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Weigh and Measure
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Subsample to get ages
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Numbers or proportions

Numers-at-age

Proportions-at-age +

Nurmber Total numbers/weight
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Observational models

Multivariate log-normal

e |ogistic normal (with log-normal total weight)

e Dirichlet (with log-normal total weight)

e (Also implemented 10 other)
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Closest to the truth

~AIC=2-1(8)+2 -k

— True log-likelihood, log(f) — f.(log(f) —log(g))
— Model log-likelihood, log(g) Kullback-Liebler divergence
8 DTU Aqua - Christoffer Moesgaard Albertsen, Choosing the Observational Likelihood in State-Space Stock Assessment Models 2015-09-21

Anders Nielsen & Uffe H. Thygesen
\




-
-
-
o

©
-
o
-)
1=
®)
O
9
s | @
. _—
- Q0
>
O o
< -
S | =
=
o0
-)
o
QX
o0
-)
o
-)
o0

1

9 DTU Aqua - Christoffer Moesgaard Albertsen,
Anders Nielsen & Uffe H. Thygesen

\

Additive Logisitc Normal
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Fishing mortality

..CE - Additive Logisitc Normal + log-Normal Weight

== Dirichlet + log-Normal Weight

= Multivariate log-Normal
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Fishing mortality

..CE - Additive Logisitc Normal + log-Normal Weight
== Dirichlet + log-Normal Weight
= Multivariate log-Normal
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Fishing mortality

—_ - Additive Logisitc Normal + log-Normal Weight
=== Dirichlet + log-Normal Weight /\
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Fishing mortality
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Haddock Advice 2012

- Additive Logisitc Normal + log-Normal Weight

oV == Dirichlet + log-Normal Weight
i = Multivariate log-Normal
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Haddock Advice 2012

e |0g-Normal
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Haddock Advice 2012
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Haddock Advice 2012
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Simulation study

O
o _
O
Ignore process - Proportion variance
Small < > Large
O
- _ _ D —
e Simulate numbers-at-age 3 Better
N
with varying covariance S -
Q
O
e Subsample to get estimated proportions T oo :
c ¥ =
0 .
: : : < O
with varying sample size o 5
N 2
| [
e Estimate models 3
o — >
V
Worse
O
o —
o | | | | \
6 4 -2 0 2 4
log10(V[p]/CV[T])
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Simulation study
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Conclusion

e There is no reason to believe we know the most suitable observational likelihood a priori

We provide a way to limit the number of candidate models

e Both numbers- and proportions-at-age can be suitable

e The choice will depend on where the variability in data lies

e Easily extends to any observational likelihood (or combination)
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