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Goodness-of-fit and Independence testing using Optimal Transportation

Abstract

Ranks and quantiles are two important concepts in nonparametric statistics. There is an enormous statistical literature on one-dimensional rank/quantile based methods in nonparametric/semiparametric statistics. Although, over the last four decades, several notions of multidimensional ranks and quantiles have been proposed, most of these notions do not preserve the important properties of one-dimensional ranks/quantiles. Recently, Chernozhukov et al. (2015) introduced Monge-Kantorovich (MK) ranks and quantiles for multivariate data, based on the theory of optimal transportation, that have attractive statistical properties. In this ongoing work with Promit Ghosal (PhD student at Columbia University), we propose a two-sample goodness-of-fit test for testing the equality of two multidimensional distributions based on the MK ranks and quantiles. We also propose a test for mutual independence of the components of a random vector. We will discuss the consistency and statistical properties of the proposed tests. No prior knowledge of the optimal transportation theory will be assumed. 
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