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Abstract Gaussian Process (GP) models are extensively used in data analysis given their
flexible modeling capabilities and interpretability. The fully Bayesian treatment of GP mod-
els is analytically intractable, and therefore it is necessary to resort to either deterministic
or stochastic approximations. This paper focuses on stochastic-based inference techniques.
After discussing the challenges associated with the fully Bayesian treatment of GP models,
a number of inference strategies based on Markov chain Monte Carlo methods are presented
and rigorously assessed. In particular, strategies based on efficient parameterizations and ef-
ficient proposal mechanisms are extensively compared on simulated and real data on the
basis of convergence speed, sampling efficiency, and computational cost.
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1 Introduction

Gaussian Process (GP) models represent a class of models that are popular in data analysis
due to the associated flexibility and interpretability. Both these features are a direct con-
sequence of their rich parameterization. Flexibility is due to the nonparametric prior over
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