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Abstract

Halmos(1946) and Hoeffding(1948) introduced U-statistics as the unbiased
estimators of unknown parameters. In order to improve the properties of these
estimators we use ”trimming” based on the idea of exluding either a fixed or
a growing number of the extremes (smallest and largest order statistics) from
the original U-statistical sum U. The trimmed U and Winsorized Uy, versions
are of interest as they provide more robust alternatives to the original U. The
existing asymptotic theory for Ut and Uy, focusses only on convergence to the
normal distribution whereas the general asymptotic theory for U takes in a wide
class of limit distributions and random variables including multiple stochastic
integrals and distributions of random variables in infinite-dimensional spaces. We
establish the convergence in distribution for trimmed and Winsorized versions of
U-statistics having both Gaussian and non-Gaussian asymptotic distributions.
Our results show that for trimmed and Winsorized versions the class of limit
random variables is a peculiar mixture of random variables which have appeared
in limit theorems of classical U-statistics and in the asymptotic theory of order
statistics.
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