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SUMMARY

We address the issue of optimal block choice in applications of the block bootstrap to
dependent data. It is shown that optimal block size depends significantly on context, being
equal to n', n'/* and n'/® in the cases of variance or bias estimation, estimation of a one-
sided distribution function, and estimation of a two-sided distribution function, respect-
ively. A clear intuitive explanation of this phenomenon is given, together with outlines of
theoretical arguments in specific cases. It is shown that these orders of magnitude of block
sizes can be used to produce a simple, practical rule for selecting block size empirically.
That technique is explored numerically.
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1. INTRODUCTION

There are, broadly speaking, two approaches to using bootstrap methods for strictly
stationary, dependent data. One is to describe the dependence through a structural model
involving ‘independent disturbances’. The best known models are those from time series
analysis, such as autoregression or moving average models. The procedure there is first
to fit the model, typically using standard methods, and then estimate residuals. The boot-
strap may be implemented by resampling from the collection of estimated residuals, per-
haps after adjustment for location and scale. Monte Carlo methods may then be employed
to estimate more sophisticated quantities, for example the distributions of the earlier
estimators of structural parameters. See for example Davis (1977), Freedman (1984), Efron
& Tibshirani (1986) and Bose (1988). Despite the very good performance of these methods,
they are restricted to relatively simple contexts where structural models are both plausible
and tractable. More generally, bootstrap methods for less restrictive, more nonparametric
contexts have been suggested by Hall (1985), Carlstein (1986) and Kiinsch (1989). They
are based on ‘blocking’ arguments, in which the data are divided into blocks and those,
rather than individual data values or estimated residuals, are resampled. There are basi-
cally two different ways of proceeding, depending on whether the blocks are overlapping
or nonoverlapping. Both approaches were suggested by Hall (1985) in the context of
spatial data. Carlstein (1986) proposed nonoverlapping blocks for univariate time series



