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A class of U-statistics matrices is introduced to obtain the distribution of the matrices of
the Spearman and Kendall correlation coefficients between the components of a random
vector. These results are used to construct nonparametric tests of independence between
two sets of variables based on three measures of multivariate relationship. The tests are
illustrated by an example and a simulation study is performed to compare the tests based
on Kendall's matrix with those based on Spearman's matrix.

1. Introduction

Let F{x) = F(χW,χ[2]) be the continuous c.d.f. (cumulative distribution
function) of a random vector X = (χW,χW)', where x = (x^\ ... ,χ(m))/ G
Rm, m > 2, xW G RP, x® G Rq (p + q = m) and F^(x^) (k = 1,2)
denote the marginal c.d.f. of X^k\ The objective of this paper is to de-
tect deviation from the null hypothesis of independence that is, to test Ho:
F(x) = F^(x^)F^(x^) against appropriate classes of alternatives Hi : n.
A nonparametric approach to this problem was explored by Puri, Sen and
Gokhale (1970) who defined a class of association parameters based on com-
ponentwise ranking. The statistic they proposed uses the elements of the
matrix A* = ( ^ £ * ) , where

α=l

Here, Ra is the rank of X&, that denote the zth coordinate of the vector
Xa,\ the symbol a will run over the sample (from X) with a = 1,... ,n
and J represents an arbitrary standardized score function. Puri, Sen and
Gokhale (1970) established the joint asymptotic multivariate normality of
the vector formed by the elements of Dn.

When the score function is J(ύ) = Jo(u) = \f\2{u —5), then

(i\ n+l\ { /,Ί n + 1

ij = l,...,m,

AMS subject classifications: Primary 62H20; Secondary 62H15..
Keywords and phrases: U-statistics, Spearman rho correlation coefficient, Kendall

tau correlation coefficient, measures of multivariate association, rank correlation, tests of
independence..


