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Foreword to the Second Edition
of Structural Equation Models

Since publication of the first edition of Structural Equation Models, I have been
fortunate to maintain an active dialog on structural equation modeling (SEM) with
many of my colleagues around the world. I never cease to be surprised with the
broad divergence of opinions and myriad applications of SEM methodologies.
Statistical methods such as regression and ANOVA rely on datasets of objectively
measured constructs. These fail to satisfy a widespread need among researchers
to analyze data concerning relationships between hypothesized and unobservable
constructs: aesthetics, perceptions, utilities, and other human and social constructs.
Criticisms of SEM have arisen from its lack of fit statistics and indeed the lack
of defensible sampling strategies. But my argument is that these problems can be
repaired while retaining the desirable features of SEM.

SEM has been applied in both the natural and the social sciences, but it has
proven particularly valuable in the social sciences, where researchers apply SEM
approaches rather than more structured regression approaches by the inclusion of
unobservable (or latent) constructs and by the use of computationally intensive
iterative searches for coefficients that fit the data. The expansion of statistical
analysis to encompass unmeasurable constructs using SEM, canonical correlation,
Likert scale quantification, principal components, and factor analysis has vastly
extended the scope and relevance of the social sciences over the past century.
Subjects that were previously the realm of abstract argumentation have been
transported into the mainstream of scientific research (see Allen and Seaman 2007;
Altman and Royston 2000).

This new edition of this widely cited book surveys the full range of available
structural equation modeling (SEM) methodologies. The book has been updated
throughout to reflect the arrival of new software packages, which have made analysis
much easier than in the past. Applications in a broad range of disciplines are
discussed, particularly in the social sciences where many key concepts are not
directly observable. This is the first book to present SEM’s development in its
proper historical context—essential to understanding the application, strengths,
and weaknesses of each particular method. This book also surveys emerging
approaches that complement SEM. They have been applied in diverse areas in
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engineering, including neuroscience for accurate examination of the activity among
neural regions during different behaviors. The partial least squares SEM method
was contemporaneously developed with path analysis software (PLS) regression to
address problems in chemistry and spectrography. They improve on predecessor
path models that were widely used in genetic research in livestock and agriculture
and environmental studies in the elicitation of ecological networks. SEM’s ability
to accommodate unobservable theory constructs through latent variables is of
significant importance to social scientists. Latent variable theory and application
are comprehensively explained, and methods are presented for extending their
power, including guidelines for data preparation, sample size calculation, and the
special treatment of Likert scale data. Tables of software, methodologies, and fit
statistics provide a concise reference for any research program, helping assure that
its conclusions are defensible and publishable.

Chicago, IL, USA J. Christopher Westland
26 December 2018
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