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Galton—Watson process

X0:17

Xn
Xopr = A",
i=1

where {A{"} independent, identically distributed.
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Random environment

Xo =1,
Xn

Xour =SS, n0
i—1

where conditioned on the environment £ = o (&, &1, . . .), the

variables {A") : n € N,/ > 1} are independent, and for n fixed,

(A).-q are iid v,
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Random environment - immigration

Xn

Xor1 =Y A" 4 Byy, n>0,
i=1
where conditioned on the environment £ = o(&, &1, - - .),
{A,(.”), B, : neN,i> 1} are independent, and for n fixed,
(A1 are iid vg,, and By ~ vg..
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Random environment - more formally

A the set of probability measures on N = {0,1, ...}, and
consider the Borel-o-algebra on it induced by the total variation
distance. Let ¢, &, &1, . .. be an iid sequence in A2, the
components &, = (vg,, v¢,) represent the offspring and
immigration distribution in the consecutive generations.
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Stationary distribution

Xo =0,
Xn ]
Xny1 = ZA/('n+ : +Bny1 =1 0pp10Xn+ Bpyy, n>0,
i=1

IS}

o0
X 2000010...0(9;_105,',
i=0

Question: P(Xs > x) ~ ??
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Tail of the stationary distribution |

Theorem (Basrak & K 2022)
E(m(&)~) =1, forsome k > 0, and E(A") < oo, E(B") < o0,
then P(Xs > Xx) ~ x™".
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Tail of the stationary distribution Il

Theorem (K 2024)
Assume that E(m(£)'V%) < 1, E(AUVAT9) < 0o, E(B%) < oo,
for some 6 > 0. Let ¢ be a slowly varying function. Then

P(B>x)~%, as x — oo,
if and only if
£(x) 1

PO =20 = S T ey

as X — oo.
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Bolyai+ vallalasok - témavezetés

» P. Kevei, K. Kubatovics: Branching processes in nearly
degenerate varying environment. Journal of Applied
Probability, 2024.

» folytatds: funkcionalis hatareloszlas-tételek (konferencia,
szeminariumi eléadas)

» P. Kevei, M. Szalai: Branching model with state dependent
offspring distribution for Chlamydia spread. Mathematical
Modelling of Natural Phenomena, 2024.

> folytatds: antibiotikum jelenlét, PhD vedés
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Bolyai+ vallalasok

» konferenciaeléadasok (2023. oktéber - Dubrovnik -
Regular Variation, 2024. aprilis Badajoz - Workshop on
Branching Processes)

» Poisson-folyamatok Vigh Viktorral k6zésen - PhD kurzus
és MSc speckoll

» 2 PhD hallgaté (Kubatovics Kata, Szalai Maté), 1
szakdolgozat (Széphegyi Gergd, Mat BSc)

> eldadas helyi UNKP rendezvényen
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