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Abstract In this paper, a second-order link between adjusted profile likelihoods
and refinements of the estimative predictive density is shown. The result provides a
new interpretation for modified profile likelihoods that complements results in the
literature. Moreover, it suggests how to construct adjusted profile likelihoods using
accurate predictive densities.
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1 Introduction

Likelihood and prediction are related from the very definition of likelihood. Consider a
parametric statistical model for data y, realization of a random variable Y , with param-
eter θ . Then the likelihood function is proportional to the probability of observing a
future Y in a neighbourhood of the actually obtained data y, for each given θ . When
θ = (ψ, λ) and the primary interest of inference is about ψ , the most widely used
pseudo-likelihood for ψ is the profile likelihood. It can be interpreted, to first order,
in terms of a predictive density. Indeed it represents, up to a multiplicative constant,
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