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Case study: Fisheries

Biologial systems are typially nonlinear

Growth

Mortality

.

.

.

so the models should be nonlinear
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A relatively simple problem, ADAPT

The ADAPT assessment model

minN
0,y ,Na,0,qa

∑

ay

way (ln(Iay )− ln(qaNay ))
2

w.r.t.Na+1,y+1

=
(

Nay e
−M/2

− Cay

)

e−M/2

where M is �xed and the athes, Cay are given as numbers by age and

year.

But the weighting fators way need to be spei�ed.
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Gadget biologial omponents

Core: Parametri forward simulation model

Consumption: Suitability funtions

Mortality: Due to predation or other natural or �shing

Growth: Can depend on onsumption. Several growth update implementations

Migration: Through migration matries

Maturation: Move from immature to mature stok omponent

Spawning: Lose weight and generate yearlass

Symmetri: All speies implemented in same way - �eet is also a predator
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Data are typially not Gaussian

Length distributions

Survey indies

.

.

.

Data from a normal distribution are atually very rare in �shery siene.

Obvious modi�ations to assumptions suh as the multinomial typially

does not improve anything.
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Nonlinearity is not an issue per se

Use nonlinear minimisation algorithms for estimation

Can handle a lot of unknown parameters

Can in priniple estimate varianes using Hessian matries or

bootstrap
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Consider eah data set

Look at single data sets and try to estimate true varianes in eah

Compare point estimates from eah data set

Try to test formally whether results di�er
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Diagnostis for likelihood funtions

Most likelihood funtions an be veri�ed, e.g. using Kolmogorov-Smirnov

tests.

One should not be happy with a model whih is rejeted!
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Likelihoods - Assumption

Take 50 �sh from eah station - ompare

with binomial

Most assumptions fail - take multinomial
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Parsimony and �exibility

If data soures indiate di�erent outomes then the model is wrong!

Data are just data - they are not wrong.

Example: Cathability may vary in time and �eets may inrease their

athability.

Need to add parameters until model is appropriately �exible. Notably add

time series parameters...
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