ious factor analytic-based models. These studies
have been termed confirmatory factor analysis (CFA)
studies; this term simply refers to a test of the

validity of a proposed model which is assumed to
account for a body of data in terms of relatively
few parameters, with the model supposedly based
on a priori information (theory or hypothesis).
The confirmatory factor analytic model can be

given as

I ~ ~ i

where X is a vector of k observed measures,

t is a vector of run underlying or latent fac-
tors, such that m < k,

A is a k x rra matrix of factor loadings re-
lating the observed X to the latent fac-
tors C, and

8 is a vector of k variables representing
random measurement error.

The variance-covariance matrix (hereafter denoted
as the covariance matrix) for X may be defined as

where is they x m covariance matrix of ~, and
Os is the diagonal x k covariance matrix of B.
The structure of a factor analytic model is then
defined a priori, and the measurements for param-
eter estimation on the matrices are submitted, usu-
ally in a covariance matrix format. The appropri-
ateness of the factor structure is then tested by
attempting to replicate the covariance matrix. Thus,
an initial its established for test of fit
(Ho: S = where S is the original covariance
matrix and I is the recovered covariance matrix.
One probable reason for the increase in CFA stud-

ies is the availability of computer programs. The
major programs available are Jbreskog and S6r-
bom’s (1976, 1978, 1982, 1984) z.~s~~~., Browne
and Cudeck’s (1983) BENWEE, Schoenberg’s (1982)
MILS, and most recently Bentler’s (1985) EQS. By
far the most cited program used for CFA is the

Jbreskog and Sorbom (1984) LSSREL program.
However, the literature fails to provide any com-
parison of parameter estimates across the various
software packages, forcing the user to trust the

accuracy of the estimates.
This brief note compares three estimation pro-

cedures across two of the more popular programs,
LISREL vi Version 6.6 (J6reskog & S&reg;rb&reg;rn, 1984)
and EQS Version 2.0 (Bentler, 1985). The esti-
mation procedures used were (1) ordinary least

squares (OLS; Equation 3), (2) generalized least
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squares (GLS; Equation 4), and (3) maximum like-
lihood (ML; Equation 5). Both programs attempt to
minimize the following fit functions for the esti-

mates (see J6reskog, 1983, and Bentler, 1985, for
more details):

where S is the observed moment matrix (covari-
ance),

3l is the theoretical moment matrix (covar-
iance), and

k is the number of observed variables.
The data used in this comparison were obtained

from Long (1983) on Wheaton’s (1978) study
concerning the psychological disorders of patients
over two time periods (1967 and 1971). The var-
iables are (1) psychological disorders in 1967,
(2) psychophysiological disorders in 1967,
(3) psychological disorders s in 1971, and

(4) psychophysiological disorders in 1971.’ The

correlations, variances, and covariances are re-

ported in Table 1.
The initial CFA model proposed by Long (1983)

was used as the comparison device to obtain pa-
rameter estimates from both programs (see Fig-
ure 1). The model was not further refined. Param-
eter estimates, standard errors and tests of

significance (where applicable) for OLS, GLS, and

1It should be noted that the number of patients reported in Long’s 
(1983) appendix is a misprint and should read 630 patients, not
63 (Long, personal communication, March 6, 1986).

ML procedures from both the LISREL and EQS pro-
grams are in Table 2; the estimates obtained by
Long (1983) using LISREL v (Jbreskog & S&reg;rbom,
1982) and MILS (Schoenberg, 1982) are in Table 3.
Also indicated are the degrees of freedom, esti-

mated likelihood ratio test (chi-square value), prob-
ability estimates, and various indices of fit.
One very interesting finding concerns the esti-

mates given by the LISREL m GLS procedure. Be-
cause these data were previously analyzed by Long
(1983) using LISREL v and Schoenberg’s (1982)
MILS programs, initial parameter estimates are

available for comparison, if Long’s estimates are
correct. Because the EQS program essentially re-
covered all of Long’s parameter estimates (with
minor differences, most likely due to rounding er-
rors) and the LISREL VIOLS and ML did the same,
it is safe to say that Long’s estimates are appro-
priate. This leaves the problem of why the LISREL
m GLS procedure did not recover the estimates.
The ~.,IS~~~. W GLS procedure produced confusing

results. The most obvious inconsistency was pro-
duced by the likelihood ratio (L2), providing a value
of .03 with one degree of freedom. This ratio was
very different from the ratio reported by Long (1983)
and the finding provided by >3entler’s EQS. A re-

calculation of the L2 ratio using Equation 6 indi-
cated a value of 29.58 with one degree of freedom:

where df = Sk(k + 1 ) - t,
k is the number of observed variables in

the analysis, and
t is the number of independent parame-

ters to be estimated.

Table 1
Correlations, Covariances and Variances f 3&reg;)

(Correlations in upper triangle)
---_..__._._-_._._~.._~----_.~---~-_......--.......-.-.

Note. Adapted from 0heaton (1978).
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Figure 1
Model 1: A Model for the

Measurement of Psychological Disorders

This initial finding indicates a msa~El, w problem
in the calculation of L2. Because L2 is contingent
upon the parameter estimates, the accuracy of these
estimates is also questionable, because the L2 value
provided by LISREL w did not equal the values
given by Long (1983) or by using Bentler’ (1985)
EQS program. Recalculation of Jbreskog and S6r-
bom’s (1984) goodness-of-fit index (GFI) and ad-
justed goodness-of-fit index (AGFI) also provides
evidence of a problem with the estimates, with a
en of .9836 (versus 1.000) and an AGFI of .8362
(versus 1.000), using Equations 7 and 8 respec-
tively.

where d is the degrees of freedom.

An examination of the GLS estimates provided
by LISREL m (Table 2), along with their standard
errors, reveals problems (especially with the 6õ
matrix) as compared with the other programs’ es-
timates. Also apparent, though not expected, is

striking similarity between the GLS and the OLS
estimates.

A second model was also estimated using ML
and GLS estimates from both programs. Data were

obtained from Kenny (1979, p. 146). The incon-
sistency in GLS estimates between LISREL va Ver-
sion 6.6 and EQS was again detected (results are
not reported here).
One possible source of the problem was hy-

pothesized to be the use of automatic start values
in obtaining the parameter estimates. To test this
hypothesis, data from Long’s (1983) initial model
were submitted to the LISREL and EQS programs for
both ML and GLS estimates, using automatic start
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Table 2
Parameter Estimates from M and EQS

tbat were,constrained to 1.000. &reg;
)/0 ; wbere 1ù:= parameter estimate, and 1ù = hypothesized value. a
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Table 3
~~5~~~ ~ and MILS Estimates by Long(1983)

---- ~ I ~.~ -------- - ----.-----_____,,,---_,_

a Parameters that were constrained 
____.____.____~.~..__...____._..

to equal 1.000.

values and user-specified start values. Table 4 shows
the results. No difference across programs could

be detected between the ML estimates using either
automatic or user-specified start values, while an
inconsistency was discovered between the LiSREL
VI GLS estimates. It may be concluded that the use

of automatic start values provides inappropriate es-
timates when using the GLS procedure. This has
been verified by Joreskog (personal communica-
tion, May 7, 1986). The problem was identified as
a programming error in LISREL VI Version 6.6, with
intermediate calculations being placed in the S - I
matrix location of the program. This subsequently
leads to inaccurate results when the S matrix is
used to complete the estimates.

This problem may be easily avoided by speci-
fying NS (not to compute initial estimates and start

iteration by the steepest descent from a given start
value) on the output line, and then specifying user
start values. Use of the two-stage least squares
solution as starting values is also suggested for
optimal performance in larger models.

Summary

Most university computer centers maintain an
array of software that will provide parameter es-
timates in confirmatory factor analysis. Because
new statistical techniques make researchers depen-
dent on computer programs, the accuracy of which
can rarely be verified independently, it is suggested
that replication of parameter estimates using two
independent programs may not be inappropriate.
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Table 4
Parameter Estimates £r~ LISREL VI and EQS Using

Automatic Start Values and User-Specified Start Values

~Par~ ~t~r~ that were constrained to equal 1.000.

References

Bentler, P. M. (1985). Theory and implementation of
EQS a structural equations program. Los Angeles: BMDP
Statistical Software, Inc.

Browne, M. W., & Cudeck, R. (1983). BENWEE (Version
2): A computer programme for path analysis with
latent variables. Pretoria, South Africa: Human Ser-
vices Research Council.

J&ouml;reskog, K. G. (1983). Structural equation modeling

with LISREL: Introduction to LISREL. Uppsala, Sweden :
University of Uppsala, Department of Statistics.

J&ouml;reskog, K. G., & S&ouml;rbom, D. (1976). LISREL III: Es-
timation of linear structural equation systems by max-
imum likelihood methods [Program manual]. Chicago:
National Educational Resources.

J&ouml;reskog, K. G., & S&ouml;rbom, D. (1978). LISREL IV: A
general computer program for estimation of a linear
structural equation system by maximum likelihood
methods. Chicago: International Educational Services.

Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227.  
May be reproduced with no cost by students and faculty for academic use.  Non-academic reproduction  

requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ 



245

J&ouml;reskog, K. G., & S&ouml;rbom, D. (1982). LISREL v: Anal-
ysis of linear structural relationships by maximum
likelihood and least squares methods. Chicago: In-
ternational Educational Services.

J&ouml;reskog, K. G., & S&ouml;rbom, D. (1984). LISREL VI: Anal-
ysis of linear structural relationships by the method
of maximum likelihood. Mooresville IN: Scientific

Software, Inc.
Kenny, D. A. (1979). Correlation and causality. New

York: Wiley.
Long, J. S. (1983). Confirmatory factor analysis. Bev-

erly Hills CA: Sage Publications.
Schoenberg, R. (1982). MILS: A computer program to

estimate the parameters of multiple indicator linear
structural models. Bethesda MD: National Institutes
of Health.

Wheaton, B. (1978). The sociogenesis of psychological

disorder. American Journal of Sociology, 73, 1469-
1473.

Acknowledgments

The author thanks Larry Neuman for first bringing this
inconsistency to light, and Karl J5reskog for his assis-
tance in tracking the problem.

Author’s Address

Send requests for reprints or further information to R. L.
Brown, Schizophrenia Research, School of Social Work,
425 Henry Mall, University of Wisconsin, Madison WI
53706, U.S.A.

Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227.  
May be reproduced with no cost by students and faculty for academic use.  Non-academic reproduction  

requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ 


