
Previous Up Next

Citations From References: 0 From Reviews: 0

MR3967110 62-01 62B05 62C05 62E20 62F03 62F05 62F12 62F15

Li, Bing [Li, Bing2] (1-PAS-S) ; Babu, G. Jogesh [Babu, Gutti Jogesh] (1-PAS-S)
FA graduate course on statistical inference.

Springer Texts in Statistics.

Springer, New York, 2019. xii+379 pp. ISBN 978-1-4939-9759-6; 978-1-4939-9761-9

This is a very nice and readable graduate level textbook of theoretical statistics. Based
on measure theory and probability, the book gives a comprehensive overview of advanced
results and trends in statistical inference. It deals with three main topics: the finite-
sample theory, Bayesian statistics and the asymptotic theory of mathematical statistics.

The first chapter is introductory; it provides a necessary review of results from
classical measure theory and probability. Chapter 2 is devoted to classical theory of point
estimation and explains notions like sufficiency, completeness, the Fisher information,
the Cramér-Rao lower bound and the Rao-Blackwell theorem. Chapter 3 deals with
the hypothesis testing of a single parameter (the Neyman-Pearson lemma, the most
powerful and the uniformly most powerful tests), while Chapter 4 considers hypothesis
testing in the presence of nuisance parameters.

In Chapter 5, basic ideas of Bayesian analysis are introduced (prior and posterior den-
sity, conditional independence, Bayesian sufficiency, conjugate distributions, improper
and Jeffreys priors), and in Chapter 6, Bayesian methods of statistical inference like es-
timation, testing and classification are discussed and formulated as statistical decision
problems. Empirical Bayes and the Stein estimator are also explored here.

Chapter 7 contains a review of limit theorems of probability theory as well as results
from Hilbert spaces that are repeatedly used in the rest of the book, which deals with
advanced asymptotic theory of statistical inference. This nice exposition, together with
the introductory section, makes the book self-contained and useful for students.

In Chapter 8, asymptotic theory of maximum likelihood estimations is systematically
developed and the Cramér and Wald approaches are explained. In Chapter 9 the
maximum likelihood method is generalized and the theory of estimating equations
(a generalization of score equations), respectively generalized estimating equations, is
presented. Chapter 10 starts with the notion of contiguity and Le Cam’s lemmas and
continues with the assumptions of local asymptotic normality (LAN), regular estimators,
the Hájek–Le Cam convolution theorem and asymptotic efficiency of estimates. The
authors continue with the same concept in Chapter 11, where the asymptotic theory of
the hypothesis testing is built in the framework of quadratic form tests. It is shown that
some commonly used tests, e.g., Wilks’s test, Wald’s, Rao’s and Neyman’s tests, as well
as the Lagrangian multiplier test and tests based on estimating equations belong to a
class of the quadratic form tests. The concept of an asymptotically efficient quadratic
test is introduced and worked out for various types of hypotheses and alternatives.

The theory is rigorously presented with lucid and transparent proofs and illustrated
in many examples. Moreover, each chapter concludes with a set of unsolved problems
and exercise solutions, which further improve and enhance the understanding of the
presented explanation.

The book is intended to be used as either a one- or a two-semester textbook of
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statistical inference for graduate level students, but it can also be of use to a wider
group of readers interested in theoretical statistics. Zuzana Prášková
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