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Abstract

The Bernstein-von Mises (BvM) theorem provides the basis for using Bayesian
credible sets for making confidence statements. Past studies on the BvM theorem
for semiparametric models are mostly focused on the parametric components. In
the Cox model, as often the conditional survival function is the parameter of
interest, there is a need to study the joint posterior distribution of the regression
coefficient and the hazard function. This work provides the first unified theory for
posterior distributions in the Bayesian Cox model without requiring the priors to
be conjugate. We first derive contraction rate results for wide classes of histogram
priors on the unknown hazard function. Second, using recently developed
multiscale techniques, we derive functional limiting results for the conditional
cumulative hazard and survival function. Frequentist coverage properties of
Bayesian credible sets are investigated: we prove that certain easily computable
credible bands for the survival function are optimal frequentist confidence bands.
We conduct simulation studies that confirm these predictions, with an excellent
behavior particularly in finite samples. This is joint work with Ismaél Castillo.
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