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This monograph consists of two parts: 1. Asymptotic expansions in
statistics, by Bhattacharya, and 2. Weak convergence in nonparamet-
ric statistics, by Denker. It provides a comprehensive treatment of
the theory of Edgeworth expansions in statistics, and of the asymp-
totic theory of symmetric statistics and those based on ranks. The
treatment leads from elementary facts to advanced theory and recent
results.

The first part introduces Cramer-Edgeworth expansions for sample
means of i.i.d. random vectors. This is followed by the development of
expansions for a smooth function H of multivariate means. The results
are then applied to M -estimators, likelihood ratios and other related
test statistics. If the gradient of H is nonzero, then the leading term of
the expansion is a Gaussian distribution function. On the other hand,
if the gradient is zero and the matrix of second-order derivatives of H is
nonnull, then the leading term of the expansion is a linear combination
of chi-squares. These results provide a means of computing the power
function of a statistical test for contiguous alternatives. Results on
Cornish-Fisher expansions and on second-order efficiency are also
clearly presented. The first part concludes with some basic results on
bootstrap methodology, showing the superiority of the bootstrap over
the classical normal approximation.

The second part of the monograph starts with results on asymptotic
normality for symmetric statistics that are U -statistics, differentiable
statistical functionals and multiple stochastic integrals. These results
are then applied to the bootstrap procedures and to the generalized
Cramer-von Mises statistic. In the last chapter, rank statistics are
defined as linear operators acting on suitable spaces of score functions.
This view helps in reducing the problem of normal approximation
to very simple cases. Applications of these results to simple linear
rank statistics, signed linear rank statistics, linear combinations of
a function of order statistics, rank tests for independence, etc., are
also presented. The monograph concludes with some suggestions on
directions for future research. Gutti J. Babu (1-PAS-S)


