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On developing general and efficient inference algorithms
for complicated hierarchical models

Abstract: A common problem in spatial statistics consists of estimating the marginal distribution
of a phenomena at any location within a region. The (usually two or three) parameters of the
marginal distribution are then assumed to depend on a set of covariates and, potentially, a spatially
structured random effect. In addition, it is often of interest to incorporate a model averaging
component to assess model uncertainty in the effect of the proposed covariates. We discuss how
inference for such models can be performed in a Bayesian setting in a general and an efficient
manner without the need for user-specified tuning parameters in the Bayesian inference algorithm.
This is demonstrated in two applications where the three-parameter generalized extreme value
(GEV) distribution with latent Gaussian fields is used for spatial modelling of extreme short-term
precipitation and for regional flood frequency analysis in Norway.
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