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Abstract

The Gaussian copula is a powerful tool that has been widely used to model spatial and/or temporal
correlated data with arbitrary marginal distribution. However, this kind of model can potentially
be too restrictive since it expresses a reflection symmetric dependence. In this paper, we propose a
new spatial copula model that allows to obtain random fields with arbitrary marginal distribution
with a type of dependence that can be reflection symmetric or not.

Particularly, we propose a new random field with uniform marginal distribution, that can be
viewed as a spatial generalization of the classical Clayton copula model. It is obtained through a
power transformation of a specific instance of a beta random field which in turn is obtained using
a transformation of two independent Gamma random fields.

For the proposed random field we study the second-order properties and we provide analytic
expressions for the bivariate distribution and its correlation. Finally, in the reflection symmetric
case, we study the associated geometrical properties. As an application of the proposed model we
focus on spatial modeling of data with bounded support. Specifically, we focus on spatial regression
models with marginal distribution of the beta type. In a simulation study, we investigate the use
of the weighted pairwise composite likelihood method for the estimation of this model. Finally,
the effectiveness of our methodology is illustrated by analyzing point-referenced vegetation index
data using the Gaussian copula as benchmark. Our developments have been implemented in an
open-source package for the R statistical environment.
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