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I 3.8.1 The Green function G(x,X,) for a
diffusion process

The expected time the process is in (X,X+AX)
before reaching an absorbing barrier is
G(X,Xp)Ax when Ax-=0.

d
Expected time in [c,d]: jG(x,xo)dX
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I Mathematical expressions for G(X,X;)

Help function (to simplify notation): m(x)= mERE
[s()-S@[s®)-S()] v
G(xx)=<2 (b) S(a) (x) a<x<x<b
X, [S(b)=S(x)]|[S(x)- ]m A ey <x<
i S(b)—S(a) (x) a<x,<x<b




Exponential growth
with demographic variance
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Demographic variance

Figure 3.4: The probability of ultimate extinction as function of the de-
mographic variance for different initial population sizes. The diffusion has
infinitesimal mean p(n) = rn with » = 0.015 and constant environmental

and demographic variance, o2 = 0.01.
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I Expected time to extinction, T

For populations with density regulation, let a=1
and b infinity:

j 2m(n)S(n)dn+ 2m( )S(n,)dn
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I Stationary distributions - OU

Adds density regulation (no extinction barrier):

p(X)=a— pX

v(x)=0"
= X[ Xg =% ~N (K-F(Xo —gjeﬂt,a—(l—ezﬂt)j
p p 2p
Stationary distribution (t > 0): f_(x,X,)= f(X)

Here: N(%;_ﬂj
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I Stationary distributions —
theta-logistic model

0
n #
0+0 y(n):rn(l—(Ej) r:(l—ll<‘9)
v(n)=o.n®
(a)nY’
= f(n;¢,K,0)=Cn“"e ’ (K) , a:2—2—1=2—§>0
O-e O-e

Transformation of variable: y :( n jg

a+1)"

%5y

= f(n;a,K,0)= < (a1 0) (Kj e 72\ 920
(04

This Is called the ieneralized iamma dist.




Population size

Figure 3.5: The stationary distribution for the theta-logistic model, the gen-
eralized gamma distribution, for different values of #. The other parameters
are ¥ =100, 02 = 0.01, and r; = 0.1.
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