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Given a random sample from the distribution of Z = [X′Y′]′, we want to test
whether X ∈ Rp and Y ∈ Rq are independent. There are several methods for
this test in the literature, both in parametric and nonparametric regime. Most of
these methods are not applicable when the dimension of the data is larger than
the sample size. Recently some new methods have been proposed for this problem,
which are based on inter-point distances of X- and Y-samples. Among them ?
proposed some tests using random traversal on minimal spanning trees, which are
exactly distribution-free under the null hypothesis of independence. We identify
some shortcomings of these tests and propose some modifications which rectify these
problems, keeping the distribution-free property intact. Several simulated and real
data sets are analyzed which demonstrate the superiority of our proposed methods.

However, all these above mentioned distribution-free tests sacrifice a lot of valuable
information to achieve distribution-free property. Moreover, they may not yield the
same result if the roles of X and Y are interchanged. We propose some new tests
based on nearest neighbors, which use the unused information to come up with better
performance, and are symmetric with respect to X and Y. Multiscale versions of
these tests are also developed. Performances of all these tests are evaluated using
several simulated and real data sets.

Since our tests are based on ranks of inter-point distances, they are applicable to
high-dimensional data and even for functional data taking values in infinite dimen-
sional Banach spaces.
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