ON THE ALMOST EVERYWHERE PROPERTIES OF THE KERNEL

REGRESSION ESTIMA TE

MIROS LA W PA

WLAK

Department of Electric al and Computer Engineering, The University of Manitoba,

Winnipe g, Manitoba R3T 2N2, Canada

(Received August 29, 1988; revised Octob er 20, 1989)

Abstract. The regression m(x) = E fY j X = xg is estimated by the kernel

regression estimate ^ m(x) calculated from a sequence (X

1

; Y

1

); : : : ; (X

n

; Y

n

) of

indep endent identically distributed random vectors from R d

� R. The second

order asymptotic expansions for E ^ m(x) and var ^ m(x) are derived. The expan-

sions hold for almost all (�) x 2 R d

, � is the probability measure of X . No

smo othing conditions on � and m are imp osed. As a result, the asymptotic

distribution-free normality for a sto chastic comp onent of ^ m(x) is established.

Also some bandwidth-selection rule is suggested and bias adjustment is pro-

p osed.

Key words and phrases: Regression function, kernel estimate, asymptotic

expansions, distribution-free prop erties, asymptotic normality

, bandwidth-

selection, bias adjustment.