OPTIMIZING THE SMOOTHED BOOTSTRAP

SUOJIN WANG

Department of Statistics, Texas A&M University, Col lege Station, Texas 77843-3143, U.S.A.

(Received October 7, 1993; revised September 30, 1994)

Abstract. In this pap er we develop the technique of a generalized rescaling

in the smo othed b o otstrap, extending Silverman and Y oung’s idea of shrinking.

Unlike most existing metho ds of smo othing, with a prop er choice of the rescal-

ing parameter the rescaled smo othed b o otstrap metho d pro duces estimators

that have the asymptotic minimum mean (integrated) squared error, asymptot-

ically improving existing b o otstrap metho ds, b oth smo othed and unsmo othed.

In fact, the new metho d includes existing smo othed b o otstrap metho ds as sp e-

cial cases. This uni�ed approach is investigated in the problems of estimation

of global and lo cal functionals and kernel density estimation. The emphasis

of this investigation is on theoretical improv ements which in some cases o�er

practical p otential.

Key words and phrases : Bo otstrap, functional estimation, kernel density esti-

mation, mean integrated squared error, mean squared error, quantile, rescaling,

smo othing.