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The numbers of immigrants (Y},),>1 are assumed to be iid r.v.’s
with probability generating function (pgf) h(s). The Y,, are supposed
to be the numbers of individuals entering the population at times 7,,. A
further integer-valued random variable Y} gives the number of ancestors
of the considered population. It is assumed that o, (Y},),>1, Yo and
all Z;; are mutually independent.

N(t) = sup{n : o, <t}
the number of renewal events in the sequence o,,,n = 1,2,... during
the time interval [0, £].
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Xt)E SN zit-a), t>0,
1=0
and .
Zi(t) =) Zy(t), t=0
1=0

is a BHPIO with Y; ancestors.
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A Bellman-Harris process with immigration at zero and immigration
of renewal type (BHPIOR) X (¢) can be defined as follows

N(t)
X)L SN Zit - o), t=0,
i=0
and .
Zi(t) =Y Zy(t), t=0
i=0

is a BHPIO with Y; ancestors.
Its discrete time variant, where the Z; are GWPIO and o, forms a

discrete renewal process, is called a Galton-Watson process with immi-
gration at zero and immigration of renewal type (GWPIOR).
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- the p.g.f. of E(t) under P; and

A() @ E*Z(t) and As(t) € B Z(1)2.

Symposium: Branching in Biology,

Gothenburg, 22-26 May, 2005 Alsmeyer and Bojkova

Introduction

History and related. . .
Model description
Sample Path of BHIO

Sample Path of BHIOR

Results

References

Home Page
Title Page
44 144
| »
Page 11 of 22
Go Back
Full Screen
Close
Quit


http://www.fmi.uni-sofia.bg

Ty ™ inf{n > 1: Z(n) = 0}

(Z(®))i20 Z (ZO)In>e)izo

is an ordinary BHP with lifetime distribution G' (or GWP with G =
d1), offspring distribution (p;);>0 and extinction time 73, which has
finite mean under every P;.

~

o(s, t) Y B, 20

- the p.g.f. of E(t) under P; and

A() @ E*Z(t) and As(t) € B Z(1)2.

. de
When moving to the process (X (t)):>0 we put Z(t) = Zy(t) for
t > 0 and retain the previous notation.
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7. Results

Proposition 7.1.

Let (Z(t)):>0 be a subcritical BHPIO with arbitrary ancestor distri-
bution, ¢’(1) < oo, and mg < co. Suppose also mp < oo, and that
the convolution GG x D is nonarithmetic.

Then Z(t) < Z(00), t — o0, for an integer-valued random variable
Z(00) satisfying

P(Z(co) =)= { 7 "
(Blo0) =) =4 L= pr(2(t) = n)dt, n>1

where 3 o E*Ty + mp is finite. Z(oc0) has p.g.f.
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Let (X(¢)):>0 be a subcritical BHPIOR with arbitrary ancestor dis-
tribution, ¢'(1) < oo, K'(1) < co and mg < ©.

Suppose also mp < oo, mp < 00, and that G x D is nonarithmetic.

Then

X(t) » (WK (Dme

t
t (1 —m)mgB’ B
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Theorem 7.3.

Let (X (¢))r>0 be a subcritical BHPIOR with arbitrary ancestor dis-
tribution, ¢'(1) < oo, f"(1) < oo, h’(1) < oo and mg2 < 0.

Suppose also mp < oo, mpa < 00, and that at least one of G or
D is spread out.

Then

X(¢) = (N() + 1)R'(1)A(c0) N
Y5 9, N(0, mpZ(c0)?)
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Theorem 7.3.

Let (X (¢))r>0 be a subcritical BHPIOR with arbitrary ancestor dis-
tribution, ¢'(1) < oo, f"(1) < oo, h’(1) < oo and mg2 < 0.

Suppose also mp < oo, mpa < 00, and that at least one of G or
D is spread out.

Then

X(¢) = (N() + 1)R'(1)A(c0) N
Y5 9, N(0, mpZ(c0)?)

where

Z(00) X (K(1) — (1)2)A(00)? + I (1)(As(00) — A(c0)?)
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Theorem 7.3.

Let (X (¢))r>0 be a subcritical BHPIOR with arbitrary ancestor dis-
tribution, ¢'(1) < oo, f"(1) < oo, h’(1) < oo and mg2 < 0.

Suppose also mp < oo, mpa < 00, and that at least one of G or
D is spread out.

Then

X(¢) = (N() + 1)R'(1)A(c0) N
Y5 9, N(0, mpZ(c0)?)

where

Z(00) X (K(1) — (1)2)A(00)? + I (1)(As(00) — A(c0)?)

denotes the variance of Z*(c0), the limiting variable of Z;(t).
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Proposition 7.4.

Let (Z(k))r>0 be a subcritical GWPIO with arbitrary ancestor distri-
bution, ¢’(1) < co. Suppose also mp < oo, and that the convolution
G x D = 6, x D is 1-arithmetic.

Then Z(k) < Z(00), t — o0, for an integer-valued random variable
Z(00) satisfying

, n=2~0
Do P (Z(k)=n), n=>1
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Proposition 7.4.

Let (Z(k))r>0 be a subcritical GWPIO with arbitrary ancestor distri-
bution, ¢’(1) < co. Suppose also mp < oo, and that the convolution
G x D = 6, x D is 1-arithmetic.

Then Z(k) < Z(00), t — o0, for an integer-valued random variable
Z(00) satisfying

7, TL:O
> kso P (Z(k) =n), n=>1

Symposium: Branching in Biology,

Gothenburg, 22-26 May, 2005 Alsmeyer and Bojkova

Introduction

History and related. . .
Model description
Sample Path of BHIO
Sample Path of BHIOR

Notations

References

Home Page
Title Page
44 144
| »
Page 16 of 22
Go Back
Full Screen
Close
Quit


http://www.fmi.uni-sofia.bg

Proposition 7.4.

Let (Z(k))r>0 be a subcritical GWPIO with arbitrary ancestor distri-
bution, ¢’(1) < co. Suppose also mp < oo, and that the convolution
G x D = 6, x D is 1-arithmetic.

Then Z(k) < Z(00), t — o0, for an integer-valued random variable
Z(00) satisfying

P(Z(00) = n) = 4 _ n="0
B %Z@OP*(Z(]@) =n), n>1

where 6 = E*T1 + mp. Z(o0) has p.g.f.

®(s,00) = T2 + %Z@(@(s, K)) — 9(2(0, k)

k>0
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Moreover,

lim E;Z(k) = lim A(k) = A(oc0), j >0

k—o0 k—00

If (1) and mp are finite, then also

lim E;Z%(k) = lim Ay (k) = Ay(00)

k—oo

0 L0
G—m)f  BO—md) 1-m

Ag(00) = +4"(1)).
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Let (X (k))x>0 be a subcritical GWPIOR with arbitrary ancestor dis-
tribution, ¢'(1) < oo, f"(1) < oo, A"(1) < oc.

Suppose also mp < 0o, mps < 00, and that G * D is 1-arithmetic.
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X(t) = (N(@) + DR (1)A(o0) 4 (o2
Y — N(0,mp=(00))
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