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PREFACE 

The idea for this dissertation originated a few years ago in a dis

cussion between Ivo Molenaar and DarreIl Bock. They feIt that there was a 

scientific need to have answers to robustness questions when advanced 

programs like LISREL were used. They also thought that I should consider 

tackling these problems. This study presents the results of my approach to 

some of the questions posed. 

I express my thanks to Ivo Molenaar for his support of my work, 

especially for the efficient and reinforcing discussions, to Frans 

Stokman for his valuable criticism in reading the manuscript, and to 

Charles Lewis for his open door and for many enlightening deliberations. 

I am grateful to Geertje Winkel, who typed the manuscript in a dedicated 

manner. She was very robust against my revisions. Furthermore, I thank 

Henk Camstra, Hans Hommes, Jan Kraak and Marius de Pijper for their 

willingness to discuss programmatic and computational issues, and 

Willem Saris for his helpful interest. I am indebted to Hans Knol, 

Wim Meijnen, Jules Peschar, and Tjeerd Tijmstra, who readily gave 

me permission to describe some of their empirical data. I wish to 

express further appreciation to Wessel van Kesteren for his drawings, 

and to Anna Bloembergen for some comments on the text. 

This writing is dedicated to my dearest, and to Evert Weinberg, 

who thought it was fun taking me to the University. 

Haren , apri Z 1983 A. Boomsma 
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SUMMARY 

In the last decade there has been an increased interest in analyzing 

covariance structures by means of maximum likelihood estimation procedures, 

using LISREL (K.G. JÖreskog). In applying this statistical method two 

main assumptions have to be made. First, the sample size should be large 

(asymptotic theory), and secondly, the observed variables should have a 

multivariate normal distribution . In this study the robustness of LISREL 

against violations of these two assumptions is investigated. 

Af ter an introduction the general LIS REL-model is described ~n 

chapter 2 . In section 2 . 5 the two core questions of this study are formulated : 

what is the effect of small sample size and non-normality on maximum like

lihood estimates for parameters, corresponding standard errors, and goodness 

of fit when LISREL is used for structural equation modeling. 

In answering these two questions Monte Carlo methods are used. For 

the small sample case the Monte Carlo procedure is described in sections 

3. land 3.2 . For the non-normal case a new, but similar sampling procedure 

~s introduced in chapter 6 . 

For the evaluation of both robustness questions the empirical sampling 

distributions of the estimates are compared with the expected, theoretical 

sampling distributions. The statistical assessment criteria in making 

such comparisons are discussed in section 3.3.These criteria are used in 

reporting and evaluating results. 

In chapter 5 four empirical studies from the area of the social sciences 

are described with the aim to exemplify the degree of non-normality of 

observed variables used ~n practical research settings. Partlyon the 

basis of those findings it was decided which non-norrnal distributions 

(discrete and of ten skew) would be studied. 

The results for the small sample case (the sample size ranges from 

25 to 400) can be found in chapte r 4, those for the non-normal case in 

chapter 7. The theoretical models (covariance structures) that were used 

in answering the research questions are described also in these chapters. 

For each model separately a summary of the results is given followed by 

detailed findings. Global conclusions and recommendations are presented 

in sections 4.5 (small sample case) and 7.5 (non-normal case) . 

In general it is concluded that LISREL is not robust against the 

use of a sample size smaller than 100. It is even recommended not to 
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use a sample s~ze smaller than 200. Also, in general for a sample size of 

400, it is concluded that LISREL is robust against the use of discrete, 

symmetrically distributed variables, but not against discrete variables 

having a rather skew distribution. 

For those who analyze covariance structures a number of practical 

considerations are discussed in chapter 8. 
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