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The main idea in the construction of the bootstrap estimate of the standard error

is that  is replaced by . This idea can be transferred to other properties of  as

well. The bias of  is defined as

where  denotes the expectation when data are generated from . We have

deliberately used  here instead of  to emphasize that  is a feature of 

(and similarly for ). The bootstrap estimate of  is then

where we have changed  to  to indicate that the latter is our estimate based on

a bootstrap sample. Usually  although there are examples for which this

Note that some of the observed ’s are repeated several times, while others

do not appear at all. The median of these sampled data is  This

procedure is repeated  times in order to produce the histogram

in the left panel of Figure 12.1. The standard deviation of these bootstrap

samples is 0.205 which becomes the nonparametric bootstrap estimate of

standard error.

Figure 12.1 Histogram of  for the CD4 counts data when  is the
median of the change in counts. Left panel: nonparametric bootstrap. Right panel:
parametric bootstrap assuming normal distribution.
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