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Abstract

Gaussian scale mixtures are constructed as Gaussian processes with a random variance.
They have non-Gaussian marginals and can exhibit asymptotic dependence unlike Gaussian
processes, which are asymptotically independent except in the case of perfect dependence. In
this paper, we study the extremal dependence properties of Gaussian scale mixtures and we
unify and extend general results on their joint tail decay rates in both asymptotic dependence
and independence cases. Motivated by the analysis of spatial extremes, we propose flexible
yet parsimonious parametric copula models that smoothly interpolate from asymptotic de-
pendence to independence and include the Gaussian dependence as a special case. We show
how these new models can be fitted to high threshold exceedances using a censored likelihood
approach, and we demonstrate that they provide valuable information about tail character-
istics. In particular, by borrowing strength across locations, our parametric model-based
approach can also be used to provide evidence for or against either asymptotic dependence
class, hence complementing information given at an exploratory stage by the widely used
nonparametric or parametric estimates of the y and Y coefficients. We demonstrate the
capacity of our methodology by adequately capturing the extremal properties of wind speed
data collected in the Pacific Northwest, US.

Keywords: asymptotic dependence and independence; censored likelihood inference; spa-
tial copula; extreme event; random scale model; threshold exceedance.

!Computer, Electrical and Mathematical Sciences and Engineering (CEMSE) Division, King Ab-
dullah University of Science and Technology (KAUST), Thuwal 23955-6900, Saudi Arabia. E-mail:
raphael.huser@kaust.edu.sa

2INRA, UR546 Biostatistics and Spatial Processes, 228, Route de I’Aérodrome, CS 40509, 84914 Avignon,
France. E-mail: thomas.opitz@inra.fr

3Ecole Polytechnique Fédérale de Lausanne, EPFL SB MATH STAT, Station 8, 1015 Lausanne, Switzer-
land. E-mail: emeric.thibaud@epfl.ch



Download English Version:

https://daneshyari.com/en/article/5118997

Download Persian Version:

https://daneshyari.com/article/5118997

Daneshyari.com


https://daneshyari.com/en/article/5118997
https://daneshyari.com/article/5118997
https://daneshyari.com/

