Preface

I have endeavored to provide a comprehensive introduction to a wide va-
riety of statistical methods for the analysis of repeated measurements. I
envision this book primarily as a textbook, because the notes on which it
is based have been used in a semester-length graduate course I have taught
since 1991. This course is primarily taken by graduate students in biostatis-
tics and statistics, although students and faculty from other departments
have audited the course. I also anticipate that the book will be a useful ref-
erence for practicing statisticians. This assessment is based on the positive
responses | have received to numerous short courses I have taught on this
topic to academic and industry groups.

Although my intent is to provide a reasonably comprehensive overview of
methods for the analysis of repeated measurements, I do not view this book
as a definitive “state of the art” compendium of research in this area. Some
general approaches are extremely active areas of current research, and it
is not feasible, given the goals of this book, to include a comprehensive
summary and list of references. Instead, my focus is primarily on methods
that are implemented in standard statistical software packages. As a result,
the level of detail on some topics is less than in other books, and some more
recent methods of analysis are not included. One particular example is the
topic of nonlinear mixed models for the analysis of repeated measurements
(Davidian and Giltinan, 1995; Vonesh and Chinchilli, 1996). With respect
to some of the more recent methods of analysis, I do attempt to mention
some of the areas of current research.

The prerequisites for a course based on this book include knowledge of
mathematical statistics at the level of Hogg and Craig (1995) and a course
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in linear regression and ANOVA at the level of Neter et al. (1985). Indi-
viduals without these prerequisites who have audited the graduate course
or attended short courses have also been able to benefit from much of the
material.

Because a wide variety of methods are covered, knowledge of topics such
as multivariate normal distribution theory, categorical data analysis, and
generalized linear models would also be useful. However, my philosophy is
not to assume any particular knowledge of these areas and to present the
necessary background material in the book.

When I began to develop my graduate course on the analysis of repeated
measurements, no suitable text was available for the course as I envisioned
it, and I made the decision to prepare my own notes. Since then, multi-
ple books on the analysis of repeated measurements have been published.
I regularly refer to the following books (listed chronologically): Hand and
Taylor (1987), Crowder and Hand (1990) [updated as Hand and Crowder
(1996)], Diggle (1990), Jones (1993), Diggle et al. (1994), Kshirsagar and
Smith (1995), Vonesh and Chinchilli (1996), and Lindsey (1999), among
others. Although some of the existing books are reasonably comprehensive
in their coverage, others are more narrowly focused on specialized topics.
This book is more comprehensive than many and is targeted at a lower
mathematical level and focused more on applications than most. In sum-
mary, it is more oriented toward statistical practitioners than to statistical
researchers.

Two obvious distinctions of this book are the extensive use of real data
sets and the inclusion of numerous homework problems. Eighty real data
sets are used in the examples and homework problems. These data sets
are available from the website www.springer-ny.com (click on “author web-
sites”). Because many of the data sets can be used to demonstrate multiple
methods of analysis, instructors can easily develop additional homework
problems and exam questions based on the data sets provided.

The inclusion of homework problems makes this book especially well-
suited as a course text. Approximately 85% of the homework problems
involve data analysis. The focus of these problems is not on providing a
definitive analysis of the data but rather on providing the reader with expe-
rience in knowing when, and learning how, to select and apply appropriate
methods of analysis. Although many of the examples and homework prob-
lems have a biomedical focus, the principles and methods apply to other
subject areas as well.

My graduate course and short course notes include numerous examples
of the use of, and output from, statistical software packages, primarily SAS
(SAS Institute, 1999). I have purposely chosen not to include programming
statements or computer output in the book. I do provide the raw data for
nearly all examples as well as the key results of all analyses. In this way,
readers will be able to carry out and verify the results of their own analyses
using their choice of software.
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The notes on which this book is based are in the form of overhead trans-
parencies produced using TEX (Knuth, 1986). This format is well-suited
for instructors. The course notes also include programming statements and
computer output for the examples, prepared primarily using SAS. Course
instructors interested in obtaining this supplemental material, as well as
solutions to homework problems, should contact Springer-Verlag.

I would like to thank John Kimmel of Springer-Verlag for initially en-
couraging me to write this book and for his support and advice during
its preparation. I am also grateful to the graduate students who have par-
ticipated in my course since 1991 and to the attendees at external short
courses; both groups have motivated me to develop and expand the notes
on which this book is based. I also thank Michelle Larson for her assistance
in the preparation of solutions to the homework problems and Kathy Clark
for her careful review of the manuscript. Finally, I thank my wife, Ruth,
and our children, Michael, Carrie, and Nathan, for their understanding and
support during this endeavor.

San Diego, California Charles S. Davis
November 2001
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