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The problem: observed sets are only a subset
of trips, not always random
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How to predict in unfished areas and downweight clusters of
high catches

Naive mean (assume mean of unfished=mean of
fished)

Imputation

- use last value (Walters Folly and Fantasy 2006)

- use mean of adjacent cells (Carruthers et al 2011)
- use model to input Campbe f




Experimental desigh and methods

LLsim (Goodyear 2013)
3 populations
3 subsets of each population
Full data
10% random sample of trips
10% biased sample
Apply standardization approaches
Blind study design, analyst did
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Dataset creation- mimics US longline fleet
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3 methods (no model selection applied)
g(n) = year + season + area + hook + bait + light + hbf + year * area

1. Status quo delta GLM in R
- with/wo year*area interactions as
random or fixed effects
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Key distinction is how random effects are treated in predictions

1. Status quo delta GLM
predict on grid of only fixed effects (e.g. SAS LSmeans),
average over spatial areas
Random year*area interactions drop out

2. Campbell
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R2=0.95 MAE=11.54

Metrics for evaluation

015 020 025

ons 040

’b dicted and
R< between predicted an e B Y-t
1985 1550 1995 2000 2005 2010 2015 200000 400000  S00000 200000 1000000 1200000

t ru e Pop.5 Campbell R2=0.97 MAE= 11.35 CV:D[]_DE

Cambell

Mean absolute error (both
normalized to a mean of
one)

5 0e+0B

ses  1ss0 1995 2000 2005 2010 2015 00000 400000 600000 800000 1000000 1200000
Pop.5 VAST R2=0.95 MAE=9.26 CV=01

w | frue
™o est =2
" nom VAST é'
= &l
[}
=
1y = 4
- L
= o
- =
=
[}
1 -
[}
=
o | =
D T T T T T T T Ln T T T T T T
1985 159590 1995 2000 2005 2010 2015 200000 400000  SO0QO00 300000 1000000 1200000

10



Results on full dataset

Population 4
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Sample quantiles

Sample quantiles

QQ Diagnostics on full dataset
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Full dataset, with weighting and interactions

Population 1 Population 4
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Results (R? mean, min and max)

Slight decline with
10% random

Greater decline,
higher variability with
10% bias

bias10%



H saQ ["] campFixedint [ ] campwt

Results, Mean
Bl SQintRand SQFixedint [ ] campFixedintwt

absolute error

Fixed interactions
performed poorly

Campbell weighted
with fitting also
performed poorly
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Why: dodgy estimates of year*area
Interactions (not explicitly put in Llsim)
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Why: Low
sample

coverage of U
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Teaser: interpreting with spatial trends
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~ Pop 1, range shift
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Pop 5 expansion
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Conclusions

* Take simulation results with grain of salt

* All 3 methods generally work well on reduced and biased datasets, appear
robust to weak range shifts- further testing needed

* Real loss in performance was with spatial weights
e (Not methodological per se but due to nature of spatial areas)

 And with fixed interactions- again due to areas and poor estimation
° E 3
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Augmenting fishery data: adding additional samples

add 20 samples to
Random minimize the kriging
spatial field, _ ¥ variance
maps kriging
variance,




