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Abstract. Our presentation is dedicated to the estimation of semi-Markov processes and
to associated reliability/survival analysis theory. After recalling some classical results,
mainly based on [BaLi08], we focus on kernel estimation of semi-Markov characteristics,
like sojourn time distributions in a state, semi-Markov kernel, Markov renewal and semi-
Markov transition functions, based on [Ayh22] and [Mok25]. We construct nonparametric
kernel estimators and we establish asymptotic properties of these estimators, when the
sample size becomes large. Then we investigate associated reliability/survival analysis
modelling and estimation. The qualities of the estimators are illustrated by a numerical
example.
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