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A review of the use of the family of phase-type distributions in the
generalized shock model.

Sirous Fathi Manesh !, Muhyiddin Izadi >
! Department of Statistics, University of Kurdistan, Sanandaj, Iran

2Depar‘tment of Statistics, Razi University, Kermanshah, Iran

Abstract: The utilization of phase-type (PH) distributions - defined through discrete-time and continuous-
time Markov processes - is increasingly prevalent in modelling non-negative discrete and continuous ran-
dom variables. In recent years, these distributions have gained considerable attention among reliability re-
searchers for their application in various shock models. This paper presents a comprehensive review of PH
distribution applications in three principal shock models: the generalized shock model, generalized cumu-
lative shock model, and generalized delta shock model. We provide theoretical justification for employing
PH distributions in these shock models, followed by derivation of both shock count distribution and system

lifetime distribution using the inherent matrix-based relationships characteristic of PH distributions.

Keywords: Generalized cumulative shock model, Generalized delta shock model, Generalized extreme

shock model, Markov Processes, Phase-type distribution family.
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