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Abstract We derive some additional results on the Bienyamé–Galton–Watson-
branching processwith θ -linear fractional branchingmechanism, as studied bySagitov
and Lindo (Branching Processes and Their Applications. Lecture Notes in Statistics—
Proceedings, 2016). This includes the explicit expression of the limit laws in both the
subcritical cases and the supercritical cases with finitemean, and the long-run behavior
of the population size in the critical case, limits laws in the supercritical cases with
infinite mean when the θ process is either regular or explosive, and results regard-
ing the time to absorption, an expression of the probability law of the θ -branching
mechanism involving Bell polynomials, and the explicit computation of the stochastic
transition matrix of the θ process, together with its powers.
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1 Introduction

Recently, in Sagitov and Lindo (2015), a family of branching mechanisms involving
explosions was introduced: the so-called θ -linear-fractional family. It fixes the repro-
duction law of some specific Bienyamé–Galton–Watson-branching processes (Harris

B Thierry Huillet
Thierry.Huillet@u-cergy.fr

Nicolas Grosjean
Nicolas.Grosjean@u-cergy.fr

1 Laboratoire de Physique Théorique et Modélisation, CNRS-UMR 8089 et Université de
Cergy-Pontoise, 2 Avenue Adolphe Chauvin, 95302 Cergy-Pontoise, France

123

http://crossmark.crossref.org/dialog/?doi=10.1007/s10463-016-0573-x&domain=pdf
洋
長方形


	Additional aspects of the generalized linear-fractional branching process
	Abstract
	1 Introduction
	2 Generalities on Bienyamé--Galton--Watson (BGW)-branching processes
	2.1 The pgf approach
	2.2 The transition matrix approach

	3 The θ-linear-fractional branching mechanism model (Sagitov and Lindo 2015)
	3.1 The boundary cases θ=pm1
	3.2 The case θin(-1,1) 

	4 Limit laws
	4.1 Limit laws (subcritical/critical and supercritical with finite mean cases)
	4.2 Limit laws (supercritical with infinite mean cases)

	5 Powers of the θ-process transition matrix obtained by iteration
	5.1 The case θin(-1,1) \{0}
	5.2 The case θ=0
	5.3 The case θ=1
	5.4 The case θ=-1 (Greenwood model)
	5.5 Resolvent of the θ-linear-fractional processes

	6 One illustrative example
	Acknowledgements
	References




