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Abstract The proportional hazards cure model generalizes Cox’s proportional
hazards model which allows that a proportion of study subjects may never expe-
rience the event of interest. Here nonparametric maximum likelihood approach
is proposed to estimating the cumulative hazard and the regression parameters.
The asymptotic properties of the resulting estimators are established using the
modern empirical process theory. And the estimators for the regression param-
eters are shown to be semiparametric efficient.
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1 Introduction

Survival models with a cure rate have received much attention in recent years
(Farewell, 1982, 1986; Kuk and Chen, 1992; Sy and Taylor, 2000; Peng and Dear,
2000, among others). These models are useful when a proportion of study sub-
jects never experience the event of interest. Applications of cure models can
be found in many disciplines, including biomedical sciences, economics, soci-
ology and engineering science. Maller and Zhou (1996) contains a list of such
applications.

Mixture modelling approach is commonly used to formulate a cure model,
which assumes that the underlying population is a mixture of susceptible and
nonsusceptible subjects. All susceptible subjects would eventually experience
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