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Abstract

There are disciplines that model some stochastic processes as heavy-
tailed. Whether a distribution is heavy-tailed or not depends on the be-
havior of the tails of the distribution under consideration. Although tail
behavior of statistical distributions in one dimension has been studied by
several authors, distributions in higher dimensions have not been studied
as much. In this paper, we explore the concept of heavy-tailedness in two
dimensions by constructing bivariate distributions via copulas and linear
transformations, projecting the data generated from such distributions to
different axes, and observing the extreme spacings of the data projected
onto these axes through the use of a test statistic. We observe that pro-
jections onto the principal components, which provide perhaps the most
intuitive approach to studying the problem, do not always capture the tail
behavior of the bivariate distributions we constructed, and we provide es-
timates for the probability for type I error and power of the test statistic
we used for several bivariate distributions. Finally, we discuss our results
and future possible approaches for studying this problem.


