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Some time-series
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1.3 Lognormal distribution

Multiplicative effects common in biological
processes -> lognormal distribution important

Central limit theorem:

approx. normally disributed

->                 also approx. normal

->                approx. lognormal
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Lognormal distribution
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Stochastic growth rate
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Prediction
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Prediction interval

prediction interval for 

 
11, /2 1, /2 1

nn nP t T t  
     

 1 
n mX 

2

1, /2
ˆ ˆ /n n sX ms t m m n   



www.nina.no

Figure 1.3
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1.6 Demographic stochasticity

 Assume environment (Z) constant – just look
at differencens between individuals, and

 populations with only adult individuals with
the same stochastic properties

 N individuals (females) then contribute with
w1, w2,…, wN to next year, where

 w = #offspring +I , 

 w = individual fitness

 Demographic variance
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Conditionality

1.

2.

3.
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Birth and death processes

 W=I+B, I and B independent?
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Quick repetition

 Z constant -> only demographic stochasticity

 Multiplicative model, large pop., Z stochastic
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1.7 Demographic and environmental
stochasticity together

If Z fluctuates between years -> individual
contributions no longer independent

-> 

where

and
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Fig 1.5
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Fig 1.6
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Cooperation and 

expertise for a  

sustainable future
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