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believe that it would also be a splendid secondary text in a lower level graduate
course in applied mathematics or a good guide for mathematicians with the
desire to enter the world of applications.

This is a very well written book with clean exposition, very few typographical
annoyances and it shows that “condensed writing” does not have to be “dense”
in exposition. It shows throughout the text that the author is an expert in his
field and has very good pedagogical skills. The ideas and motivations of models
presented in the book are clear and give good insights even for a mathematician.
It was an effortless and pleasurable read unlike so many other books that use too
many shortcuts or are too muddy in their explanations. J. M. Harrison knows
what, why and for whom he wants to write.

If its bibliography was not as sparse as it is, this book would have been a
good reference book for more advanced researchers. I believe that interested
nonmathematicians would appreciate more references to sources that develop
theoretical aspects in more detail. As a mathematician, I would also like to see
more references to publications in applied fields where the theory presented
in this book is used. I think that the effort of compiling a more abundant
bibliography would be greatly appreciated by most readers.

As already mentioned, this is a substantially revised and extended ver-
sion of the book originally published in 1985. The new content reflects
some of the developments following the original publication and most no-
tably include the McDonald–Siegel model and some of the author’s own work
published after 1985 in research articles. All of the additions were, and in
most cases still are, under development and their appearance in this book is
very natural. For example, the dynamic inference introduced in Chapter 8 is
used in many branches of applied sciences like econometrics and insurance
mathematics.

All things considered, the book is worthy of all the praise its predecessor
received, for example, Knight (1986). It is written in the same to-the-point
manner without making big sacrifices in terms of readability or accessibility. It
covers important new material and presents numerous examples of models and
techniques avoiding unnecessary technicalities whenever possible. The book
develops a concise and coherent toolbox stripped down to the bare essentials in
an easy to follow way. Even if one does not agree with all the sacrifices made
on the theoretical side, one has to admire the sound presentation of the wide
array of topics covered. I would recommend this book to anyone interested in
Brownian models and especially the readers who enjoyed the 1985 version, as
this book has everything that the original has to offer and more.

Benedykt SZOZDA

Aarhus University
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Modern Statistical Methods in Astronomy With R Applications by Feigelson
and Babu is a self-contained introduction to advanced data analytic techniques
geared toward astronomers. Given the complexity of analyzing astronomical
data, statistics textbooks for astronomy are surprisingly rare, so this book rep-
resents a welcome addition to the literature.

The book is intended for a graduate course in data analysis. It begins with a
brief review of probability and statistics, covering material equivalent to a typical
undergraduate course on these topics. The book then moves on to more advanced
topics in inference, parametric and nonparametric statistics, regression, and
multivariate analysis. Finally, the book turns to astronomy-specific topics such
as nondetections, clustering, time series, and spatial point processes.

Each chapter has two parts. The first part discusses the important results from
theory and their astronomical relevance. The second part consists of example
exercises for use with the R statistical package.

The scripts for the example exercises should be run—as opposed to merely
read—to fully benefit from the book. Datasets and R scripts for the example
exercises are available for download at the website for Penn State’s Center for
Astrostatistics, where Feigelson and Babu are Associate Director and Director,
respectively. An introduction to R is provided in Appendix B for those unfamiliar
with it.

The book excels in several areas. It discusses ways that some methods are
commonly misused, such as those assuming homoscedasticity, and suggests
more appropriate methods. It stays true to its title by including methods that are
becoming more recognized in astronomy such as the jackknife, nonparametric
statistics, and Bayesian statistics. Most importantly, the text is written clearly
and is easy to understand.

A future edition of the book would benefit from having more problems for
students to work. There are no homework problems at the end of any of the
chapters. There are 18 exercises in Appendix C that could serve this purpose.
Each of these will take about an hour or two to work through. An instructor
may want to find additional problems, or projects, for students to work on. This
deficiency is minor, though, given the high quality of the book.

Overall, Modern Statistical Methods in Astronomy With R Applications is
an excellent text. Graduate students would especially benefit from this book if
a formal course is unavailable at their institution, but seasoned researchers are
likely to discover new methods for their research as well.

Jason C. SPEIGHTS

Frostburg State University
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Nonlinear Time Series, Theory, Methods and Applications with R Exam-
ples approaches nonlinear time series from the point of view of state-space
representations. It is organized into three parts that are logically sequenced,
yet to a degree, self-contained. Part I includes the first four chapters. With the
intention to provide a foundation for the rest of the book, this part reviews
classical time series models, emphasizing linear state-space models and ran-
dom coefficient autoregression models, such as the popular AutoRegressive
Conditional Heteroskedasticity (ARCH) and Generalized AutoRegressive Con-
ditional Heteroskedasticity (GARCH) models. A compact review of linear time
series models, including stochastic process, weak and strict stationarity, linear
process, univariate and vector autoregressive moving average (ARMA) models,
are given in Chapter 1. Chapter 2 introduces fundamentals of linear Gaussian
state-space models, which serves as a foundation for later discussion of non-
Gaussian, nonlinear state-space models. Chapter 3 summarizes some typical
nonlinear features and reviews several nonlinear time series models that can
be used to model such nonlinear features, including the Volterra expansion, the
Bilinear models, the conditional heteroscedastic models, the threshold ARMA
models, and the functional autoregressive (AR) models. Some of these models
are revisited in later chapters using Markov chain representation. In Chapter 4,
stochastic recurrence equations in both scalar and vector cases are discussed,
including the GARCH models.

Part II (Chapters 5 through 8) focuses on Markov chains. Chapter 5 intro-
duces the fundamental concepts of Markov chains and Markov chain Monte
Carlo (MCMC) methods. Chapter 6 addresses issues including the stability,
the stationary conditions, and uniform and V-geometric ergodicity of Marko-
vian models. Limit theories, including law of large numbers and central limit
theorem, are presented in Chapter 7. Chapter 8 discusses inferences for Marko-
vian models, including consistency and asymptotic normality of the maximum
likelihood estimation (MLE).

Part III (Chapters 9 through 13) focuses on nonlinear state-space and sequen-
tial Monte Carlo methods. This part begins with an introduction of nonlinear
and non-Gaussian state-space models in Chapter 9. Particle filtering methods,
including importance sampling, sequential importance sampling, sampling im-

 




