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Combining data sets raises issues

Weight given to ea
h

Do they all indi
ate the same model?

.

.

.
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Several data sets means several likelihood 
omponents

In ADAPT

minN
0,y ,Na,0,qa

∑
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way (ln(Iay )− ln(qaNay ))
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w.r.t.Na+1,y+1
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(
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the weighting fa
tors way need to be spe
i�ed, sin
e age groups are like

data sets.

Complex data means means the 
omponents are not even of same form!
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Length distributions

Multinomial?

Test assumptions using samples of survey stations, pi
king n �sh from

ea
h.

Varian
e should be from binomial.

Covarian
e from multinomial.

Con
lusion: Assumption fails very badly.
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E�e
t of wrong varian
e assumptions

Linear model theory: Minor issue, just a�e
ts varian
e estimates, param-

eter estimates are still unbiassed.

But: If the base model is wrong for a small part of the data, may 
reate

havo
!

Example: Wrong weights in ADAPT

Weights on juveniles seem important - 
an drive entire assessment.
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Likelihoods - Estimation pro
edure

Gadget is a statisti
al estimation model.

Internal dynami
s are 
omplex so determin-

isti
 forward proje
tions are used.

Maximum likelihood estimation is used.

Figure: Length distributions are


ount data and are often assumed

to 
ome from a multinomial

distribution, possibly with

overdispersion.

Estimation: (Negative log) likelihood fun
tions

Gaussian, weighted

Multinomial

minθ∈R

n

∑

k

wk lk(θ)

Note: Given θ, 
an simulate. Now sear
h for esti-

mate giving best �t to weighted likelihood fun
tion.

Figure: Data on mean length at age

are usually assumed to 
ome from a

Gaussian distribution.
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Simple example of 
omplexity problem

Take a simple problem

Yij ∼ n(αi + βixij , σ
2

i ), j = 1, . . . , ni i = 1, 2,

but suppose we don't know the slopes are di�erent, so �t

Yij ∼ n(αi + βxij , σ
2

i ), j = 1, . . . , ni i = 1, 2,
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Simple example of 
omplex problem

MLE is not always the ideal thing...
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