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Bivariate Cure Model under Competing Risk

Student: Chew Teng Kor Advisor: Dr. Weijing Wang

Institute of Statistics

National Chiao Tung University

Abstract

In this thesis, we propose a- bivariate cure model which describes two types of
association, namely “disease incidence”.and, “onset ages”, between family members.
Our model provides a systematic way.to incorporate the effect of death by treating it as
a competing risk for disease occurrence. We use a copula model to describe the joint
distribution of the onset times for a susceptible pair. Another copula model is imposed
to describe the joint distribution of competing risks due to death for the pair. For a
susceptible person, whether the disease will actually occur depends on the order of the
latent onset age and the competing risk. The parameters are estimated via a two-stage
estimation procedure. In stage 1, nuisance parameters are estimated. The association
parameters of interest are estimated in the second stage based on a pseudo-likelihood
function. The EM algorithm is employed in both stages as a way to simplify the

likelihood estimation. Properties of the estimators are examined via simulations.
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