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Tier 4 Model for PIBKC Status Determination

* Bysy = average MMB-at-mating

 status ratio = current MMB-at-mating/Bysy
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Survey Trends
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Issues

* Design-based time series of survey MMB has large CVs

* Issues with VAST estimates given limited spatial size and island
effects?

* Current approach: apply state-space random walk model to design-
based estimates of MMB to capture time series trend with smaller
CV’s

* “bespoke” ADMB code
* Proposed modification: use rema” R package to fit same model
* developed for groundfish Tier 5 assessments

e uses TMB rather than ADMB

* larger user community for future development

“https.//github.com/JaneSullivan-NOAA/rema g
https.//afscassessments.github.io/rema/ @ ”S%)E%EAS
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State-Space Random Walk Model

Observation model
ln(MMBsy) =< In(MMB,) >, 1y, where My ~ N(O,agy

Process model for unobserved state ()

p(< In(MMB,) >y | <In(MMB,) >y—1) ~ N (0, ¢?) (random walk)

Joint likelihood

<In(MMB,) >, — < In(MMB,) >, ) 2] oy (ln(MMBsy )— < In(MMB,) >y)2
Yy

A= In(2mr 79
zy:[ 2 ¢)+( 5

Parameters

A , where qu = 6:1:p(2 . )\) : fixed parameter characterizing scale of process error ‘

a
Sy

< In(MMB,) >, : random effects representing the state
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Comparison between ADMB and rema

model objective function max gradient estimate std err
ADMB 28.3803 4.5486e-08 0.4332 0.0779
**rema** 28.3492 7.2188e-15 0.4331 0.0779
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Discussion

 Differences between ADMB and rema results are negligible

* rema package is standard model framework adopted for groundfish Tier 5 stock
 TMB has better performance than ADMB for random effects models
 larger user community
* support for future development (diagnostics, etc.)

 Recommendation: adopt rema package in favor of ADMB code for PIBKC assessment
* proposed is NOT a change in model structure
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