Two Competitors Among Semi-Markov
Models for Multi-State Survival Data Analysis.

C. Hubet

The motivation for this paper is the analysis of a cohort where not only the survival time of
patients, or time to failure of industrial items, but also their level of degradation, classified
into a finite number of states, is under study. The process is assumed to be semi-Markov in
order to weaken the usual Markov assumption which is often too restrictive. The behavior of
such a process is defined through the initial probabilities on the set of possible states, the
direct transition probabilities between any two states and the sojourn times distributions in
any state as functions of the actual state and the one reached from there at the end of the
sojourn. Two models are considered: on one side the most usual model in this framework
which is the independent competing risk (ICR) model and a general semi-Markov model
(GSM) embedding (ICR). Based on an estimation of the direct transition probabilities in the
general semi-Markov model (GSM) embedding (ICR), we derive a goodness of fit test for the
Independent Competing Risks model. Simulations show that the proposed test works well.
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