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Abstract:
Bayesian variable selection and model averaging with two group prior
distributions that include a point mass at zero with a continuous distribution have
been shown to be optimal in a variety of settings. Of these, mixtures of Zellner's
g-priors have had numerous desirable properties for both variable selection and
Bayesian model averaging, including invariance and consistency for selection and
estimation. Several variants of g-priors for Generalized Linear Models (GLMs)
have been proposed in the literature; however, the choice of prior distribution of
g and resulting properties for inference have received considerably less attention.
We show how many of these priors may be unified through mixtures of g-priors in
GLMs by adopting a truncated Compound Confluent Hypergeometric distribution
for the shrinkage factor 1/(1+g). Under an Integrated Laplace approximation, the
marginal likelihoods are functions of these special hypergeometric functions
leading to “Compound Hypergeometric Information Criteria” for model selection
that combine frequentist test statistics and penalties that depend on the model
dimension. We discuss the local geometric properties of the priors in GLMs and
show how desiderata for model selection, such as asymptotic model selection
consistency, intrinsic consistency, predictive matching, and measurement
invariance may be used to justify the prior and choices of the hyper-parameters.
We provide illustrations on several real and simulated examples and conclude
with open questions.
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