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Chaos and Coarse Graining in Statistical Mechanics.

Patrizia CASTIGLIONE, Massimo FALCIONI, Annick LESNE, and Angelo
VULPIANI. New York: Cambridge University Press, 2008. ISBN 978-0-
521-89593-4. x + 268 pp. $130.00 (H).

The question of how, exactly, statistical properties emerge in systems com-
posed of large numbers of particles governed by the laws of dynamics has in-
trigued physicists and mathematicians since Boltzmann’s time. That still-open
question remains the key to some of the most challenging scientific problems
we now face, whether at the largest scales (astrophysics, climate science), the
smallest (molecular and nanoparticle dynamics), or in the vast array of complex
systems lying between.

Chaos and Coarse Graining in Statistical Mechanics, by Patrizia Cas-
tiglione, Massimo Falcioni, Annick Lesne, and Angelo Vulpiani, is, therefore,
an especially timely contribution to our understanding of the foundational is-
sues in statistical mechanics that lie at the heart of that question. The book mas-
terfully explores the formal physics and mathematics by which we understand
dynamics and statistical mechanics, but with a sharp and ever-present eye to the
practicalities of applying those principals in the messy world of real complex
systems. The authors strike a middle ground between conceptual and philo-
sophical extremes. They ably argue that a thorough conceptual understanding
of statistical mechanics can only be achieved by fully integrating methodologies
and concepts typically used for dynamical systems with statistical approaches.

This weighty subject matter is presented in an engaging, erudite, some-
times opinionated, always gracious, and, above all, entertaining, romp through
the fundamentals of dynamical systems and statistical physics and the current
thinking on the foundations of statistical mechanics. The discussion assumes
a graduate-level understanding of statistical mechanics and dynamical systems
and at least a passing familiarity with the essentials of chaotic dynamics and
complex systems. The book provides a superb overview for physicists, mathe-
maticians, and other scientists looking to expand their understanding of statisti-
cal mechanics and dynamics from the basic to the broader foundational issues.
It would also be an excellent text for a graduate-level course or seminar series
in dynamics of complex systems and statistical mechanics. There are no prob-
lem sets, per se, but the many examples of specific real and idealized physical
systems and the relevant specialized mathematics provide ample opportunities
for exploration of the material.

Given the density of the subject matter, it is astonishing that the authors man-
age to pack so much into barely 250 pages. Yet pack it they do. The chapter,
section, and subsection headings are a greatest hits compilation of the most im-
portant concepts in the field—Lyapunov exponents, ergodicity, mixing, noise,
information theoretic approaches, irreversibility, KS entropy, the KAM theory,
Gibbs and Boltzmann entropies, fluctuation-response, and chaos and pseudo-
chaos (nonchaotic systems exhibiting similarly complex behavior) in diffusion
and conduction, to name a very few of the topics covered. The ergodic hypoth-
esis is a touchstone throughout. Brownian motion, of course, receives special
notice, but it is just one of many model and real-world systems discussed or
referenced. The authors move seamlessly throughout from the abstract to the
concrete—the discussion of random number generators based on chaotic sys-
tems could serve on its own as the basis for an entire course on deterministic
chaotic versus random dynamical systems with a practicum on numerical meth-
ods and computational physics. New and interesting material pops up regularly
even in the more familiar territory of the earlier chapters, and I particularly
enjoyed the historical asides and more personal insights that enlighten the dis-
cussion. Chapters 6 and 7 on chaos in nonequilibrium statistical mechanics and
coarse-graining equations in complex systems are the thought-provoking heart
of the text—I suspect I’ll be returning to these often. The final chapter sum-
marizing renormalization group theory and methodologies is the one I wish I
had had years ago when I worked through the essential papers. Ample, even
exhaustive, lists of references are provided for each chapter as starting points
for the reader’s own explorations

In summary, the breadth of their text is impressive, but the book is no mere
grab bag of shiny math and physics toys. The authors weave a compelling argu-
ment that to understand the foundations of statistical mechanics it is necessary
to combine all that we know of dynamical systems and statistical approaches.
They succeed in their intent, and I very much recommend the book to others
interested in this profound topic.

Mary Z. FUKA

TriplePoint Physics, LLC

A First Course in Bayesian Statistical Methods.

Peter D. HOFF. New York: Springer, 2009. ISBN 978-0-387-92299-7.
ix + 270 pp. $69.95 (H).

In the preface, this book is described as a “self contained and compact in-
troduction to the main concepts of Bayesian theory and practice.” This book is
the basis for a quarter system graduate-level course taught by the author. The
goal at the end of the course is to have the students perform their own Bayesian
analyses using modern computational tools.

Chapters 1 and 2 provide an introduction to Bayesian thinking and give some
fundamentals of discrete and continuous probability distributions. In the intro-
ductory chapter, Bayesian methods are illustrated for estimating the probability
of a rare event and building a regression model. These examples illustrate the
usefulness of Bayesian methods for problems where the sample size is small or
the parameter space is high-dimensional. The probability chapter gives a brief
introduction to several probability topics including belief functions, exchange-
able random variables, and de Finetti’s theorem.

Chapter 3 presents the “nuts and bolts” of Bayesian data analysis in the con-
text of one parameter models. Posterior and predictive distributions are illus-
trated for the binomial and Poisson models with conjugate priors. R commands
are used to illustrate the computation of posterior means, medians, and credi-
ble intervals. Chapter 4, on Monte Carlo approximation, illustrates how one can
perform posterior and predictive calculations for “exponential family/conjugate
prior” problems where one can directly simulate from the posterior. This chap-
ter emphasizes that this simulation calculation approach provides a straightfor-
ward method for performing inferences on arbitrary parameter functions of in-
terest. Chapter 5 provides a familiar description of Bayesian inference about the
mean and variance for normal sampling. This chapter describes the use of the
normal/inverse-gamma conjugate prior and the use of Monte Carlo sampling to
simulate draws from the joint distribution.

Modern Bayesian computation is introduced in Chapter 6. Gibbs sampling is
introduced in the normal sampling problem where independent priors are cho-
sen for the mean and the variance. This setting provides a gentle introduction
to Markov chain Monte Carlo (MCMC) and on the use of MCMC diagnostics
to see if the chain has converged to the target distribution. A simple example of
simulating from a discrete mixture of normals is used to distinguish Gibbs sam-
pling from Monte Carlo simulation. Chapter 7 generalizes the normal sampling
model to a multivariate response. A semiconjugate prior is chosen where the
mean vector and the variance–covariance matrix are assigned independent pri-
ors, and Gibbs sampling is used to sample the posterior. This chapter includes a
nice illustration of Gibbs sampling when there is missing data present for some
subjects on one variable.

Chapter 8 gives an introduction to the hierarchical normal model, which is
used to describe the heterogeneity of means across several populations. The
author provides a gentle introduction to this model by considering the simple
model of comparing means from two normal populations and contrasting the
Bayesian modeling with a model selection procedure based on a p-value. One
interesting generalization in this chapter is the hierarchical modeling of groups,
where both the means and the variances are assigned exchangeable priors.

Chapters 9 and 10 give an introduction to Bayesian regression models. The
linear regression model is described in Chapter 9 using a semiconjugate prior
for the regression vector and the sampling variance. Bayesian model selec-
tion of regression models using a g-prior is described together with a Gibbs
sampling approach for computing the posterior model probabilities. The intro-
duction of generalized linear models in Chapter 10 leads naturally to an ex-
tended discussion of the Metropolis algorithm for sampling from the posterior.
A Metropolis-within-Gibbs algorithm is used to simulate from the posterior of
a linear regression model with correlated errors.

The book concludes with several more advanced topics. Chapter 11 de-
scribes a hierarchical regression model where relationships between variables
can differ between groups, and a generalized linear mixed effects model where
the response variable has an exponential family distribution. Chapter 12 intro-
duces the use of latent variables to define an ordinal regression model and the
related Gaussian copula model.

Generally, I think this is an excellent choice for a text for a one-semester
Bayesian course. It provides a good overview of the basic tenets of Bayesian
thinking for the common one and two parameter distributions and gives intro-
ductions to Bayesian regression, multivariate-response modeling, hierarchical



Book Reviews 875

modeling, and mixed effects models. The book includes an ample collection of
exercises for all the chapters. One strength of the book is its good discussion of
Gibbs sampling and Metropolis–Hastings algorithms. The author goes beyond
a description of the MCMC algorithms, but also provides insight into why the
algorithms work.

The author illustrates Bayesian computation throughout the book by provid-
ing snippets of R code. It is clear that the author assumes the reader has some
knowledge of R, so there is little explanation of the particular R functions that
are used. But the sections of R code clearly illustrate the ease of programming
Monte Carlo and MCMC simulations and can provide the starting point for the
reader to do his or her own Bayesian programming. My only criticism of this
aspect is that author could better facilitate the use of these sections of R code
by providing some initial R instruction either in the book or the book’s website.

How does this book fit in the growing number of Bayesian books on the
market? The book is clearly more concise than Gelman et al. (2003), Carlin
and Louis (2008), and Gill (2007), but it is designed for a one-semester text.
The book appears to be more mathematically sophisticated than Lee (2009).
There is no mention of the popular Bayesian software program WinBUGS, but
one can argue that one should not use a program like WinBUGS until one has a
good understand of the characteristics of the main MCMC algorithms.

In summary, I believe this text would be an excellent choice for my Bayesian
class since it seems to cover a good number of introductory topics and give the
student a good introduction to the modern computational tools for Bayesian
inference with illustrations using R.

Jim ALBERT

Bowling Green State University
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Longitudinal Data Analysis.

Garrett FITZMAURICE, Marie DAVIDIAN, Geert VERBEKE, and Geert
MOLENBERGHS (eds.). Boca Raton, FL: Chapman & Hall/CRC, 2009.
ISBN 978-1-58488-658-7. xiv + 618 pp. $89.95 (H).

Longitudinal Data Analysis is a survey of methods for analyzing longitu-
dinal data that have emerged over the last 20 years. Longitudinal data present
many challenges, such as complicated correlation structures, high dimensional-
ity, missing data, and mixed categorical and continuous outcomes. In response
to these challenges, this area has experienced tremendous growth and inter-
est, with many competing developments in a variety of application areas. This
presents the statistician with many choices, and Longitudinal Data Analysis is
the first book to collect and sort through many of the most important develop-
ments. The authors make clear the assumptions of the statistical methods and
their consequences. Coupled with an abundance of examples, the book guides
the practitioner about when to apply one method as opposed to another. The
book has remarkable breadth and contains material that would likely be new
even to those that analyze longitudinal data on a regular basis. Longitudinal
Data Analysis would be useful for applied statisticians looking to expand their
analytical toolkit and statistical researchers familiar with the area but looking
for a good reference. Most of the models in the book are generalizations of the
linear mixed model and generalized linear models. The reader would need to be
familiar with these at a minimum and also familiar with using likelihood meth-
ods of model construction. As such, the book would make an excellent text for
a special topics course for Ph.D. students in statistics. It has a good balance of
statistical theory and applications, with a large number of real data examples
and case studies to illustrate how to use the methods described therein. While
most of these examples are from the health sciences, with a few from the so-
cial sciences, the methods described are typically general and could be used in
application areas from econometrics to engineering and physical sciences.

Longitudinal Data Analysis is organized into five parts. The first part is a one
chapter historical review that begins with early ANOVA methods and continues
to the present. The other four parts each begin with a brief introductory chapter
followed by several chapters related to a particular aspect of longitudinal data
analysis. Every chapter is contributed by a set of experts in the area covered and
has its own bibliography that is useful as a source for further reading. Most of
the chapters are written to be fairly independent of the previous ones, making
the book useful as a reference.

Part II discusses parametric models, devoting one chapter each to general-
ized estimating equations (GEE), generalized linear mixed models (GLMM),
and nonlinear mixed models (NLMM). Chapter 6 covers growth mixture
models, a generalization of linear mixed models that can accommodate non-
Gaussian random effects. Of particular interest is modeling mixture distribu-
tions for random effects, providing a framework for identifying latent classes
within the subject population. Chapter 7 uses several examples to discuss how
explicit study goals should be used to choose between a marginal GEE model
and a subject specific GLMM model.

Part III covers nonparametric and semi-parametric models for longitudinal
data. Chapter 9 introduces adaptations of kernel-based nonparametric regres-
sion estimators to the longitudinal setting. Chapter 10 covers recent develop-
ments in the application of functional data analysis methods to longitudinal
setting. Chapters 11 and 12 focus on penalized and smoothing spline models
and contain a useful review of spline methods and their close relationship to the
linear mixed model.

In Part IV modeling approaches are discussed for multiple responses in ad-
dition to repeated measurements taken over time. Chapter 14 covers models for
mixed continuous and categorical responses. Chapter 15 covers random effects
modeling approaches for mixed responses where some responses are continu-
ous and others are censored time-to-event data modeled using generalizations
of the proportional hazards model. Chapter 16 introduces a variety of methods
for handling high-dimensional longitudinal data with continuous responses.

Missing data are the norm rather than the exception in longitudinal studies.
It unfortunately complicates the analysis because the results are often sensitive
to how the missingness is handled and also to the mechanism that generates
the missingess, about which one usually has little to no information. Part V
is devoted to this important aspect of longitudinal data modeling. After an in-
troductory review of the taxonomy of missing data mechanisms, there are two
chapters devoted to three methods that explicitly model the missingness mecha-
nism, selection models, pattern-mixture models, and shared parameter models.
Chapter 20 covers the adaptation of inverse probability weighting methods of
handling missing data to the longitudinal context. Multiple imputation is cov-
ered in Chapter 21. Chapter 22 uses three examples to illustrate how a sensitiv-
ity analysis can be used to compare models with different amounts of structure
and assumptions about the missing data. There is also a practical discussion of
how to identify influential subjects that have outliers. The final chapter of the
book discusses estimation of causal effects, which can be cast as a missing data
problem.

One thing that the book tends to be light on is numerical algorithms and soft-
ware, but there is an openly accessible website maintained by Fitzmaurice that
has the data and a number of downloadable SAS and R files that can be used.
Overall, Longitudinal Data Analysis is a well organized, excellent overview
of the state of the art in modeling longitudinal data and would make a useful
supplement to the library of anyone that analyzes this type of data.

Christopher M. GOTWALT

SAS Institute

Markov Processes and Applications: Algorithms, Networks,
Genome and Finance.

Etienne PARDOUX. Hoboken, NJ: Wiley, 2008. ISBN 978-0-470-77271-
3. xii + 296 pp. $90.00 (H).

Etienne Pardoux’s Markov Processes and Applications: Algorithms, Net-
works, Genome and Finance is well organized and captures the flavor of a Ph.D.
course in computational statistics on stochastic processes and their applications
to computational biology and finance. This book emphasizes computational as-
pects as well as the mathematical theory of the Monte Carlo method, discrete
time and continuous time Markov chains, and Poisson processes.
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It is rare for models in fields such as the life sciences to be solved exactly.
To deal with such complex problems one needs to know not only mathemat-
ical and statistical knowledge, but also computational knowledge, such as the
pros and cons of each sampling method (i.e., in which cases a method works
well and which cases it does not), and the convergence rate of each sampling
method. Thus it is very important to have a book which guides researchers and
students in understanding the mathematical theory behind computations as well
as learning computational techniques.

My first impression of the book was how well it is organized, however, the
numbering scheme for theorems, propositions, and so on only indicates the sub-
section and not the chapter. The flow of the chapters is very natural, and each
chapter was well written.

The book opens with a discussion of simulation and Monte Carlo meth-
ods. In this chapter the author shows how convergence theorems are applied
to simulations, and he shows simulation cases as well as sampling methods.
I especially liked Section 1.3 which summarizes several cases of simulations of
different random variables and several methods to sample them. If one wants to
sample random variables from a distribution, this section would be a nice ref-
erence. In Chapter 2, the author discusses discrete time Markov chains. I think
this is a nice set up for readers to follow theoretical, practical, and computa-
tional sides of the Monte Carlo Markov chains. Even though this chapter might
be too tough for students who have never taken measure theory, I really like that
the author’s definitions are thorough.

The chapter on applications of Markov chains to genomics is especially
good. Here there are applications of hidden Markov models to problems in
genomics such as CpG islands, gene prediction, pairwise alignment, and multi-
ple alignment. I think this chapter is great for Ph.D. students in mathematics or
statistics to understand the rigorous mathematical theories behind the inference
methods underlying the hidden Markov model or semi-hidden Markov model
in genomics. I also liked that in Section 4.4 the author shows rigorously how to
compute the likelihood under the hidden Markov model as well as how to infer
the parameters.

However, there were problems. The author has tried to make the book short,
but one result is that the text does not discuss the details of periodicity and re-
ducible cases of the discrete time Markov chain. Only Remark 5.6 discusses
reducible cases. On the other hand, Lawler (2006) discusses periodic and re-
ducible cases with several clear examples. A second instance, the definition of
a hidden Markov model, was never clearly defined, unlike a similar chapter in
Durbin (1999).

Finally, though I think this book is well written, it seems to have a limited
audience. I would not recommend this book as a textbook to those who have
never taken measure theory since I think this book is too mathematical and dif-
ficult for them to follow. The exercises in the book are very difficult even with
solutions in the back. While many students could be shut out by the mathe-
matical difficulty, mathematically prepared students could balk at the serious
implementations necessary. I would recommend this book for use as a side text
alongside a book such as Durbin (1999).

Ruriko YOSHIDA

University of Kentucky
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Meta-Analysis of Binary Data Using Profile Likelihood.

Dankmar BÖHNING, Ronny KUHNERT, and Sasivimol RATTANASIRI.
Boca Raton, FL: Chapman & Hall/CRC, 2008. ISBN 978-1-58488-630-3.
xv + 190 pp. $79.95 (H).

Many statisticians continue to view meta-analysis methods as something
analogous to calculating a glorified weighted mean across data from studies
that may focus on answering similar questions. This book shows the reader a
different perspective with a detailed exposition of a sophisticated and effec-
tive meta-analysis approach. In particular, Böhning, Kuhnert, and Rattanasiri
present an approach to carry out meta-analysis based on the profile likeli-
hood. This approach allows the estimation of parameters of interest—usually

the effect size—while avoiding the need for obtaining estimates of the nuisance
parameters—typically the event rates in the different control groups. The book
focuses on binary data and specifically in the situation when studies report data
as number of events (numerator) and the associated person-times (the number
of individuals or person/years follow-up) in each group. The authors name this
setup MAIPD—meta-analysis of individually pooled data.

The book is divided into 10 chapters. Most of the book focuses on the de-
scription of the basic model and how this model can be applied when dealing
with heterogeneity, with covariate information, or both based on the profile
likelihood method using the risk ratio as a summary measure (Chapters 2, 3, 4,
and 6). Chapter 7 presents a description of (free) software to fit these models,
while Chapter 10 presents a case study of these models based on a multicountry
surveillance study of scrapie in Europe. Chapters 5, 8, and 9 round out the book
by discussing alternative approaches to fitting similar models, the use of odds
ratios instead of relative risks, and issues about quantifying heterogeneity based
on these and other models.

I enjoyed reading this book. Having worked with commonly used tools of
meta-analysis, I learned a new set of tools and options. The writing is clear and
easy to follow. I have only two minor criticisms. First, I would have liked to
see more developed descriptions of the examples. Because the book is aimed
at helping statisticians understand the fundamentals, the examples are crucial
to clarify and illuminate the results. Second, the layout of the book could be
improved. In more than one case tables cut paragraphs in the middle and only
partial descriptions of figures and tables are given.

Overall, this is a good book that assumes only a basic knowledge of meta-
analysis. Students new to the subject should find it easy to follow while old
hands will find interesting new research areas. I would recommend it to anyone
interested in the field.

Rafael PERERA

University of Oxford

Monte Carlo and Quasi-Monte Carlo Sampling.

Christiane LEMIEUX. New York: Springer, 2009. ISBN 978-0-387-
78164-8. xvi + 373 pp. $84.95 (H).

Monte Carlo and Quasi-Monte Carlo Sampling packs an enormous amount
of material into a small space, while remaining very readable. The sections have
a nice balance, with exposition, mathematical derivation, pseudocode, and nu-
merical examples combining to introduce the reader to the intricacies of Monte
Carlo methods. The book is strongest in its explanations of the basic Monte
Carlo method and how quasi-Monte Carlo methods operate. That is, it is best at
describing how to turn function evaluations into estimates, and how to decide
where to take those function evaluations. It is weakest in the question of gener-
ating random variates from complex distributions, for instance, Markov chain
Monte Carlo methods are given only a short treatment at the very end.

This is a book aimed for the Monte Carlo novice and would be suitable for
a student with a semester of undergraduate probability or statistics. The pace
is fast, with many subsections lasting only a page or two. Despite the concise
delivery, I found the descriptions very readable, and Lemieux has a talent for
closing quickly to the essence of an algorithm or idea. In addition, the topics
are very well referenced.

The text is organized into eight chapters, each with a dozen or two prob-
lems at the end. The first is an introduction to Monte Carlo methods, followed
by a chapter on simple methods for variate generation, such as inversion and
acceptance-rejection. The next chapter is a detailed account of pseudorandom
number generation, with an excellent description of the tradeoffs between speed
and quality. The fourth chapter is on variance reduction techniques.

Then the tenor of the book changes, as Chapter 5 introduces quasi-Monte
Carlo methodology. The basic idea is to construct a less than perfectly ran-
dom sequence of sample points instead of using uniform points. For instance,
in two dimensions a lattice avoids the clumping seen in uniform samples, and
for smooth functions can yield better estimates. In higher dimensions a simple
lattice is to be avoided, and so more complex sequences such as digital nets are
discussed. The chapter goes fairly deep into the theory of several methods for
generating points. Here the Appendix that reviews abstract algebra comes in
handy, both in building and analyzing these methods.

Chapter 6 covers extensions and tricks to use with quasi-Monte Carlo meth-
ods in practice, although it avoids specific applications. Those are reserved for
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the next chapter, where both Monte Carlo and quasi-Monte Carlo methods are
used for several financial applications. This chapter is self-contained and intro-
duces the basics of financial instruments such as European and American op-
tions and the log-normal model before explaining how to apply the methods and
checking their performance. The final chapter is a potpourri, including Markov
chain Monte Carlo, coupling from the past, and Sequential Monte Carlo along
with a discussion of results from the computer experiments community.

In total, the result is a remarkably inclusive introduction to Monte Carlo and
quasi-Monte Carlo methods. The coverage is not deep given the length devoted
to most topics, but the wealth of references combined with a clear writing style
make this a great text for a first course in Monte Carlo methods.

Mark HUBER

Claremont McKenna College

Random Effect and Latent Variable Model Selection.

David B. DUNSON (ed.). New York: Springer, 2008. ISBN 978-0-387-
76720-8. ix + 169 pp. $69.95 (P).

In this volume, David Dunson has compiled seven articles related to latent
variable and mixed-effects models, most of which are concerned with Bayesian
approaches to model and/or variable selection and variance component testing
in mixed effects models. The book is divided into two parts; the first focusing
on random effects models and the second focusing on factor analysis (FA) and
structural equation models (SEM’s).

Part 1 contains two articles on variance component testing and two articles
on Bayesian model uncertainty in mixed models. The first article, authored by
C. M. Crainiceanu, focuses on likelihood ratio (LR) testing of variance compo-
nents. Crainiceanu presents an accessible summary of recent work on the finite
sample distribution of the LR and restricted LR tests, including nice illustra-
tions of the methodology and useful guidelines for how to approach problems
involving variance component testing in mixed models. The second article, by
D. Zhang and X. Lin, provides a broader survey of variance component test-
ing, focusing on asymptotic results and including discussions and comparisons
of LR tests and score tests. In large part due to my own research interests, but
also because of the much greater technical detail of later articles in this volume,
I found these first two articles to be the most interesting contributions. Chap-
ters 3 and 4 contain articles by Dunson, coauthored with S. K. Kinney (Chap-
ter 3) and B. Cai (Chapter 4). The first of these articles describes Bayesian
approaches to determining the subset of predictors to be included in both the
fixed effect portion, and importantly, the random effect specification of linear
and logistic mixed effect models. The second article is, essentially, a continu-
ation of the first, generalizing the discussion to a broader class of generalized
linear mixed models.

Part II contains a contribution by P. M. Bentler and J. Liang that describes
the connections between two-level structural equation models and linear mixed
effect models, and provides details of maximum-likelihood estimation for a
model formulation that subsumes these model classes. The final two chapters
focus on model comparison via Bayes’ factors in the context of structural equa-
tion and factor analytic models. The first of these, coauthored by S.-Y. Lee
and X.-Y. Song, describes an approach to the computation of Bayes factors
via path sampling, examines its performance via simulation, and develops and
illustrates the methodology and computational techniques using SEM’s of con-
siderable complexity. Finally, J. Ghosh and Dunson contribute a short chapter
that proposes an alternative methodology to that of Lee and Song which leads to
estimates of Bayes’ factors in FA models that are less sensitive to prior specifi-
cation, less computationally demanding, but as the authors’ simulations reveal,
somewhat less accurate.

Like many edited volumes containing closely related research papers on a
specialized topic, this volume will have a limited audience. Those seeking an
introduction to the topics addressed in this book will likely find the material too
technical. However, researchers with interests in latent variable model selection
or variance component testing may find this book useful. Although some of the
chapters summarize work that has previously appeared elsewhere, all contain
novel contributions. Because of its short length, disjointed focus, and technical
nature I would recommend this book for purchase to only the most specialized
of audiences. Researchers in the fields covered here should take note of this

volume and perhaps take advantage of a library copy to sample some of the
work it presents.

Daniel B. HALL

The University of Georgia

The Science of Bradley Efron: Selected Papers.

Carl N. MORRIS and Robert TIBSHIRANI (eds.). New York: Springer,
2008. ISBN 978-0-387-75691-2. xxv + 498 pp. $149.00 (H).

On hearing the name Efron, the mental association to “bootstrap” is in-
evitable. Indeed, the theory and practice of statistics seem to have been ge-
netically altered since the introduction of the bootstrap in 1979 to an initially
reluctant audience. It is difficult—if not plain impossible—to imagine statistics
in the 21st century without such computer-intensive methods as resampling,
subsampling, cross-validation, simulation, and so on.

Yet the lifework of Brad Efron has gone well beyond the launch of the
bootstrap revolution. In the last 45 or so years, Efron has published more than
130 articles in areas as diverse as empirical Bayes procedures, the application of
differential geometry in statistics, and—more recently—genetics and microar-
rays. As a result of his pronounced influence on our field, Efron has been among
a handful of statisticians to receive the National Medal of Science.

The volume at hand, the first in Springer’s new “Selected Works” series, at-
tempts to give a panoramic view of the work of an untiring statistics researcher,
a living legend among our ranks. It is edited by Carl Morris of Harvard Univer-
sity and Robert Tibshirani of Stanford University, both long-time coauthors of
Efron and among his closest collaborators.

The book starts with an insightful preface that includes Efron’s academic
history presented in detail by Morris for the period 1956–1980, and by Tibshi-
rani for the years since 1981. The personal stories related by the editors bring
out Efron’s character, his love of statistics and of science in general, his humor,
his humility, and his understated demeanor. Tibshirani summarizes succinctly:
“Brad loves the science of Statistics like no one else I have ever known. And he
carries his greatness in his pocket, not on his lapel. He is never afraid to ask the
simplest question at a seminar, inspiring. . . other students and professors to do
the same.”

The editors chose 21 prominent works to include in this volume; in his Fore-
word, Efron calls these his “best work so far” (!). Among the 21 works, there
are 19 articles that are photographically reproduced and two monographs for
which just the Table of Contents are provided. However, what makes this vol-
ume a treat is the array of 21 distinguished researchers that have enlisted them-
selves to introduce—and put in perspective—each of these works. The list reads
like a Who’s Who in Statistics, and includes: T. Cover, H. Chernoff, R. Kass,
P. Vos, J. Rolph, P. McCullagh, J. Kalbfleisch, J. Berger, T. DiCiccio, D. Hink-
ley, J. Shao, C. F. J. Wu, P. Hall, T. Hastie, L. Wasserman, P. Bickel, R. Beran,
N. Reid, J. Felsenstein, S. Stigler, R. Irizarry, D. Madigan, and M. Newton. The
insights that these experts bring to these works are profound; some highlights
are given below.

Cover and Chernoff put their respective pieces (“the convex hull of a random
set of points” from 1956, and “Forcing a sequential experiment to be balanced”
from 1971) in historical perspective. Kass and Vos give an elaborate presenta-
tion on “Defining the curvature of a statistical problem” which they describe as
a “landmark” article that ignited the literature on curved exponential families
and differential geometry for statistics in general.

Rolph introduces the famous 1975 Efron–Morris article on empirical Bayes,
and suggests that the “paper, even today, offers valuable insights on how to tai-
lor shrinkage estimators to applied settings.” Berger seconds this view in his
review of the Scientific American article by Efron and Morris. McCullagh re-
views “Estimating the number of unseen species: How many words did Shake-
speare know?” while Kalbfleisch says that “the efficiency of Cox’s likelihood
function for censored data” is an “elegant example of establishing a nonpara-
metric information bound for the parametric part of an important regular semi
parametric problem.”

DiCiccio gives an elaborate technical review of the well-known Efron–
Hinkley article from 1978 on “Observed vs. expected Fisher information,”
whereas Hinkley has the honor of introducing Efron’s most cited article
(2500 citations and counting) on the bootstrap from 1979. Hinkley puts
the bootstrap in historical perspective with respect to Tukey’s jackknife and
Jaeckel’s (still unpublished) 1972 manuscript on the “infinitesimal” jackknife,
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draws attention to the article’s “Remarks” section, and even gives a musical
reference to the 21st century song “The Bootstrap Begins”!

Peter Hall gives a six-page introduction to the 1982 Efron monograph on
“The jackknife, the bootstrap, and other resampling plans,” bringing valuable
insights both of technical and of historical nature. In his words: “I still have
clear memories of a seminar I gave at a British university in 1985, where I
discussed the bootstrap and its potential for quantifying sampling variability,
especially in terms of confidence intervals. I was taken aback by the suspicion
with which the bootstrap was viewed.” Hall finishes his review thus: “Today,
Efron’s bootstrap methods are so omnipresent that they touch the lives of vir-
tually everyone in a developed country. . . . To a large extent these methods are
the direct outgrowth of ideas outlined in just 90 pages in this short volume. It
is hard to find another 90 pages, anywhere in the statistics literature of the last
half-century that has been so influential.”

Hastie introduces “Estimating the error rate of a prediction rule: improve-
ment on cross-validation” from 1983, and makes connections to modern su-
pervised learning techniques such as the lasso, boosting, and support vector
machines, while Wasserman claims that “to some degree, Bayesians rose to the
challenge(s)” posed by the article “Why isn’t everyone a Bayesian?” more than
20 years ago.

Shao and Wu review the 1981 Efron–Stein article on “The jackknife esti-
mate of variance,” and make key connections to delete-d cross-validation and
subsampling. Bickel reviews the 1987 article “Better bootstrap confidence in-
tervals” stating that it represents the “culmination of Brad’s study of the use of
the bootstrap in setting confidence intervals.”

Rudy Beran gives an elaborate seven-page essay inspired by the 1993 Efron–
Tibshirani monograph “An Introduction to the Bootstrap.” He discusses the
philosophical developments and also points out some striking historical facts.
For example, Gosset seems to be responsible for quite more than Student’s
t -distribution. Apparently, the notion of subsampling can be found in two arti-
cles of his from 1908! Beran then gives a most timely and thought-provoking
discussion of a key point in asymptotic investigations of bootstrap accuracy,
namely the tension between pointwise and uniform asymptotics.

Reid reviews the 1996 article on “Using specially designed exponential
families for density estimation” saying that “the method introduced combines
a kernel density estimate with a parametric model.” Felsenstein—who wrote
an influential 1985 article suggesting the bootstrap for confidence intervals
for phylogenies—reviews the Efron–Halloran–Holmes 1996 article “Bootstrap
confidence levels for phylogenetic trees.” He explains that p-values associated
with the Felsenstein 1985 article are biased downward, but the Efron–Halloran–
Holmes article shows how to correct this deficiency.

Irizarry reviews the 2001 article “Empirical Bayes analysis of a microar-
ray experiment,” Newton marvels at the notion of an “empirical null hypothe-
sis” from the 2004 article “Large-scale simultaneous hypothesis testing,” while
Madigan says that the 2004 “Least angle regression” (LARS) article uses “an
ingenious geometric argument” to increase the computational efficiency of the
algorithm. These geometric insights are an Efron trademark. As Tibshirani says
in the Preface about LARS, “in this work, Brad shows his great mathematical
power—not the 20th century, abstract kind of math, but the old-fashioned kind:
geometric insight and analysis.”

To make a point, I left for last the discussion of Stigler’s review of “R. A.
Fisher in the 21st century” which is a Statistical Science article based on Efron’s
1996 R. A. Fisher lecture. Stigler says that “Efron could. . . be properly called
a student of Fisher” despite the fact that the two men never met. I would go
further: Efron is the R. A. Fisher of the 21st century in the sense that Efron’s
bootstrap gave to the nonparametric statistics of our era what Fisher’s maximum
likelihood gave to mid-20th century parametric statistics: a complete theory for
inference.

Additional features of the volume include three to four pages of comments
of former students of Efron’s, 10 pages of photographs spanning 40 years, a
full list of Efron’s publications (up to 2008), and a reprint of Efron’s AMSTAT
News President’s Corner article: “But what do statisticians do?”.

Because of Efron’s recent 70th birthday, many people would call this volume
a “Festschrift”; I would say it is simply a treat for us all.

Dimitris N. POLITIS

University of California, San Diego

TELEGRAPHIC REVIEWS

The EM Algorithm and Extensions (2nd ed.).

Geoffrey J. MCLACHLAN and Thriyambakam KRISHNAN. Hoboken, NJ:
Wiley, 2008. ISBN 978-0-471-20170-0. xxvii + 359 pp. $99.95 (H).

The second edition of The EM Algorithm and Extensions appears approxi-
mately 10 years following its original publication. In that time, literally thou-
sands of articles have appeared on the theory, methodology, or application of
the EM algorithm. Although there is an edited volume devoted to the topic
(Watanabe and Yamaguchi 2004) and many books on computational statistics
that devote some attention to it, McLachlan and Krishnan remain the only au-
thors to offer a book-length treatment. This is surprising given the enormous
utility and popularity of EM-like methods and the massive quantity of related
research, but it provides ample justification for an updated second edition.

As in the original volume, the first five chapters of the new book include an
introduction (Chapter 1), a collection of examples for which the EM algorithm
is useful (Chapter 2), the basic theory of the EM algorithm (Chapter 3), a chap-
ter addressing the calculation of standard errors and acceleration of the algo-
rithm (Chapter 4), and EM extensions (Chapter 5). A final “Miscellaneous Top-
ics” chapter has been expanded into three chapters on “Monte Carlo versions of
the EM algorithm” (Chapter 6), “Some generalizations of the EM algorithm”
(Chapter 7), and a collection of further applications (Chapter 8). While most of
the chapters seem to have been updated and revised, the major additions to the
book are in Chapters 6 and 7.

It is extremely valuable to have a single resource to document the theory and
methodology of the EM algorithm and to help keep up with its numerous vari-
ants and extensions. The authors have done a very thorough job of sifting the
literature and collecting and summarizing the relevant articles. For this reason
I recommend this book as an indispensable resource for statistical researchers
who work on mixtures, censored or truncated data, missing data problems, or
any of the many other topics for which the EM algorithm is such an important

tool. Advanced graduate students interested in more than just “the basics” of
this topic will also find this book useful, despite its lack of exercises.

Nonetheless, the book does have its flaws. Chief among them is that it often
reads like a series of summaries of research papers rather than a unified account.
In many of the subsections, McLachlan and Krishnan acknowledge that the pre-
sentation follows such and such article, and they draw most of their examples
directly from the literature. This has the effect of making the technical level
vary considerably within the book and detracts from the overall flow. In some
cases, a given methodology is mentioned briefly with very little explanation,
seemingly for the sake of completeness, but in these cases too little information
is provided to be useful (the brief discussions of Ikeda acceleration, the EMS
algorithm, and linear inverse problems, for example). The authors also seem
more intent on thoroughly surveying the available methods than on providing
comparisons among them or guidance to the reader as to which methodologies
may be more useful for certain classes of problems. For instance, it would have
been nice to have some pros and cons discussed for the various acceleration
methods discussed in Chapter 4. Finally, some of the figures in the text are
reproduced with poor resolution giving them a smudged appearance.

Notwithstanding these criticisms, McLachlan and Krishnan have done a
valuable service by exhaustively surveying the voluminous literature and draw-
ing it together in a single resource that will be of great help to researchers and
students who are interested in the EM algorithm.

Daniel B. HALL

The University of Georgia

REFERENCE

Watanabe, M., and Yamaguchi, K. (2004), The EM Algorithm and Related Sta-
tistical Models, New York: Dekker. [878]



Book Reviews 879

Response Surface Methodology: Process and Product Optimiza-
tion Using Designed Experiments (3rd ed.).

Raymond H. MYERS, Douglas C. MONTGOMERY, and Christine M.
ANDERSON-COOK. Hoboken, NJ: Wiley, 2009. ISBN 978-0-470-17446-
3. xiii + 680 pp. $125.00 (H).

For over a decade, the prior two editions (1996, 2002) of this book have
served as primary references for experimenters using response surface method-
ology (RSM) and as undergraduate and graduate RSM course textbooks. The
third edition continues this tradition. Although there has been restructuring of
several chapters and appendices from the previous edition, there are new addi-
tions to the content. The most noticeable involves (i) new and expanded mater-
ial on split-plotting for two-level full/fractional factorial designs, second-order
models, mixture-process experiments, and steepest ascent method and (ii) the
incorporation of approximately 25 examples with statistical analyses using JMP
and Design Expert software. With the inclusion of these examples are many im-
provements in the graphics quality in this new edition, especially for canonical
analysis and ridge analysis of RS systems.

Although still short, there is an expanded discussion concerning the prac-
tical use of computer-generated designs; interpretation and use of unscaled,
scaled, and estimated prediction variance; the desirability function approach to
multiresponse problems; graphical methods for evaluating prediction capabil-
ity (including fraction of design space plots, experiments with computer mod-
els; application of variance dispersion graphs in process robustness studies, and
prediction variance profiles using JMP); and the use of JMP for optimal design
generation.

Another improvement is the inclusion of material from appendices into the
relevant chapters. There are only two appendices in the current edition com-
pared to 10 appendices in the second edition. This provides better continuity,
and hence, more coherent development, of various RS topics such as model bias
and design rotatability. The material on rotatability is better organized with ro-
tatability defined after the introduction of moment matrices instead of before.
There are also some changes with respect to matrix notation (e.g., for moment
matrices and partitioning of matrices).

There does not appear to be much material removed from the second edition.
Evolutionary operations and the mixed model approach and the use of general-
ized estimating equations in process robustness studies have been removed.

This new addition remains an invaluable reference for experimenters fo-
cused on product and process optimization (as the title infers). It is also an

excellent textbook for a course in RSM with over 90 new exercises in this edi-
tion.

John BORKOWSKI

Montana State University

Statistical Methods for Categorical Data Analysis (2nd ed.).

Daniel A. POWERS and Yu XIE. Bingley, U.K.: Emerald Group Publish-
ing Limited, 2008. ISBN 978-0-1237-2562-2. xvii + 317 pp. $69.95 (H).

This text provides an introduction to categorical data analysis, focusing
predominantly on modeling. The coverage begins with a substantive review
of traditional linear regression models. Subsequent chapters present models
for binary, ordinal, and nominal dependent variables, models for event occur-
rence, and log-linear models for contingency tables. The second edition adds
a chapter on multilevel models for binary data, which features discussions of
both frequentist and Bayesian estimation methods, Rasch models, and random-
coefficient models for longitudinal data.

In addition to the focus on modeling, two characteristics distinguish this
text from other books on categorical data analysis. First, the applications are
primarily drawn from social science research. Second, the coverage attempts to
integrate the “transformational” and the “latent variable” analytical approaches.
The former is based on the perspective that categorical variables are inherently
qualitative. The latter is based on the philosophy that a categorical variable is
a manifestation of an underlying quantitative variable that is unobservable, and
that the realization of the categorical variable represents the interval or class
where the latent variable assumes a value. Discussions of these approaches are
woven throughout the exposition. As the authors indicate (p. 9), “More often
than not, the two approaches yield exactly the same statistical procedures ex-
cept for minor differences due to the manner in which the model is specified
or parameterized.” Nonetheless, the dual presentation of both approaches is in-
structive and often thought provoking.

The text is geared toward “graduate students and practicing researchers in
social sciences” (p. xv) and should serve both of these audiences well. A web-
site that accompanies the book features the datasets used for the examples, as
well as code for several statistical software packages, including SAS, R, Stata,
GLIM, GAUSS, LIMDEP, and TDA.

Joseph CAVANAUGH

The University of Iowa
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