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Abstract We consider the sampling properties of U -statistics based on a sample
of realization from a class of stationary nonlinear processes which include, in par-
ticular, linear, bilinear and finite order volterra processes. It is shown that if the
size n of the realization tends to infinity then certain normalized versions of the
U -statistics tend to be distributed normally with zero means and finite variances.
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1 Introduction

Structures of stationary stochastic processes (SSP) have been investigated quite
extensively in the past and volumes of literature on SSP’s have emerged over a long
period of time. Historically, the researchers in this area have adopted, essentially,
two different kinds of approach. Starting with the pioneering work in Rosenblatt
(1956) which, for the first time, introduced the concept of strong mixing (SM)
properties of the SSP, the probabilists have invented several other kinds of mixing
conditions to characterize the SSP’s. They have used terms such as absolutely regu-
lar (ABR), uniformly mixing (UM) and *- mixing among others. Ibragimov (1962)
and Ibragimov and Linnik (1971) have investigated weak laws of large numbers
relating to sums of observations on stationary SM and UM processes. Other works
in this area have appeared in Bradley (1983, 1986, 2001), Davydov (1968), Denker
(1986), Doukhan (1994), Oodaira and Yoshihara (1972), Yoshihara (1978), and
Withers (1981) among others.

Statistical analyses of time series data, on the other hand, have, traditionally,
followed a different path. Statisticians working in this area have characterized
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