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Many reliability processes are described in terms of Markov multistate
models. The number of states and definitions of states depend on the problem
at hand. Often transitions between the states are made at random times with
intensities, depending on different covariates and, possible, on time. If the
matrix of transition intensities is given, then one can calculate probability that
the system made transition from state Si to state Sj for the given time. This
is direct problem, which can be solved using the set of Kolmogorov equations.

Identification of transitions intensities matrix is an inverse problem and
depending on the characteristics of the data can be solved with different re-
sults. If the data present the sequence of states combined with times, when
the transitions between the states were made {S1, t1, ..., Sn, tn}, then the max-
imum likelihood estimates for transitions intensities are λ̂ij = nij/Ti. Here nij

denotes the observed number of transitions from the state Si to the stateSj ,
Ti is the total time spent by all objects at the stateSi.

Often the states of the objects are observed not at the moments of the
transitions but at the times, not dependent on the states as in the case of
regular investigations. In this case one knows the states of the object at the
given times but does not know the moments of transitions. This is a case of
interval censored observations [1]. To obtain the estimates for the transition
intensity matrix one is to maximize the likelihood function and this problem
is ill-posed and instable [2]. It is proposed in the report to stabilize the max-
imum likelihood estimates by maximization of posterior probability for the
transitions intensity matrix. This leads to penalized likelihood maximization
with penalty term, derived from the natural condition on the time, which the
process stays in the selected state.
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