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K. Singh [Ann. Statist. 9 (1981), no. 6, 1187–1195; MR 83c:62047]
was among the first to use Edgeworth expansions to show the close-
ness of the bootstrap distribution of the sample mean to its sampling
distribution. The fundamental work by R. N. Bhattacharya and J.
K. Ghosh [Ann. Statist. 6 (1978), no. 2, 434–451; MR 57 #10880;
correction; MR 82c:62030] on Edgeworth expansions, which appeared
around the time Brad Efron introduced the bootstrap method, was
largely responsible for the development of theoretical work linking
the two topics. The reviewer and Singh exploited the work of Bhat-
tacharya and Ghosh on Edgeworth expansions in a series of papers
[Ann. Statist. 11 (1983), no. 3, 999–1003; MR 84i:62049; Sankhya
Ser. A 46 (1984), no. 2, 219–232; MR 86g:62053]. They have shown
that for a wide class of statistics, the bootstrap method gives a better
approximation than the classical methods based on the central limit
theorem. This helped stimulate the interest in the study of Edgeworth
expansions during the last ten years.

The monograph under review deals with these two quite different
topics and their interconnections. Chapter 1 introduces the concept
of the bootstrap and explains the method through examples on con-
fidence intervals and bias reduction. Chapter 2 reviews Edgeworth
expansions. The bootstrap is hardly mentioned in this chapter, except
to provide motivation occasionally. The results are largely confined to
the so-called “smooth function model”. The main body of the mono-
graph starts with Chapter 3, which brings together the two themes,
Edgeworth expansions and the bootstrap methodology. This chap-
ter concentrates on construction of confidence intervals. It contains
an expanded version of a 1988 paper by the author [Ann. Statist.
16 (1988), no. 3, 927–985; MR 89h:62085]. It also explains methods
based on bias correction. The details of mathematical rigour miss-
ing in these chapters are sketched in Chapter 5. Sections 5.2 and 5.3
present results on Edgeworth expansions needed in Chapter 3. Inci-
dentally, one needs Cramer’s condition for (X,XiXj , · · ·) to establish
Theorem 5.1.

Chapter 4 deals with curve estimation. Density estimation and
regression methods are considered in this chapter. The sections on
regression concentrate on models with homoscedastic errors. Mathe-
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matical results to support these results are given in Sections 5.4 and
5.5. The reviewer suspects that Cramer’s condition for ε is not enough
to prove Lemma 5.5; one has to require Cramer’s condition for (ε, ε2).

Appendix II summarizes the theory behind various numerical tech-
niques, namely, uniform, balanced, antithetic and importance resam-
pling procedures, that are needed for practical implementation of the
bootstrap methods.

This book serves as a reference source for those interested in the
theoretical aspects of bootstrap procedures.
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