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Abstract
Incomplete information on explanatory variables is commonly encountered in studies
of possibly censored event times. A popular approach to deal with partially observed
covariates is multiple imputation, where a number of completed data sets, that can be
analyzed by standard complete data methods, are obtained by imputing missing values
from an appropriate distribution. We show how the combination of multiple imputa-
tions from a compatible model with suitably estimated parameters and the usual Cox
regression estimators leads to consistent and asymptotically Gaussian estimators of
both the finite-dimensional regression parameter and the infinite-dimensional cumula-
tive baseline hazard parameter. We also derive a consistent estimator of the covariance
operator. Simulation studies and an application to a study on survival after treatment
for liver cirrhosis show that the estimators perform well with moderate sample sizes
and indicate that iterating the multiple-imputation estimator increases the precision.
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1 Introduction

The possible effect of prognostic factors X on a censored time-to-event outcome is
often modeled using the Cox model (Cox 1972), specified by the conditional hazard
function

α(t |X = x) = α(t) exp (β�x), (1)
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