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Abstract In this study, we consider the problem of estimating the tail exponent of
multivariate regular variation. Since any convex combination of a random vector with
a multivariate regularly varying tail has a univariate regularly varying tail with the
same exponent under certain conditions, to estimate the tail exponent of the multi-
variate regular variation of a given random vector, we employ a weighted average of
Hill’s estimators obtained for all of its convex combinations, designed to reduce the
variability of estimation. We investigate the asymptotic properties and evaluate the
finite sample performance of the weighted average of Hill’s estimators. A simulation
study and real data analysis are provided for illustration.
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1 Introduction

Heavy tail phenomena are frequently observed in many applied fields and is character-
ized by the regularly varying tail of random observations with tail exponent, indicating
the degree of hyperbolic decaying of the tail probability. The estimation of tail expo-
nent has received much attention from researchers during the past decades and many

Electronic supplementary material The online version of this article (doi:10.1007/s10463-016-0574-9)
contains supplementary material, which is available to authorized users.

B Sangyeol Lee
jpgrslee@yahoo.com

1 APEC Climate Center, Busan 48058, Korea

2 Department of Statistics, Seoul National University, Seoul 08826, Korea

123

http://crossmark.crossref.org/dialog/?doi=10.1007/s10463-016-0574-9&domain=pdf
http://dx.doi.org/10.1007/s10463-016-0574-9
洋
長方形


	Estimation of the tail exponent of multivariate regular variation
	Abstract
	1 Introduction
	2 Main result
	3 Simulation study and real data analysis
	3.1 Simulation study
	3.2 Real data analysis

	4 Conclusion and discussion
	5 Proofs
	5.1 Preliminary results
	5.2 Weak convergence of the auxiliary processes
	5.3 The proof of Theorem 1

	Acknowledgements
	References




