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It is well known that the asymptotic distribution of degenerate U— and
V —statistics is, in general, an (infinite) weighted sum of x? random variables.
The behavior of the statistic in terms of asymptotic distribution and power is
strictly linked to the eigenvalues and the eigenfunctions of an integral operator.
We provide an algorithm for the numerical approximation of these quantities,
and of the cdf of a weighted sum of x? random variables. The algorithm can be
used to approximate (as precisely as needed) the power of the test statistics, and
to build several measures of performance for tests based on U — and V —statistics.
The algorithm uses the Wielandt-Nystrom method for the approximation of the
solution of integral operators.

The algorithm previously exposed has been implemented in an R package.
The computation of the eigenvalues and of the eigenfunctions can be performed
using a Monte-Carlo method, a quasi-Monte Carlo method based on the Hal-
ton sequence or on the Hammersley point set, the trapezium rule, the Gauss-
Legendre quadrature rule and the Clenshaw-Curtis quadrature rule. The ap-
proximation of the cdf uses a routine recently written by Robert B. Davies in C
(indeed, anew version, available from the Internet at http://www.robertnz.net/ftp/qf .tar.gz
or qf .zip, of the 1980 program that was originally written in Algol). The per-
formance of the method can be analyzed through a Berry-Esséen bound. On
the basis of extensive experimentation, we advocate the use of the Wielandt-
Nystrom method based on the Clenshaw-Curtis quadrature rule.
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