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Abstract. A modified bootstrap estimator of the asymptotic variance of 
a statistical functional is studied. The modified bootstrap variance esti- 
mator circumvents the problem of the original bootstrap when the 
population distribution has heavy tails, and requires less stringent condi- 
tions for its consistency than the ordinary bootstrap variance estimator. 
The consistency of the modified bootstrap variance estimator is established 
for differentiable statistical functionals. 
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1. Introduction 

Let 0 be a parameter  of interest and 0, be its es t imator  based on n 
observations. In many situations, nV2(O, - 8) has a limit distr ibution with a 
finite variance 0 -2. A consistent est imator of 0 .2 is needed for various 
purposes in statistical inference with a large sample size n. The boots t rap  
(Efron (1979)) is a widely applicable and convenient  me thod  of estimating 
0 "2. A detailed description of the bootstrap procedure is given in the next 
section. Th roughou t  the paper we use d~ to denote  the boots t rap est imator  
of 0 -2 . 

The boots t rap  distribution, which approximates  the distr ibution of 
n V 2 ( 8 , - O )  (see Section 2), converges to the same limit dis tr ibut ion as 
nl/2(0~ - O) under  reasonable condit ions (see Section 3). But this need not 
entail the consistency of #~, which is the variance of the boots t rap distri- 
bution,  since the variance functional is not weakly cont inuous.  For  some 
special types of estimators 0,, such as the sample mean  and sample median,  
the consistency of ~ has been proved by Bickel and Freedman  (1981), 
Singh (1981) and Ghosh et al. (1984) under  some conditions.  However,  a 
general theory for the consistency of the boots t rap variance est imator is 
not  available. 
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