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Fig 2.2
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3.2 Mean and variance for discrete
processes
 No density dependence

 Density regulation
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Fig 3.1
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3.3 Diffusion – infinitesimal mean and 
variance
 For constant and           we have for 

all t:

 Diffusion = this hold for 
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Diffusion process - definition
 Inifinitesimal mean:

 Infinitesimal variance:

 and some boundary conditions (e.g. absorbing
barrier at extinction). 
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Diffusion process
Ito approach:

Choose the expectation and variance functions of
the discrete process as infinitesimal mean and 
vaiance. 

Diffusion approximation for    ?

These tow diffusions not quite equal!
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Fig 3.2
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3.5 Transformations
If    is a diffusion process, then also is a 
diffusion for any function that is twice
differentiable. 

Infinitesimal mean for            :

Infinitesimal variance: 
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Brownian motion and OU-process
 Brownian motion: Diffusion process with

constant infinitesimal mean and variance. 
 Ornstein-Uhlenbeck: 
 Infinitesimal mean linear expression
 Infinitesimal variance constant (ignore ) 2

dσ
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Fig 3.3
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3.8.1 The Green function G(x,x0) for a 
diffusion process
The expected time the process is in (x,x+Δx) 
before reaching an absorbing barrier is 
G(x,x0)Δx when Δx->0. 

Expected time in [c,d]: ( )0,
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c

G x x dx∫
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Mathematical expressions for G(x,x0)

and 

Help function (to simplify notation):

( ) ( )
( )

exp 2
x z

s x dz
z

µ
ν

 
= − 

 
∫ ( ) ( )

x

S x s z dz= ∫

( ) ( ) ( )
1 ,m x

x s xν
=

( )

( ) ( ) ( ) ( )
( ) ( ) ( )

( ) ( ) ( ) ( )
( ) ( ) ( )

0
0

0
0

0

2
,

2

S x S a S b S x
m x a x x b

S b S a
G x x

S b S x S x S a
m x a x x b

S b S a

 − −       ≤ ≤ ≤
−= 

− −        ≤ ≤ ≤ −



www.nina.no

Cooperation and 

expertise for a  

sustainable future
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