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Abstract

In recent years, the idea of optimal transport has become popular in statistics, mainly for
constructing distribution-free tests for high-dimensional data. The idea is to transport the
observations to a known reference distribution and construct tests based on the transported
data. Under suitable regularity conditions, these resulting tests usually have large sample
consistency in finite dimensions. But they often fail to yield satisfactory performance for
high-dimensional data, especially when the dimension is comparable to or larger than the
sample size. In this article, we first investigate the high-dimensional behaviour of some
two-sample tests based on optimal transport and show that a judicious choice of reference
distribution and transportation cost may lead to a better performance in high dimensions.
Our theoretical investigation also leads to the construction of a class of distribution-free two-
sample tests based on the idea of minimum cost derangement. Interestingly, some popular
distribution-free two-sample tests belong to this class. Several simulated and benchmark
data sets are analysed to study the empirical performance of our proposed test in high-
dimension, low-sample-size situations.
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