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Markovian growth-collapse processes [4] are piecewise deterministic
Markov processes [2] that grow between random jump times at which
they may randomly crash. Growth-collapse processes are used in e.g.
earth sciences and physics, and they have also been recently applied
to the study of crypto-currencies [5].

The computation of moments of growth-collapse processes has
been the object of several approaches, see [1] for the use of condi-
tional distributions in the case of mean and variance, and [3] for
moment expressions of all orders using the solution of differential
equations by matrix exponentials.

In this talk, general moment identities for Poisson stochastic in-
tegrals with random integrands using sums over partitions [6] will be
applied to the computation of the moments of Markovian growth-
collapse processes, extending existing formulas for mean and vari-
ance to closed form moments expressions of all orders.

In comparison with other methods based on e.g. differential equa-
tions, our approach yields closed-form moment expressions which
are polynomial in the time parameter in the case of uniformly dis-
tributed cut-off rates. We also treat the case of the associated em-
bedded chain.

Higher moments can be used to estimate skewness and kurtosis
parameters with application to Gram-Charlier-Edgeworth expan-
sions used e.g. in applications of shot noise processes to neuro-
sciences.
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