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Preface

on to the analysis of dependence. We find that an early discussi(?n of d.ata re-
duction techniques and measurement models is helpful before dlscussmg.
canonical correlation and structural equation models. Also, when discussing
techniques for the analysis of dependence, this book now considers both
single-dependent-variable and multiple-dependent-variable versions of the
technique together in the same chapter.

®  New topics, including logit choice models and structural equation models with
latent variables.

®  Expanded coverage of techniques for the analysis of interdependence, espe-
cially scaling methods and cluster analysis.

®  Discussion of cross-validation. Overfitting is a serious problem that accompa-
nies any exploratory analysis of multivariate data (particularly with the tech-
niques used to perform analysis of dependence). In each chapter, we present
approaches that can be used to assess the statistical significance and the gener-
alizability of the results of a given analysis.

®  Software independent. Students from different disciplines studying different
substantive problems have a tendency to adopt different statistical packages.
For that reason, this textbook is designed to be “software independent”; that is,
not written from the perspective of any one particular application. Instead, we
have developed student workbooks specific to particular software packages
(e.g., SAS and SPSS) to accompany the textbook.

®  Broader variety of sample problems and exercises. Instead of a single data set
(the Alpha TV Commercial Study from the original), we have chosen to in-
clude a wide variety of data sets to show students how multivariate methods
can be used to provide insights into different types of problems. More than
100 data sets are included on the CD-ROM that accompanies the text. An In-
structor’s Manual, with solutions to the exercises at the end of each chapter, is
also available,

® Selected readings. In addition to the more comprehensive bibliography at the
end of the book, we also provide a set of selected readings at the end of each
chapter. These readings are not intended to be exhaustive but to give the stu-
dent some idea of the origins of each method and some general resources per-
taining to issues of importance related to each method.

Some sacrifices have been made to keep the scope of the book manageable. Topics
no longer covered include automatic interaction detection (AID) and monotonic
analysis of variance (MONANOVA). Conjoint analysis, which was not covered in the
original book, is also not covered here.

As far as prerequisites go, the book assumes some familiarity with basic statis-
tics. Most students coming to a course that uses this text will have seen regression
analysis in some shape or form (although some will have a less than satisfactory
grasp of the intuition underlying regression, unfortunately). The book does make
use of matrix algebra, but students should not have to derive the equations to be able
to understand the concepts and methods presented herein. To the extent possible,
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particular statistical packages (e.g., SAS and SPSS). These workbooks explain
how the concepts in the text are linked to the application software and show the
student how to perform the analyses presented in each chapter. The program
templates provided in the workbooks enable students to run their own analyses
of the more than 100 data sets (most taken from real applications in the pub-
lished literature) contained the CD-ROM that accompanies the text.

Be able 1o interpret the results of the analysis. In each chapler, we raise the im-
portant issues and problems that tend to come up with the application of each
method. We place special emphasis on assessing the generalizability of the re-
sults of an analysis, and suggest ways in which students can test the validity of
their findings.

Similarities with Predecessor

The book shares a number of similarities with its predecessor:

Practical orientation. This book is still for the data analyzer. It continues to
have a pragmatic orientation designed to appeal to applications-oriented re-
searchers. Each chapter offers at least one real-world application as well as a
discussion of the issues related to the proper interpretation of the results.

Intuitive approach. The goal still is to have students understand how these
methods work (rather than to present them as a “black box™). We seek to build
students’ intuition with a combination of geometrical reasoning (lots of pic-
tures) and limited mathematics (i.e., some matrix algebra to support the intu-
ition). The writing style is still informal and the tendency is still toward con-
crete numerical demonstration rather than mathematical proof and/or abstract
argument.

Interdisciplinary. The book is not written with a single audience in mind.
The illustrations and sample problems are drawn from a wide range of areas,
including marketing research, sociology, psychology, and economics,

Presentation format. Each of the chapters still follows a fairly standard format.
We begin by discussing the objectives of each technique and some areas of po-
tential application. We then explain how each method works with words and
pictures (followed by a more mathematical exposition). An example (or two)
helps to make clear the application of the technique and the interpretation of
the results. We also provide a discussion of the problems and questions that
can arise when doing this type of multivariate analysis.

Differences from Predecessor

This book also differs from its predecessor in several respects:

Organization of topics. This book now begins with analysis of interdependence
(i.e., factor analysis, multidimensional scaling, cluster analysis) before moving
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we have tried to modularize the mathematics (i.e., confine them to relatively‘ self-
contained sections) so as not to deter the interested but less mathematically mmdf;d
student. The instructor has the option of covering the material in Chapters 2 and 3 in
class or of assigning the material as background reading.
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But perhaps the best feature of the book (in the opinion of the young professor)
was the way the authors used the geometry underlying the mathematics to show how
the techniques really worked. Even a student with only a tentative grasp of matrix al-
gebra can see what is happening when he or she understands that each matrix opera-
tion corresponds to a stretching (or shrinking) and rotation of the data. After the orig-
inal text went out of print, the young professor continued to teach the course from the
notes he had developed. Many things about the course changed (e.g., topics were
added, dropped, and rearranged; new examples and larger data sets were included to
keep pace with the increased computational capabilities of today’s software pack-
ages), but the underlying pedagogy remained the same.

This new book is the result of the collaboration between the now not-so-young
professor and the two authors of the original text. It is not so much a revision as it is
a rebirth: a fresh look at multivariate techniques more than 20 years later, with new
examples, new data, and some new methods, but grounded in the same pedagogical
approach (applications-oriented, intuitively motivated using the underlying geometry
of the method) that guided the creation of the original.

Organization

The book is organized into three parts. By way of introduction, Part I (Chapters 1
through 3) provides a general overview of multivariate methods, some helpful back-
ground on vectors and matrices and their geometrical interpretation, and a review of
multiple regression analysis. Part IT (Chapters 4 through 8) focuses on the analysis
of interdependence, both among variables (principal components, factor analysis)
and among objects (multidimensional scaling, cluster analysis). Part I1I (Chapters 9
through 13) covers canonical correlation and methods used in the analysis of depen-
dence, including structural equation models with latent variables, logit choice mod-
els, and special cases of the general linear model (analysis of variance, discriminant
analysis).

Objectives

Our objective is to make students intelligent users of these multivariate techniques
and good critics of multivariate analyses performed by others. If students are to be
intelligent users and good critics of the techniques discussed in this book, they must
have some grasp of theory, application, and interpretation. In other words, they must

®  Have some intuition as to how the technique works. To this end, we use a geo-
metric interpretation to provide the students with a mental picture of how each
method works. We use mathematics to support the underlying intuition (rather
than as a substitute for it).

®  Beable to apply the technique. We take a hands-on approach, providing illus-

trative examples in each chapter based on real-world data. To facilitate the ap-
plication of these methods, we have developed student workbooks specific to
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Once upon a time, over two decades ago now, two gentlemen (Paul Green and Doug
Carroll) collaborated on a textbook titled Analyzing Multivariate Data. Their objec-
tive was to produce a book with a pragmatic orientation—*“a book for the data ana-
lyzer.” Quoting from the preface of that book,

Most users of multivariate statistical technigues are not professional statisticians. They
are applications-oriented researchers —psychologists, sociologists, marketing research-
ers, management scientists, and so on—who, from time to time, need the techniques to
help them in their work. This text has been written for them and for students of these
disciplines. . . . As implied by the title, emphasis on data analysis and the objectives of
people who do data analysis has shaped the character of the whole enterprise.

Many people adopted the book, including a young professor (Jim Lattin) who was
teaching a course on multivariate data analysis for the very first time. The level of the
text seemed quite appropriate for the mix of graduate students taking the course
(mainly first- and some second-year graduate students from different parts of the uni-
versity). It was not too difficult (i.e., it did not rely too heavily on mathematics be-
yond the preparation of the typical student) and not too simplistic (i.e., it was not a
“cookbook”). Because the book presented a variety of applications, it appealed to a
relatively broad cross-section of students (not only students in marketing, organiza-
tional behavior, and accounting from the Graduate School of Business, but also stu-
dents in engineering, education, economics, food research, psychology, sociology,
and statistics).
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