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Opening 
1. The Chair of the Operating Model Specification and Software Upgrade Workshop 

(OM Coding WS), Dr. Ana Parma, opened the meeting and welcomed participants 
(Attachment 1). 

2. The draft agenda was discussed and amended, and the adopted agenda is shown in 
Attachment 2. 

3. The list of documents for the meeting is shown in Attachment 3. 

Agenda Item 1. Introduction 
4. The consultant for the OM coding project, Dr. Darcy Webber, reviewed the goals of 

the project and presented a brief progress report. The introduction, as well as the 
different agenda items were covered using five presentations which are included as 
attachments 4 to 8. 

Agenda Item 2. Overview of model code 
5. Dr. Webber presented an overview of the model code structure (see Attachment 5) 

including the series of R functions and the C++ code that evaluates the objective 
function. In the latter, he explicitly retained ADMB code alongside the new TMB 
code and this helped show the differences between the two languages. He guided 
participants through the steps involved in connecting to the SBT Github repositories 
where the new software is hosted.  

6. At present, the sbt package is hosted in Dr. Webber private Github repository 
because the assessment input data files are confidential, meaning that the repository 
cannot be made public, but maintaining a private institutional Github repository that 
uses Github actions (for building the website and running model checks) is costly. 
Alternatively, the input data could be stored separately (in the CCSBT private site) 
and the package could be made public. 

7. Participants installed the new sbt R package developed under the project as well as 
an sbt_models suite of helper functions for running examples, plotting, and 
analysis of model outputs. All participants were able to download, build, and execute 
a stock assessment using the new sbt package and generate plots using 
sbt_models. 

8. In general, the new TMB version of the assessment (i.e., sbt) code matched the 
current ADMB version code except for obvious differences in syntax between the 
programming languages. Certain computations related to fixed data and functions 
were also moved outside the main C++ code into simpler R scripts for improved 
efficiency and transparency. This included preprocessing of the data (i.e., as done in 



 

the PRELIMNARY_CALCS section of the ADMB code) and streamlining all the 
data into simple ASCII files. 

9. Dr. Webber presented comparisons between the ADMB and TMB implementations of 
the sbt assessment model when each was provided the same input parameters and 
data. Model predictions agreed to within acceptable levels of machine precision (e.g., 
1.e-8) for all outputs demonstrating that the population dynamics, likelihoods, and 
inferred quantities were nearly exactly replicated in the new TMB software. 

Agenda Item 3. Running models 
10. Following the instructions provided in Attachment 6, participants installed all the 

current software and were able to build the package (“sbt”) and run the current 
version of the model and data using scripts provided in “sbt_models”. This meant that 
all the software worked seamlessly on Linux, MacOs, and Windows operating 
systems. 

11. Dr. Webber showed that the new model matched the existing model precisely. He 
demonstrated a variety of features that simplified the data input and plotting and 
diagnostic outputs. 

12. He first ran a single operating model (OM) grid cell to demonstrate the workflow 
used to generate an assessment result from raw data input (i.e., in .csv format), 
converting to formats required by the sbt model, compiling the TMB code, 
executing an assessment model fit, and plotting the resulting estimates. 

13. Code examples were also provided to complete the above steps for the entire OM grid 
(Attachment 6). This includes creating a grid, extracting outputs, plotting 
inputs/outputs, and comparisons with the ADMB model. 

Agenda Item 4. Bayesian inference 
14. The new sbt package has substantially greater power to assess uncertainty in the 

stock assessment via Bayesian methods. Dr. Webber presented an example Bayesian 
implementation via the R tmbstan package applied to a single OM grid cell as well 
as another example involving four OM grid cells (see Attachment 7). 

15. This includes extracting and plotting MCMC outputs, MCMC diagnostics, reduced 
grid structure for MCMC runs, comparison of OM uncertainty obtained via MCMC 
(including within-cell uncertainty) vs standard grid, and model comparison using the 
leave-one-out information criterion. 

16. Dr. Webber also demonstrated how sbt implements the leave-one-out information 
criterion (LOO IC) for assessing the relative credibility and possibly future weighting 
of alternative operating models. 

17. Overall, the group was enthusiastic about the potentially large improvements to future 
sbt assessments made possible by the new sbt package and especially how much 
progress was made in such short time. The group looks forward to seeing the next 
phase of the sbt package in the June 2024 OMMP meeting. 

https://github.com/CCSBT-Dev/sbt_models
https://github.com/CCSBT-Dev/sbt_models


 

Agenda Item 5. Next steps 
18. The group discussed modifications (described below) to the assessment modelling 

approach that could improve several aspects including computational efficiency, bias 
reduction, and representation of uncertainty. Some of the proposed changes would be 
developed over the next few years but would not be incorporated into the formal 
stock assessment and operating model conditioning until after the next stock 
assessment to be conducted in 2026. 

19. Fisheries and selectivity—The group discussed alternative methods for incorporating 
LL3 and LL4 fisheries into the assessment model. These fisheries each had short 
periods of substantial catches in the distant past and several years of very small 
catches and low-quality length-composition data more recently. Fitting the length 
composition data for these fisheries requires estimating time-varying selectivity 
involving hundreds of extra parameters in the assessment model even though there is 
little information gained. In addition, these fisheries are not carried into the projection 
code and so there is no need to estimate a selectivity for them. The proposal for future 
model changes involved (i) converting the length compositions to age composition 
via cohort slicing; (ii) subtracting the calculated catches-at-age from the SBT 
abundance-at-age in each year; and (iii) removing the length compositions from the 
model likelihood (fitting procedure). This approach would adequately account for 
these fisheries’ removals while simplifying the model parameter estimation without 
loss of information about SBT abundance. 

20. Time-varying selectivity for remaining fisheries–the group discussed a new Gaussian 
Markov Random Field (GMRF) approach to modelling time-varying selectivity for 
LL1, LL2, Indonesian, and Australian fisheries. The GMRF approach would provide 
a more formal statistical implementation of the current piece-wise time-varying 
approach to fishery selectivity. 

21. Length-/age-composition likelihoods–the group discussed alternative likelihood 
formulations for composition data including the Dirichlet-multinomial to provide a 
more objective self-weighting approach to fitting this data. 

22. Australia presented paper OM Coding WS/2311/04, which described a possible 
length-/age-structured approach to the next generation SBT assessment. As noted 
above, such changes would be developed over several years and would not be 
implemented in the next stock assessment cycle but could be available for the 
following one. Even though a length-/age-based model would require adding a new 
length dimension to the model, several computational processes within the model 
would become more efficient, simpler, and probably more accurate since some 
processes in the population and fishery dynamics are length-based. For example, 
juvenile mortality, selectivity, reproductive output, and recapture of tagged 
individuals are influenced by individual body length, but the current approach treats 
these mainly as age-based or as functions of an overall mean length. 

23. A joint length-/age-structured approach would improve the representation of parent 
ages in the CKMR POP and HSP likelihoods. In particular, the current model 
assumes that the age of a parent is known exactly based on its length even though an 



 

SBT of a given length could be one of many possible ages. A length dimension would 
accommodate this uncertainty as well as possibly reduce associated bias. 

24. For future structural model changes that track length and age more completely, it will 
be important to evaluate details on things like the number and size of length bins for 
both computation and population-level applicability. 

25. The group noted that a good practice to do a release as each assessment is completed 
and adopt semantic version numbering system (e.g., https://semver.org). This should 
also be used to lock the model and data for that assessment so it can be recovered in 
the future. This may also include saving the computer environment that was used at 
the time (e.g., using Dockers). 

26. For future model configurations, the group discussed how the CPUE predictions from 
the model should be treated based on length compositions that are weighted by 
density rather than catch (as presently done). Furthermore, the size composition data 
for the LL1 fleet includes size composition data corresponding to the catch from other 
members (e.g., Korea, New Zealand, and Australia) which should be excluded for 
CPUE predictions. This is because the CPUE data are based solely on the Japanese 
fleet at present. 

27. A number of issues encountered during the model recoding were considered by the 
workshop and either resolved or assigned to participants for implementation of 
needed code changes. The group discussed next steps and timeline proposals. 

Ideally the following changes would be implemented before the June 2024 meeting so that they 
can be evaluated by the OMMP working group: 

a)  Lump the LL3 and LL4 fisheries and cohort slice and treat as removals 
b)  Specify the LL1, LL2, Australian and, Indonesian selectivity using GMRF 
c)  Review this years sensitivities and robustness tests and make sure all the code to do 

these is available 
d)  Can filter out some of the POPs in get_data that result in likelihood values that are not 

used in the estimation 
e)  Name the grid runs in run_grid 
f)  Implement grid sampling in the R code 
g)  Re-code tag likelihoods to remove the H* parameters (harvest rate for mixing periods) 

and add the output for the PSIS-LOO diagnostic 
h)  Implement the Dirichlet-multinomial likelihood for composition data 
i)  Code prior distributions in short-hand (following R format; e.g., dnorm()) 
j)  Incorporate the age-uncertainty for the adult part of the POP calculations (the possible 

ages given length)  
k)  Update website to improve documentation (e.g., add vignette on “how to run the 

grid”). 
l)  Evaluate if other “Stan” R packages (e.g., adnuts) can be used to help evaluate model 

runs. 

Other tasks that could be completed at the June 2024 meeting include: 

m)  Review harvest rate function and determine if a penalty is required to keep it below 
0.9 (currently there is no penalty in the sbt model) 

n)  Categorize what we want to add to REPORT and ADREPORT in the TMB code 

https://semver.org/


 

o)  Implement “one-step ahead residuals” diagnostics for judging fits to composition data 
p)  Evaluate how the grid should be modified in light of new MCMC capabilities 

Tasks that could be done after the June 2024 meeting include: 

q)  Projection model developments: two options were discussed, an interim option that 
requires the TMB code to output the same variables that the ADMB conditioning code 
passes to the projection code, so that the old projection code can be run (with inputs in 
the same format) or a final option where projections are implemented within the 
“simulate” blocks of the TMB code. 

r)  Add in the supplemental optimization code to compute MSY quantities by year using 
year-specific parameters and catch allocations between fleets.  

 

Work plan 
28. In addition to the June 2024 meeting, the group discussed online workshops noting 

that two 2-hour online meetings each year are part of the project. The group noted 
that one webinar to be conducted during December this year would provide the 
opportunity for OMMP members that did not attend to workshop to review this report 
and provide feedback on direction and project status. A second meeting would be 
prior to the June meeting and may be more technical in nature. 
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