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Abstract
This paper introduces a novel two-sample test for a broad class of orthogonally 
invariant positive definite symmetric matrix distributions. Our test is the first of its 
kind, and we derive its asymptotic distribution. To estimate the test power, we use a 
warp-speed bootstrap method and consider the most common matrix distributions. 
We provide several real data examples, including the data for main cryptocurren-
cies and stock data of major US companies. The real data examples demonstrate 
the applicability of our test in the context closely related to algorithmic trading. The 
popularity of matrix distributions in many applications and the need for such a test 
in the literature are reconciled by our findings.
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1 Introduction

Modern computational methods have given rise to the popularity of matrix distribu-
tions in contemporary statistics and statistical learning. The distributions and their 
properties have recently been studied in the context of cluster analysis (Gallaugher 
and McNicholas 2018; Tomarchio et  al. 2020), classification (Thompson et  al. 
2020), and regression (Ding and Dennis Cook 2018).

Positive semi-definite matrices have many applications, including medical imag-
ing (Moakher and Batchelor 2006) and finance (Dellaportas and Pourahmadi 2012). 
Positive definite matrix variate distributions have recently been studied in Uhler 
et al. (2018) and Ouimet (2022), but the works regarding goodness-of-fit testing in 
this context are sparse. The work of Hadjicosta and Richards (2020b) is the only 
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