Ann. Inst. Statist. Math.
Vol. 57, No. 2, 389-401 (2005)
(©2005 The Institute of Statistical Mathematics

GENERALIZED SKEW-ELLIPTICAL DISTRIBUTIONS AND THEIR
QUADRATIC FORMS

MARC G. GENTON! AND NICOLA M. R. LOPERFIDO?

L Department of Statistics, Texas A&M University, College Station, TX 77843-3148, U.S.A.,
e-mail: genton@stat.tamu.edu
2 Instituto di scienze Economiche, Facoltd di Economia, Universita degli Studi di Urbino,
Via Saffi 42, 61029 Urbino (PU), Italy, e-mail: nicola@econ.uniurb.it

(Received February 10, 2003; revised March 1, 2004)

Abstract. This paper introduces generalized skew-elliptical distributions (GSE),
which include the multivariate skew-normal, skew-t, skew-Cauchy, and skew-elliptical
distributions as special cases. GSE are weighted elliptical distributions but the dis-
tribution of any even function in GSE random vectors does not depend on the weight
function. In particular, this holds for quadratic forms in GSE random vectors. This
property is beneficial for inference from non-random samples. We illustrate the latter
point on a data set of Australian athletes.
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