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ACRONYMS

AR
ASPIC
Bumsy

Cl
CPUE
Ccv
DevTools
EC

FMSY
GitHub
HCR
JABBA

JABBA Manager

JAGS
MASE
MCMC

AutoRegressive model

A Stock-Production Model Incorporating Covariates
Total biomass or Spawning Stock Biomass at MSY
Confidence Interval

Catch Per Unit Effort

Coefficient of Variation

R package for web-developer tool

Equilibrium Condition

Fishing mortality at MSY

Git (file management tool) + Hub(center) (Internet hosting service)
Harvest Control Rule

Just Another Bayesian Biomass Assessment

Menu-driven software for JABBA
Just Another Gibbs Sampler
Mean Absolute Scaled Error

Markov Chain Monte Carlo methods

MSY
OBS
PM
POR
PPC
PPMR
PPVR
psi

R
Reshape2
RMSE
Sigma?2
SpiCT
SWO

TAC
T8
TBMSY

Maximum Sustainable Yield

Observed or Observation

Production Model

Portugal

Posterior Predictive Check

Prior to Posterior Median Ratio

Prior to Posterior Variance Ratio

Depletion rate (B1/K)

Open-source & free programming language for statistical analyses & others
R package to transform data between wide and long formats.
Root Mean Square Error

Process variance

Stochastic surplus production model in continuous time

Swordfish

Total Allowable Catch
Total Biomass
Total Biomass at MSY



SOFTWARE COPYRIGHT AND TERMS OF USE
[MENU] MENU-DRIVEN STOCK ASSESSMENT SOFTWARE DEVELOPMENT TEAM

* We are happy for everyone to use this software for their important
work in fisheries managements.

* As we have many users, we have basic rules for users to utilize our
software in a harmonious and trustworthy way.

* Thus, we maintain the current SOFTWARE COPYRIGHT & TERMS OF USE.
See page 5~8 at https://www.esl.co.jp/products/menu/menu.pdf

* Please kindly follow rules.
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1. Introduction
1.1 Backgrounds & JABBA Outline

This menu-driven stock assessment software (JABBA) is for beginners in stock assessments
and also, for those who cannot manipulate R and need to run JABBA.
Therefore, this manual uses with less mathematical, statistical formulae & notations and no R commands.




Where does JABBA & this software fit into the classification of stock assessments?

=>» Type 3 : Data rich type with catch, CPUE & Priors.

@

Data Information Name Data Reference Point (RP) Models & Application Implementation
type (main data) period (MSY, Fmsy, TBmsy, (examples) (R, code, package)
target & limit RP) (examples)
TYPE Qualitative Parameters No data ERA (Ecosystem Risk v R
1 Assessment) v Package
PSA (Productivity
Susceptibility Analysis)
TYPE | Quantitative Real data Data Poor Shorter Some available Length based models v R
2 Parameter (length) (<afew | only for short period (ELEFAN, FiSAT, Y/R, S/R, v’ Package
valuses years) (snap shot SA) LBSPR, Thompson & Bell) (FAO & others)
FE:;c:f:sian Data Poor Longer Some avilable Delpetion rate assumed
approach) (cach) (> 10 (relative & (CMSY & OCOM)
years subject to Depletion rate not assumed
pre- assumptions) (ORCS & SSCOM)
ferable) Robin-hood methods
TYPE Data Rich Available Surplus Production models v" Own codes (SS)
3 (catch; CPUE; Realistic & objective (SPM) (ASPIC, SPiCT &JABBA) | v* R (JABBA)
biological (subject to Age/size structured model v" MENU driven
paramter assumptions) (VPA, ASPM, SCAA, SCAS) (JABBA_Manager)
values; (most important Integrated models

and/or priors)

for management)

(SS, CASAL)

Nishida (2025)




1. Introduction
1.1 Backgrounds & JABBA Outline

* [IMENU] Menu-driven stock assessment software development team,
has been using ASPIC for the Surplus Production Model (SPM) in
its menu-driven stock assessment software.

* However, recently, SPMs have been advanced substantially.

(see Table next slide).



Evolution of SPM (Surplus Production Model) Color legend: Green (Advantage) and Yellow (data)

Features
Error type Time
Evolution Type Author Non- Bavesian Life history Comments
equilibrium ¥ Observation |Observation | Process | Process |Continuous & and Data
.. approach ..
condition error error error error Seasonal Selectivity
(CPUE) (Catch) (Model) (F) pattern
Shaeffer(1954), Original
Original SPM PT(1969) & Fox (not
(1970) recommended)
Annual catch
ASPIC (ver2~5) il & CPUE Outdated
(2004~2013) moaLe
(not
P recommended
ASPIC (ver7) Sl )
(2014~)
SPICT (Stochasti
ICY. (5ta as_'c Quarterly or
surplus production Pedersen &
model in continuous Berg (2017) finer-scale
. $ catch & CPUE|  Space state
ne] (all-in-one SPM)
JABBA (recommended)
. Winker et al Annual catch
(Just Another Bayesian
: (2018) & CPUE
Biomass Assessment)
Annual catch,| Advanced JABBA
Winker et al CPUE & (suitable for
JABBA -Select
(2020) length- moderate data)

(Note) Representative SPMs are listed, while there are many other SPMs (for details, see Cousido-Roch et all, 2022)

composition

(recommended)




1. Introduction
1.1 Backgrounds & JABBA Outline

e Based on the review of the SPM evolution, the best at the
present is state space(model describing population change by
observation & process errors) based on the Bayesian

approach.

* Currently, there are 3 main state space SPM (SPiCT, JABBA &
JABBA-Select) for general use, available via GitHub (internet
hosting service) including many ready-made useful functions

& graphs.



1.

Introduction
1.1 Backgrounds & JABBA Outline

Choice of 3 models depends on the available data

JABBA : Annual catch and CPUE data
JABBA-Select : Annual catch, CPUE data and length-composition data
SPiCT : high-resolution data, such as quarterly (or finer-scale)

catch and CPUE data.



1. Introduction
1.1 Backgrounds & JABBA Outline

* Cousido-Rocha et al (2022) notes that SPiCT includes all important functions (see Table below).

ASPIC SPiCT JABBA
R package connectASPIC spict JABBA
(*) | Type of formulation Continuous-time Continuous-time Discrete-time
C, observation error X v X
I, observation error v v v
B, process error X v v
F, process error X v X
F, seasonal patterns e v X
Projections v v v

Type of time formation (continuous & Discrete-time) are different among models
Only SPiCT can handle continuous time

See the next slide for details.

12



What is type of time formation (Continuous & Discrete-time)?

« A continuous-time model uses differential equations in
time, and consequently can provide values of biomass,
for example, at any point of time through the year.

« A discreet-time model (this includes JABBA) considers
time jumps of one-year (usually), so gives biomass &
other values only at the start of each year.



Why we choose JABBA ?

* We mainly use annual based data thus the data are not finer time
resolution (good for JABBA-Select) nor continuous time data (good for
SPiCT).

* Thus, we selected JABBA.

* In addition, JABBA has many useful ready-made graphs and results
outputs.

We now introduce an outline & features of JABBA.



1. Introduction Outline

1.1 Backgrounds & JABBA Outline JABBA (Winker et al, 2018)

(1) JABBA is an open-source modelling software under the class of
generalized Bayesian State-Space Surplus Production Model,;

(2) JABBA presents a unifying, flexible framework for biomass dynamic
modelling, runs quickly and generates reproducible stock status
estimates and diagnostic tools; and

(3) In recent years, this software has been widely applied in stock

assessments around the world.
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1.

Introduction
1.1 Backgrounds & JABBA Outline

JABBA: General features

* Integrated state-space tool for averaging multiple CPUE

series;

* Fox, Schaefer or Pella Tomlinson production function;

* Advanced automatic fitting of multiple CPUE time series &

associated standard errors;

e Data-weighting through estimation of additional observation
variance for individual or grouped; and

* Inbuilt retrospective & hindcasting run and plotting options.

16



Comparison between ASPIC and JABBA ®

Based on the description on JABBA outlines & features, a summary is made on reasons why JABBA is superior to ASPIC.
This is because we have been using ASPIC for many years, thus, we need a comparison for users to understand.

JABBA ASPIC

(1) Estimation method (Bayesian approach based on likelihood) used by JABBA is theoretically much better, more

Estimation | flexible and superior than the least squares (tractional) method used by ASPIC.

methods
(2) JABBA can estimate parameters much easily & | ASPIC needs a tedious grid (pin point) search (Batch job), which
Parameter | effectively in a short time by the Bayesian | sometimes produces incorrect parameters due to local (false)
estimation | approach with MCMC. minima.
(3) JABBA can accept any CPUE series. After the | ASPIC needs to check CPUE series if it is plausible in advance by
CPUE run, implausible CPUE will be detected. the data QC. Otherwise, it is difficult to get convergence.
(4) Outliers can be found easily after runs by | Need to check outliers before runs. It may be difficult to detect
Outliers | inspecting the residual plots. outliers after run as no effective graphs as in JABBA.
(5) JABBA theory is difficult & complicated. But itis | Theory is not difficult as for JABBA. But implementation by the

Theory easy to implement if the menu-driven software | menu-driven software is not as easy nor effective as for JABBA.

is used.

17



1.

Introduction

1.1 Backgrounds & JABBA Outline JABBA: Features in details

Graphics

e asuite of inbuilt graphics illustrating model fit diagnostics & stock status results.
* Kobe-type biplot plotting functions

Diagnostics

e Residual & MCMC diagnostics

* Model diagnostic tools

Estimation

e Estimating Catch with Error

* Estimating the shape of posterior for a given input prior

e Optional estimation additional observation variance for CPUE time series
e Estimating or fixing the process variance

Projection

e Future projections for alternative catch regimes

* Forecasting for alternative TACs

18



1. Introduction _ _
1.2 JABBA application to the menu driven software 2 features in this software

(1) 2 models (Schaefer + Fox) are used
Pella Tomlinson is not used as Schaefer or Fox normally used as standard.

(2) 2 steps approach to estimate Posterior Probability Distribution Function of r and K

15t step : range model (constant function) =» 2"4 step: log normal model

e 1t step: the constant model will estimate the initial (log normal) Posterior Probability Distribution
Function(*).

« 2nd step: (*) will be used as the prior information for the log normal model (2" step), then the final
Posterior Probability Distribution Function will be estimated.

Note: This 2 steps approach uses the same data twice, both in the likelihood to give the posterior at step (1),
and then again in step (2) when producing the posterior for that. Thus, this approach will provide less
uncertainties and overconfident of parameters. To avoid these problems, we will change to the 1 step
(normal) approach (for r and K) in the next version, which will be the standard Bayesian approach.



15t step 29 step
r, K & g: constant r, K & g: log normal function
psi (depletion): log normal psi (depletion): log normal
sigma?2 (process error) : inverse gamma (4, 0.01) sigma2 (process error) : inverse gamma (4, 0.01)

f \‘ FEMR - 1003 { \I PEMF - 0,625 :
5 FAVR - 0377 i PRYR - 0034 y 7 PPNR - 03Et
":\\‘. ® Prior i i \I"r‘r‘.'ﬁ —ne
: \" o Postsrion A =z}
B )
100 st stonon RN Seles THE e SU =9 150000 250000 | 350000 G4 06 08 10 45 10 15 20 25
¥ K r m
PRHR - 0363 .-"r\ T e o '\ i
;‘v S L I." ‘\\ ."I/_\\‘ .-:{/ PFYR - 040 ."f ".‘ II.' b
¥ 1 4
! , ! z Y [
! Y i b, i b £ '
! , i I ) ,n" \\
/ F ;
4 \__ _/'a \ A \.___ A e
L D408 12 U8 0000000 0000010 COOCOZOLCONODG | COOCON0 0000020 L 04 & 12 15 0.000C0D 0000010 0.000000 0.000010
) pai q.1 0z & psi q1 0
(= = 0y
< i {3 [ a [ Y [ |,l" ;
8 A [ Y 'Y £ {4 8
N | A . [ i
| / i )
I."l 5 i \ ! \\ I \ . ! Y
! E # ! 4 \ | ' 4 }
! i ! ’, K \
\‘ o e S o =
Q000000 0000010 0.0000BD00CD | 0.00001C  0.0000200.000000 0000010 | C.OD00Z0 LR R q”:-,””“’” ey U”“ﬂ” RS s G %5500315
0.3 q.d & ) 3 2
e
| FRR2 = 004G
i (e i FPTE - 052
|'.’“' R -0 i
ik |
I |
I
S 0.000 0010 0.0z20
0000 0G0 Qo038 002 Figmad
sigm,

Note
1) For the constant function, JABBA internally estimates log-transformed values, thus plots are the dorm shape (not flat shape).

2) The initial estimated function is presented in light and the 2"9 estimated posterior function in dark.

(

(2)

(3) PPMR/PPVR is Prior to Posterior Median/Variance Ratio.

(4) If ratios are close to 1, which means that posteriors (estimated values) are close to prior values.
ZU




1.

Introduction

1.1 Backgrounds & JABBA Outline JABBA: Features in details

Graphics

e asuite of inbuilt graphics illustrating model fit diagnostics & stock status results.
* Kobe-type biplot plotting functions

Diagnostics

e Residual & MCMC diagnostics

* Model diagnostic tools

Estimation

e Estimating Catch with Error

* Estimating the shape of posterior for a given input prior

e Optional estimation additional observation variance for CPUE time series
e Estimating or fixing the process variance

Projection

e Future projections for alternative catch regimes

* Forecasting for alternative TACs
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Introduction
1.2 JABBA application to the menu driven software : Base case and sensitivity runs

* This software can implement both base case & sensitivities runs.

* The initial selection of the few most plausible runs are selected using key
diagnostics available in page 3~4 of the Report.

* The best runs is selected by 14 diagnostics (refer to Selection form

available in the 39 menu).



JABBA_Manager

JABBA sub-menu

1 JABBA_Manager(ver1.3.5)(2025)

Base case & sensitivity

Schaefer

Fox

Selection of
the best run

Linkage to Kobe I+11
menu-driven software

o KO

a2

To be completed by 2026.
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. Introduction
1.2 JABBA application to the
menu driven software

Implementing
JABBA_Manager
menu driven software

L

We follow
suggestions
made by
“Good practices for
surplus production
models”

Kokkalis et al.
(2024)

1. Input data & Data preparation

Landings
Discards Catch
, ) ‘ Length
Recreational samples
Scientific | ESB
survey correction

5. Management advice

HCR & Biomass
threshold & limit

Relative states

Account for
uncertainty

Catch advice

Effort

|

\ Standardisation

— Standardisation — Surveyindex —+

Single best
model

Model

average models

Sensitivity
analysis

Candidate /

> Effort
- Catch
Commercial | Uncertainty ‘
CPUE weights
| Abundance
index
Auxiliary L Ll priors
information

State-space
model

A

MCMC

2. Model configuration & Fitting procedO

Maximum
likelihood

Acceptance

Rejection

3. Model performance diagnostics & Model acceptance

7 { Convergence

|

{ Residuals

Prior-posterior

‘ Retrospective

Hindcasting

Jitter

|
|
|
|
|

Estimates &
uncertainty
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1. Introduction
1.2 JABBA (sub-menu) application to the menu driven software

Schematic diagram of JABBA components and their relations

R (basic programming language)+Rtools(interface for R)

GitHub (internet hosting service) ¢ DevTools (web developer tool)

JABBA

JAGS (main engine)

Bayesian statistical analysis

Note: GitHub (Internet hosting service)

JAGS (Just Another Gibbs Sampler) For details, refer to Section 2
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Contents : Section 2 Preparations

2.1 Requirements for PC and Remarks
2.2 Installation
2.2.1 Internet environment
2.1.2 Microsoft .NET framework
2.2.3R
2.2.4 JAGS
2.2.5 DevTools
2.2.6 Reshape?2
2.2.7 JABBA Manager
2.3 Uninstallation
2.4 Schematic diagram of JABBA
2.5 Setting up folders & files
2.6 Input data (catch, CPUE & CV)
2.7 MENU



2. Preparations
2.1 Requirements for PC & Remarks

(1) Requirements for PC
* Screen resolution: 800x700 pixels or higher.

* If the menu & sub-menus do not fit within the screen, set the display setting in
Windows to 100%.

* Operation System: MS window 10 or 11 (OS should be updated).
* NOT applicable for MAC (apple) PC.

* 64bit PC.

* RAM: minimum 2GB.

 Basic software (Word, Excel and Notepad)

To make smooth operations, users need at least 30% of empty space of the hard
disk.



2. Preparations
2.1 Requirements for PC & Remarks

(2) Remarks (1/2) Manual

* This PowerPoint is the manual.
* Users can get the manual from ESL
Software folder (PDF file) (see below).

> PC > Windows(C) > ESLSoftware > JABBA_Manager > sys >
N TEAEZ = KT
2 Bl : B EE

source 2024/10/03 1:08 274 77
; JABBA _interface.R 2024/09/09 10:34 R 271
2024/10/02 11:02 Chrome H
5] none_big 2024/08/13 17:34 PNG 771
8] none_small 2024/08/13 17:10 PNG 771

7 optionR.xml 2024/10/06 1:43 xmlfile
89 Selection form 2024/09/30 9:16 Microsofi

L system.xml 2024/10/03 1:09 xmifile

* Manual is also available
the “call button” located in
the main menu (see below)

[ ™8 JABBA_Manager(ver1.3.6)(2025)

Base case & sensitivity
Schaefer
Fox

Selection of
the best run

& ()

28



2. Preparations
2.1 Requirements for PC & Remarks

(2) Remarks (2/2)

Keep the original files (important)
Don’t use original files. Make copies & use copies as work files like wk1, wk2, etc.

Operation by mouse
This manual explains operations based on “mouse”.
For “touch panel” or “key board”, follow corresponding manipulations.

Save
Save files frequently.



2. Preparations
2.2 Installation

2.2 Installation
2.2.1 Internet environment
2.2.2 Microsoft .NET framework
2.2.3R
2.2.4 JAGS
2.2.5 DevTools
2.2.6 Reshape?2
2.2.7 JABBA Manager



2. Preparations
2.2 Installation
2.2.1 Internet environment

* Use fiber optic internet
* Do not use a proxy internet (proxy server)

=» Sometimes its security system is too strong to install.
=» This was experienced in Sri Lanka



2. Preparations
2.2 Installation
2.2.2 Microsoft .NET framework

* Normally MS .NET framework is pre-installed.
* If not, users will see the warning during the installation (below left).
* Then install the newest version(right).

JABBA_Manager.exe

0 You must install NET Desktop Runtime to run this application

Architecture: x86
App host version: 6023

Would you like to download it now?

Learn about runtime installation
https//aka.ms/dotnet/app-launch-failed

» (AND I LLAN




2. Preparation
2.2 Installation
2.2.3R

If users currently use R-4.4.1, please continue to use.
If users don’t have R-4.4.1, please Install R-4.4.2-win
(83MB, zipped)(187MB: unzipped) from

Download R-4.4.2 for Windows

Users will get the installer (zip file) | ! r442-win |then unzip & install.

What is R?

“R” is an open-source and free programming language that is widely used as a
statistical software, data analysis and graphic tool.

33



2. Preparation
2.2 Installation
2.2.4 JAGS

Install JAGS-4.3.1 (installer : zipped 25MB) & Unzipped (98MB)

Download from

https://sourceforge.net/projects/mcmc-jags/files/

4

SOURCEFORGE

Open Source Software Business Software Resources

JAGS: Just Anothjf==s

Brought to you by:

Summary Files Reviews Support

Download Latest Version
JAGS-4.3.1.exe (26.0 MB) Get Updates
CK*™

&

Users will get
the installer

(& JAGS-4.3.1

Then unzip &
Install.
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2 preparaton What is JAGS?

2.2 Installation

22465 | (Just Another Gibbs Sampler)

Application to execute
Bayesian models by MCMC
(developed by Dr Gibbs)

JAGS is the main engine for JABBA
(MCMC for JABBA)



2. Preparation
2.2 Installation
2.2.5 Devtools (R application)

* Users need to install “devtools” using the R console.

"R R Console

. Opén R console, then execute (type)
install.packages("devtools")
Select “Yes” 2 times from choices (Yes/No/...)
* Enter then users will see the window (right)
* Then Click OK to finish.

(Chrome) DevTools is a set of web developer tools built directly into the Google
Chrome browser.

| Secure CRAN mirrors

Australia (Canberra) [https)
Australia (Melbourne 1) [https]
Australia (Melbourne 2) [https]
Austria [https]

Belgium (Brussels) [https]
Brazil (PR) [https]

Brazil (SP 1) [https]

Brazil (SP 2) [https]
Bulgaria [https]

Canada (MB) [https]
Canada (ON 1) [https]
Canada (ON 2) [https]
Chile (Santiago) [https]
China (Beijing 2) [https]
China (Beijing 3) [https]
China (Hefei) [https]

China (Hong Kong) [https)
China (Guangzhou) [https]
China (Jinan) [https)

China (Lanzhou) [https]
China (Nanjing) [https]
China (Shanghai 2) [https]
China (Shenzhen) [https]
Colombia (Cali) [https]
Costa Rica [https]

Cyprus [https]

Czech Republic [https]
Denmark [https]

East Asia [https]

Ecuador (Cuenca) [https]
France (Lyon 1) [hitps]
France (Lyon 2) [https]
France (Marseille) [https]
France (Paris 1) [https]
Germany (Erlangen) [https)
Germany (Géttingen) [https]
Germany (Leipzig) [https]
Germany (Miinster) [https]
Greece [https]

Iceland [https]

India (Bengaluru) [https]
India (Bhubaneswar) [https]

Indonesia (Banda Aceh) [https]

oK e/ e
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2. Preparation
2.2 Installation
2.2.6 Reshape?2 (R application)

Users need to install “devtools” using the R
console (see the previous page),

* Open R console, then execute (type)
install.packages("reshape2")

Enter, then users will see the window (right)
Then Click OK to finish.

Data Reshaping in R (Reshape) is something
like arranged rows and columns in your own
way to use it as per your requirements.

Secure CRAN mirrors

Australia (Canberra) [https]
Australia (Melbourne 1) [https]
Australia (Melbourne 2) [https]
Austria [https]

Belgium (Brussels) [https]
Brazil (PR) [https]

Brazil (SP 1) [https]

Brazil (SP 2) [https]

Bulgaria [https]

Canada (MB) [https]

Canada (ON 1) [https]

Canada (ON 2) [https]

Chile (Santiago) [https]

China (Beijing 2) [https]

China (Beijing 3) [https]
China (Hefei) [https]
China (Hong Kong) [https]
China (Guangzhou) [https]
China (Jinan) [https)

China (Lanzhou) [https]
China (Nanjing) [https]
China (Shanghai 2) [https]
China (Shenzhen) [https]

Colombia (Cali) [https]
Costa Rica [https]
Cyprus [https]

Czech Republic [https]
Denmark [https]

East Asia [https]

Ecuador (Cuenca) [https]
France (Lyon 1) [hitps]
France (Lyon 2) [https]
France (Marseille) [https]
France (Paris 1) [https]
Germany (Erlangen) [https)
Germany (Géttingen) [https)
Germany (Leipzig) [https]
Germany (Miinster) [https]
Greece [https]

Iceland [https]

India (Bengaluru) [https]
India (Bhubaneswar) [https]

Indonesia (Banda Aceh) [https]

oK %&g)t’i
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2. Preparation
2.2 Installation
2.2.7 JABBA Manager

Users will get the download link (installer) from [MENU]
Double click the zipped installer

Installer
(download folder)

? JABBA_Manager(ver1.3.5)(2025)

DOUBLECLICK

Installer
(desktop)

JABBAManager(
ver1.3:6)(2025)

7

DOUBLECLICK
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IABBA_Manager(ver1.0.0)(2024) O

2. Preparation o
Check the Installation information
2 ' 2 | n Sta | | at i O n Indicate the installation information such as the destination folder.
2 5 2 5 7 JA B BA M a n a ge r An application is installed by the next setting.When there is not a problem, please click

Next.When | cancel installation, please click "cancel”.

Destination Folder: A
C:\ESL Software\JABBA_Manager

Extra Menu:
Create Shortcut on Desktop
Create shortcut for all users

JABBA_Manager(ver1.0.0)(2024)

Welcome to the JABBA_Manager Installation Program

This program will install JABBA_Manager on your computer. ‘

Itis strongly recommended that you exit all programs before running this installation
program.

Back Cancel

Click Next to continue the installation. Click Cancel to quit the installation program.

ABBA_Manager(ver1.0.0)(2024)

Congratulations!
EE: o The application has been successfully installed.

- The application has been successfully installed.

. : . : \ R
Copyright (C) 2024 Environment Simulation Laboratory Co,Ltd. BLM) WWZ(N) Click the registered icon to start the installed program.

WARNING: This program is protected by copyright law and international treaties. ﬂ The de=tination folder does not exist Do you want to create iF?

Unauthorized reproduction or distribution of this program, or any portion of itis prohibited b

CLICK?

Next Cancel @
CLICK!

Finish =4

CLICKY
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2. Preparation
2.2 Installation
2.2.7 JABBA Manager

Users will get the icon
in the desktop,
then double click.

JABBA_Manager

DOUBLECLICK

If users have already
Installed “.NetCore6.0”, users
will see the main menu
(see next page).

If not, users will be asked to
install. Follow the instruction.

After completed, double click
the icon again. Then users
will see the main menu
(see next page).
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2. Preparation
2.2 Installation
2.2.7 JABBA Manager

Users will get the icon
in the desktop

JABBA_Manager

DOUBLECLICK

Then, users will see the
main menu.

Linkage to R

[ ™8 JABBA_Manager(ver1.3.6)(2025)

Base case & sensitivity

Schaefer

Fox

Selection of
the best run

Linkage to Kobe I+II
menu-driven software

CLICKH

&
&

Before using the
software,
users need to link
to R.

To do it
click the gear mark
(lower left corner)
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2. Preparation
2.2 Installation
2.2.7 JABBA Manager

Users will see the window below
to link to R (R-4.4.1 or R-4.4.2)

M Path to RScript.exe

Download R for Windows (32/64bit) https://cran.r-project.org/bin/windows/base/ %

Where is the RScript.exe? => [normally] (C:)/Program Files/R/R-(Ver. no)/bin/RScript.exe

Then users will identify Rscript

4.4.1 [ZED (Alt+ 2 R ER

v N « R » R-44.1 > bin v @] binDi& %

FLWIAILS -

i 28 B O

ESL Software x64 2024/07/19

FishStat) |‘ R Rscript 2024/06/14

JABBA
JABBA(OTH)

PerfLogs

Program Files

—

Program Files (x86)

rtools43

771V &(N): |Rscript V‘ Rscript.exe

Eﬁ<(0) (\ :;fCI.ICK!!

" Path to RScript.exe

Linkage to R is completed. Click X to go back to the main menu.

C:'Program Files'\R'R-4.4.1'bin'Rscript.exe

Download R for Windows (32/64bit) https://cran.r-project.org/bin/windows/base/
Where is the RScript.exe? => [normally] (C:)/Program Files/R/R-(Ver. no)/bi/RScript.exe ,,




. Preparation
2.2 Installation
2.2.5 JABBA Manager

Then, users will
see the JABBA
main menu again.

[ ™8 JABBA_Manager(ver1.3.6)(2025)

Base case & sensitivity

5

Schaefer

Fox

Selection of
the best run

Now users are ready
to use the software.

If users want to finish
the software, click X.
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2. Preparation
2.3 Uninstallation

* When the new version of the menu driven JABBA Manager
is released, users need to re-install.

* Before re-installment, users need to un-install the current
version.

* To un-install, users follow the normal procedures.

* After completed, some files & folders are still remained,
which should be deleted (see next).



PC > Windows(C) > ESLSoftware > JABBA_Manager >

N HEAEX - = &R
£ 5 =HOE

[ uninstall.dat 2024/09/03 14:51
[ '] JABBA Managerdeps.json 2024/09/02 14:17
[%) JABBA_Managerdll 2024/09/02 14:17
B JABBA_Manager 2024/09/02 14:17
[ JABBA_Manager.pdb 2024/09/02 14:17
3 JABBA_Manager.runtimeconfig.json 2024/09/02 14:17
[%) ClosedXMLdIl 2024/07/18 23:16
[%] Xceed.Document.NET.dII 2024/07/06 4:36
%) Xceed Words.NETdII 2024/07/06 4:36
[%) SixLabors.Fonts.dll 2023/08/11 21:04
[%] XLParserdll 2022/05/20 17:49
—;\ DocumentFormat.OpenXml.dll 2022/03/15 10:39
[%] ExcelNumberFormat.dll 2020/10/02 17:42
[ Irony.dil 2018/07/18 10:40

sys 2024/09/03 14:53

Fox 2024/09/03 14:52

Schaefer 2024/09/03 14:52

Original full folders & files
before in-installation

2. Preparation
2.3 Uninstallation

* Some folders & files in JABBA_Manager are
not completely deleted in the ESL software
folder (see lists before & after).

- Users need to delete left-over files & folders
manually.

PC > Windows (C:) > ESL Software > JABBA_Manager >

N EAER = &R
=210 EwEE
' sys 1/09/03 9:54 7
Fox 1/09, 5:09 27
Schaefer 2024/09/02 15:09 7

Left-overs after un-installation,
which should be deleted manually.
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2. Preparation
2.4 Schematic diagram of JABBA

Schematic diagram of JABBA components and their relations

R (basic programming language)+Rtools(interface for R)

GitHub (internet hosting service) ¢mm) DevTools (web developer tool)

JABBA

JAGS (main engine)

Bayesian statistical analysis

Note: JAGS (Just Another Gibbs Sampler)
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2. Preparation
2.5 Setting up folders & files

47



2. Preparation
2.5 Setting up folders & files

(for our example, “JABBA”).

= Users need to create their own “base folders” as shown below

= Then, users need to create the working species folder, for our case, (1) SWO.
= Users need to create a few sub-folders (for our case, SWO_1 & SWO_2).
= This is because we normally need 1 or 2 runs to get the satisfactory results.

* In each sub-folder, we have 2 additional sub-folders, i.e., Schaefer & Fox.

El
L/

@ > PC > Windows(C) > JABBA >( (1)SWO C

& > PC > Windows (C)

> JABBA > (1)SWO p» SwWO_.1 >

- N ERFZ - = &R
N HARER - =
& B Pr— ) EHAR 1858
Z) BiEE 2
Fox 2025/01/12 13:28 740 TA)5-
SWO_1 702 v v Ews y, > _
Schaefer 2025/01/27 14:28 274 TA A -
>

2025/01/12 13:28

SWO_2
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Setting up sub folders & files (Schaefer & Fox).

Set (1) 3 sample data files, (2) one R code and (3) one R code folder
(see below). How to get these? (see next)

¥, (J|> PC > Windows(C) > JABBA > (1)SWO > SWO_1 > Schaefer >
N HEARER = XK
28] BFHAE fE38 UEP
source - This includes the main R code file| | ] runJABBAR | for the JABBA runs. Users don’t need to edit.
@ Catch1

@ CPUE1 |+ 3 CSV input files. Users need to create. Details how to make these files will be explained in 2.6.

83 CV1

This is the interface R codes to execute the JABBA Schaefer model. Its source code is located in the

D JABBA interface.R <« | source sub-folder (top). Users also don’t need to edit any interface R codes.

Necessary edits will be conducted by MENU to be explained later.




2. Preparation How to get the sample data ®
2.5 Setting up folders & files and R codes ?

Y Q PC > Windows (C:)) > ESL Software > JABBA_Manager > JABBA referenceg
Locatlon N BAEZ - = &5
(ESL software folder | | = e ok

. sample data 2025/02/07 1:53 74 Tx -
I n C : ) 3 Selection form 2025/02/07 2:34 Microsoft Excel J—-... 1,063 KB
Winker_Carvalho_Kapur_2018_JABBA 2023/01/12 16:35 Adobe Acroba 3 & 1,872 KB
@] o B ‘ Windows (C:) > ESL Software > JABBA_Manager > JABBA references > sample data 1
N EREZ ~ = XK
CO py & paSteS £, ) EHAE 58 $4Z
1 fo | d er & 4 fl I es source 2025/02/05 14:36 7740 TANT~

ﬁj Catch1 2024/09/20 10:55 Microsoft Excel CSV.. 2 KB

to yo ur PC @) CPUE1 2025/02/07 1:50 Microsoft Excel CSV... 2 KB

@ V1 2024/09/20 10:55 Microsoft Excel CSV... 2 KB

'] JABBA _interface.R 2024/09/20 10:55 RI71) 5 KB
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Setting up working folders & files
Types of folders depend on objectives as examples below.

In each model folder, there are
INPUT (4 files & 1 folder) and
RESULT (one result folder after run)
(below is an example for Schaefer).

Schaefer(Results)

source )
!i Catch
89 CPUE = INPUTS
8 cv
|| JABBA_interfaceR —

Model folder
Main folder Sub-folders .
(fixed)
. Scenario ..
Species code ¢ ! Objectives Examples Model
(examples)
SWO0_1 To explore to | 1st (trial run) Scl':\)efer
X
SWo find the best -
2nd (improved Schaefer
SWO_2 run
& best run) Fox
YFT 0.2 Schaefer
To explore to Fox
3 different haef
YFT YFT_0.4 find the best l. ' SCRCEY
. depletion rates Fox
depletion run schaefer
YFT_0.6 <
Fox
Schaefer
KAW_1 To explore to Base case ¢
. Fox
find the best
i Schaefer
KAW KAW_2 run among Sensitivity-1
Fox
base case & schaefer
KAW_3 sensitivities | Sensitivity-2

Fox
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2.

Preparations

2.6 Input Data (catch, CPUE & CV)

What are the contents of 3 CSV files ?

¥ J > PC > Windows(C:) > JABBA > (1)SWO > SWO_1 > Schaefer >
N EAER ~ = X"
251 ) EHAE 519 $AX
source 2025/01/12 13:28 74 xS -
Catch1 2024/09/20 10:55 Microsoft Excel CSV.. 2K
CPUE1 2024/09/20 10:55 Microsoft Excel CSV... 2K
cV1 2024/09/20 10:55 Microsoft Excel CSV.. 2K
| JABBA interface.R 2024/09/20 10:55 R 774 5K

=
2Z




2. Preparations
2.6 Input Data
(catch, CPUE & CV)

SWO
example
1950-2021

Catchl.csv

CPUE1l.csv

5 fleets (codes)

CVl1.csv

| A
A B A B C D E F ﬂ A c o E F

1 |Year Catch 1 |Year POR JP_NW JP_NE JP.SW IP_SE 1 Year POR JP.NW JP.NE JP.SW JP_SE

5 1050 43 2 195( 2 1950

3 1951 a1 3 1951 3 1951

4 1952 44 4 1952 4 1952

5 1953 65 5 1953 5 1953

6 1954 213 6 1954 6 1954

7 1955 275 Y 1955 7 1955

8 1956 602 8 1956 8 1956

9 1957 425 9 1957 9 1957

10 1958 625 10 1958 10 1958

11 1959 641 11 1959 11 1959

12 1960 733 12 1960 12 1960

13 1961 934 13 1961 13 1961

14 1962 1116 14 1962 14 1962

15 1963 1030 15 | 1963 15 1963

1 | | I | I
I I I Data (1964~2013) is omitted ' | |
I | | I | |
i 1 [ 1 1 [
v v v vV Vv v

66 2014 30268 66 2014 0.733996 0.609026 1.119838 1.120943 66 2014 0.2 0.2 0.2 0.2

67 2015 33812 67 2015 0.993452 1.191272 1.142645 0.867262 67 2015 0.2 0.2 0.2 0.2

68 2016 32958 68 2016  0.8738 1.038984 1.562399 0.713356 68 2016 0.2 0.2 0.2 0.2

69 2017 34924 69 2017 0.850906 1.257384 1.128261 0.641172 69 2017 0.2 0.2 0.2 0.2

70 2018 32804 70 2018 0.848653 0.799839 1.195143 0.688178 70 2018 0.2 0.2 0.2 0.2

71 2019 35256 71 2019 0.767575 0.955657 1.309505 0.601613 71 2019 0.2 0.2 0.2 0.2

72 2020 28783 72 2020 0.786825 0.920594 1.46646 0.924082 72 2020 0.2 0.2 0.2 0.2

73 2021 24528 73 2021 0.773936 0.962075 1.315307 0.67318 73 2021 0.2 0.2 0.2 0.2

Catch in tons

CV=0.2 or SE value
in CPUE standardization

No data or missing data for CPUE and CV = blank
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2. Preparations
2.6 Input Data
(catch, CPUE & CV)

Important Remarks

[Catch]

 Catch unit can be either tons or Kg.

* Catch need to be continuous (no missing years).

* No O-catch data is allowed. 1 can be entered for O.

* Minimum 10 years of catch data are preferred for reliable
assessments.



2. Preparations
2.6 Input Data (catch, CPUE & CV)

Important Remarks
[CPUE]

 Maximum 6 fleets of CPUE can be used due to the constraint in the
software, although the original JABBA can accept more than 6 fleets.

* Minimum 10 years of CPUE data are preferable.

* Missing CPUE data are allowed, which should be minimal for effective
time series analyses for AR(Auto Regressive model).

 CPUE at least recent 6 years need to be no missing data to implement
retrospective & hindcast analyses.

* If missing data in recent years, average CPUE in years before & after
can be substituted.




2. Preparations
2.6 Input Data (catch, CPUE & CV)

Numbering for Catch, CPUE & CV
* Any number & combination can be assigned
* Fox example, CatchO, CPUE1, CV3

* But same numbers like Catchl, CPUE1 & CV1 are easier for users to
handle and distinguish.



2. Preparations
2.7 MENU

JABBA_Manager

[ ™a JABBA_Manager(ver1.3.6)(2025)

Base case & sensitivity

Schaefer

Fox

Selection of
the best run

Linkage to Kobe I+I1
menu-driven software

s I

nput =» run = Output=>» Report

Selection form

To be completed by 2026
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Section 3
JABBA runs (Schaefer " Fox)
(Base case & sensitivity)



3. JABBA runs (Schaefer*Fox)
3.1 Outline
3.2 Virgin stock
(1) Swordfish (SWO)
Base case : Schaefer(run1=»run2:best run)
: Fox (run1=2run2:best run)
: Selection of the best model run

Sensitivity : No need as results are acceptable.
3.3 Non virgin stock

(1) Indian Mackerel (IM)

Schaefer + Fox : Base case & Sensitivity =2 scenarios
Selection of the best scenario from base case & sensitivity.



3. JABBA runs For JABBA runs, we need to consider 2 stock status

3.1 Outline (Virgin & Non virgin stock)

* In JABBA, for the virgin stock case, we set
depletion value B1/K=1, which works OK.
Estimated value is around 1 (no problem).

* However, in the non virgin stock case, seeding
(guess) values for B1/K (such as 0.2, 0.4, 0.6)
will estimate same (similar) values for all the
time, i.e., different values (B1/K) cannot be
estimated as in ASPIC.

» Simple test indicates this (Table left).

@

Seeding values
for depletion
(B1/K)

Estimated depletion
values by JABBA
(strangely almost

same values are

estimated)
Schaefer Fox
0.2 0.21 0.20
0.4 0.39 0.39
0.6 0.59 0.58
0.8 0.80 0.82
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3. JABBA runs For JABBA runs, we need to consider 2 stock status

3.1 Outline (Virgin & Non virgin stock)

e Additional tests (Dr Wang) indicated that
the long-term data (more information)
can estimate different values, but
unstable (not for all the time), while the
short-term data cannot (same as above).

* Thus, we use the scenario approach using
different B1/K seeing values (e.g., 0.2, 0.3,
0.4, 0.5) to identify the most plausible
scenario (B1/K value)(for example 0.5)
using diagnoses, then proceed JABBA.

@

Seeding values

for depletion

Estimated depletion

values by JABBA

(strangely almost

same values are

(B1/K) estimated)
Schaefer Fox
0.2 0.21 0.20
0.4 0.39 0.39
0.6 0.59 0.58
0.8 0.80 0.82
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3. JABBA runs
3.1 Outline

For JABBA runs, we need to consider 2 stock status
(Virgin & Non virgin stock).

Note

We will develop another approach in the next version without
using scenarios, which was suggested by Dr Doug Butterworth
(our peer reviewer) i.e.,

Specifying a prior for B1/K and seeing whether the posterior
after adding the data in any way update this prior.



3. JABBA runs
3.1 Outline

Hence, we need 2 different types of JABBA runs.
by stock level & data availability (see illustration, next page)

3.2 Virgin stock (data available from the virgin stock)
=>» Data type [V1]

3.2 Non virgin stock (data available after the virgin stock)
=>» Data type [V2]+[NV1]+[NV2]



[V1] Virgin stock
(Fisheries start &

data available)

[V2] Data

B1/K=1 available later

[NV1] Non virgin stock
(Fisheries start & data

Depletion available)
(B1/K)

2 different types of data
Virgin stock data (data available from the virgin stock)
=>[V1]

> [V2]+[NV1]+[NV2]

@,

Non virgin stock data (data available after the virgin stock)

[NV2] Data
available later

B1/K=0 ‘

a >

o Year
Virgin Non-virgin

stock stock
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3. JABBA runs Summary of how to run JABBA, how to select the best run in each model (Schaefer & Fox)
. & how to select the best model run from 2 models
3.1 OUtIIne by base case & sensitivity, by stock level and by data availability

Dat Base case runs Sensitivity runs
Stock avaiIZbaiIity _ Selection of Selection Selection of
level code Model Run SeIectuon the best model| of the best run in each the best
of the best run in each model
run model model run
(1) With B1/K=1, run until the (1) Select the |[(1) Probably no need to run sensitivity
best one is found (normally 1~2 |best model run |as the plausible results can be
Schaefer| runl run2 runs). using the obtained in the base case by the robust
(2) In this case, run2 is the best |Selection form |setting for B1/K=1.
Virgin [V1] for both models. (available in (2) If needed, apply the scenario
(3) The best run (each model) the separate |approach used in the non virgin stock
Fox runl run2 |an be selected by diagnoses excel file), case.
available in page 3-4, Report of
each run.
(1) Set scenarios for |(1) Select the best run initially by (1) Set up narrower (1) Select the
Schaefer B1/K, initially a wider |visual inspection (retrospective range (e.g.,0.1,0.2,0.3) |best model
[VZ] range patterns & Kobe plot available in (interval=0.1) based on |run by the
Non [NV1] (e.g.,0.2,0.4,0.6,0.8) |Report each run). results of the base case |selection
virgin (interval=0.2) then |(2) If it is difficult, use diagnoses run, then apply the same|form
[NV2] Fox |run. available page 3-4, Report for scenario approach as in
each run. the base case run.




Thus, [V1] and [NV2] are assigned for our examples (below)
3.2 Virgin stock
(1) Swordfish (SWO) Data type [V1] (see last 2 slides)
Base case : Schaefer(run1=»run2:best run)
: Fox (run1=»run2:best run)
: Selection of the best model run (*)
Sensitivity : No need
3.3 Non virgin stock
(1) Indian Mackerel (IM) Data type [NV2] (see last 2 slides)
Schaefer + Fox : Base case + Sensitivity =» Scenarios
Selection of the best model from base case and sensitivity (*)




So, we start from SWO Base case Schaefer runl
3.2 Virgin stock
(1) Swordfish (SWO) [V1]
Base case : Schaefer(runl=»run2:best run)
: Fox (run1=»run2:best run)
: Selection of the best model run
Sensitivity : No need
3.3 Non virgin stock
(1) Indian Mackerel (IM) [NV2]
Schaefer + Fox : Base case & Sensitivity = Scenarios
Selection of the best run from Base case & Sensitivity
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JABBA_Manager

To start JABBA_Manager, double click the icon then click “Schaefer” .
(example). Users will see the window (below right) (information
from the previous run is still remained).

[ ™8 JABBA_Manager(ver1.3.6)(2025)

Base case & sensitivity

&

Schaefer

Fox

Selection of
the best run

Linkage to Kobe I+11
menu-driven software

X

s

1 Input, Run & Report(Schaefer) X

NOTE
Users will edit the input information in this window. To save the input information
and to execute & create Output/Report, click the button at the bottom.

Select data folder
|O:¥JAA¥(3) KaW¥E0—1 00%¥70%¥S chaefer¥ |

Model selected (To change to Fox, go back fo the main menu)

Option

Inputs Edit

Run name KAW
(Max 10 letters)

|| 01 3 30

4»r

l r prior (mini, max)

K prior (mini, max) (tons)
[Default]
Mini=2#catch (Max) 201,502 1,007,509
Max=10%catch (Max)
Change values if needed

BO/K (delpletion) ' 1.00
0<BO/K=1

[Note] The job is running. Wait for a few — 15 minutes
until “Run completed” is displayed.

Click to save, run & Report

4pr
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™l 'nput, Run & Report(Schaefer) X

NOTE
Users will edit the input information in this window. To save the input information
and to execute & create Output/Report, click the button at the bottom.

Select data folder
|C:¥JABBA¥(3) KAWVE0—100%¥70%¥S chaefer¥ ||

Model selected (To change to Fox, go back to the main ment)

Option

Inputs Edit

Run name

KAW
(Max 10 letters)

| 0.1 = 3.0

4r

| r prior (mini, max)

K prior (mini, max) (tons)
[Default]
Mini=2*catch (Max)
Max=10%catch (Max)
Change values if needed

201,502 1,007,509

BO/K (delpletion)
0<BO/KE1

[Note] The job is running. Wait for a few — 15 minutes
until “Run completed” is displayed.

Click to save, run & Report

1.00

4»

To select the data folder. Click @ “Select data
folder” button, then 2) go to the Schaefer
folder and 3 click.

@

MR I L5-0ER X
« > v N « JABBA > (1)SWO > SWO_1 » v O SWO_1Dig 3 L
BE- FHLLIALS- =- @
v = Windows (C) 27 h BHAR wE

ecup Fox 2025/01/12 13:28 74 T#)
X ESL Software @ Schaefer 2025/02/07 12:41 74 72
> _ FishStaty
> JABBA

PerfLogs
> Program File
> ~ Program File

A4 —: Schaefer

( ; CLICK™"
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15t window (information from the previous run)

™8 Input, Run & Report(Schaefer) X
NOTE

Users will edit the input information in this window. To save the input information
and to execute & create Output/Report, click the button at the bottom.

Select data folder
]C:¥JABBA¥(3) KAWYE50—100%¥70%¥S chaefer¥ ]

Model selected (To change to Fox, go back to the main menti)

[Note] The job is running. Wait for a few — 15 minutes
until “Run completed” is displayed.

Click to save, run & Report

Edit for the next run. Click to start to run.

'i Input, Run & Report(Schaefer) X
NOTE

Users will edit the input information in this window. To save the input information
and to execute & create Output/Report, click the button at the bottom.

Select data folder
|C:¥JABBA¥(1J SWOY¥SWO 1¥Schaefer¥ |

Model selected (To change to Fox, go back to the main menui)

0<BO/K =1
[Note] The job is running. Wait for a few — 15 milutes

until “Run completed” is displayed.

Click to savgrun & Report

Option _ Option
Inputs Edit Inputs Edit
Run name KAaw ﬁ Run name I
(Max 10 letters) (Max 10 letters) =08 «— (Edit Run name)
] o i = ! = . . z $
l r prior (mini, max) ‘ 0 30 | r-prior (it max) | 01 : 30 =
Default values
K prior (ggénﬁi‘) (tons) K prior (mini, max) (tons) are OK.
L Default
Mini=2+oatch (Max) 201,502 1,007,509 P ey T 79,990 399,948 (See next page
Max=10%catch (Max) Max=10%catch (Max) for reasons)
Change values if needed Change values if needed
BO/K (delpleti a = .
0(5(0222 1'0*1) 1.00 = BO/K (delpletion) 100 =

&

This is the virgin stock case [V1]. For the
non-virgin case, see section 3.2.2.,




Why default prior seeding values (r & K) OK?

r (intrinsic population growth rate) for fish & shark range: 0.1~3.0
based on RAM Legacy stock assessment database, FishBase (FAO) & Dr Pattarapongpan(SEAFDEC)

4

K (Capacity Building) (Schaefer & Fox): based on expert judgements
Min K=2*(max) catch & Max K=10*(max) catch

Using these seeding values,
JABBA will optimize probability distribution functions

by the Bayesian approach with 2 steps (range & log normal functions)

This will be the effective way to estimate.
If users want to change, please do so using the window.
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During the process, the processing
marker (waiting time sign by the go
around in circles) will appear.

To complete the run, it will take a
few - 15 minutes depending on data
volume (# of years & fleet) and PC
performance.

nput, Run & Report(Schaefer)

Select data folder

NOTE

Users will edit the input information in this window. To save the input information
and to execute & create Output/Report, click the button at the bottom.

|C:¥JABBA¥(1 ) SWO¥SWO 1 ¥S chaefer¥

Option
Inputs

Edit

[ ]

Run name
(Max 10 letters)

SWO 1S5

| r prior (mini, max) ‘

K prior (mini, max) (tons)

4»

4

[Default]
Mini=2#catch (Max)

79,990

Max=10%catch (Max)
Change values if needed

BO/K (delpletion)
0<BO/KZ1

1.00

[Note] The job is running. Wait for a few — 15 minutes

until “Run completed” is displayed

4»
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After the run is completed, “Run completed” window
appears (below left). Then click OK. Users will see the
same window again (below). Click X to close.

Input, Run & Report(Schaefer) 1 Input, Run & Report(Schaefer) X
CLICK"
NOTE NOTE
Users will edit the input information in this window. To save the input information Users will edit the input information in this window. To save the input information
and to execute & create Output/Report, click the button at the bottom. and to execute & create Output/Report, click the button at the bottom.
Select data folder Select data folder
C¥JAEBAN(1) SWOYSWO 1¥S chasfer¥ [C¥JAEBAX(T) SWOY¥SWO 1 ¥S chaefer¥ |
Option . Option
Inputs it Inputs Edit
JABBA_Manager(ver1.1.0)(2024) X
Run name e — .
(Max 10 letters) (Max 10 letters) .
| r prior (mini, max) | Run Completed. » 2 ny 01 B3 30 e
The Output/Report files is created & saved in the result folder. \ r prior (mini, max) I = 2
K. prior (mini, max) (o8 Calculation time = 7.4 min
[Default] K prior [Enini, mi() (tons)
Mini=2#catch (Max) Default
Max=10%catch (Max Mini=2#catch (Max) 79,990 399,948
Change values if need Max=10%catch (Max)
| CLICK! Change values if needed
BO/K (delpletion) 700 -9
0<BO/K =1 | % BO/K (delpletion) 100 s
<
[(Note] The job is running. Wait for a few — 15 minutes 0<BO/K=T
until “Run completed” is displayed. [Note] The job is running. Wait for a few — 15 minutes
until “Run completed” is displayed
Click t e % Re Bacl
Click to save, run & Report

All outputs & Report are saved in the result folder
(see next page).




 Results are saved in Schaefer(results) folder.
 |In our case, results of the (first) Run name (SWO _1S) are stored.
 Contents of SWO_1 is shown in next page.

C J >| PC > Windows(C) > JABBA > (1)SWO > SWO_1 > Schaefer >
N ERER - = &R
EAT| EFARE R H1X
Schaefer(Results) 2025/02/07 16:06 J71)0 TAIA -
source 2025/01/12 13:28
] J > PC > Windows(C:) > JABBA > (1)SWO > SWO_1 > Schaefefl > Schaefer(Results

89 Catch1 2024/09/20 10:55
89 CPUET 2024/09/20 10:55 N EREZ - = &F -
@) cv1 2024/09/2 257 : BHOH S $4%

[ JABBA interface.R 2024/09/20 10:55

2025/02/07 16:06

274N TANA -
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Contents
SWO_1S

“One report
folder”
& “output
of results
(49 files)”

# of files will
be @ 49
subject to
availability.

Posteriors__Sch
aefer_unif

Report

- s

— | 3
Index-biomass_ Index_PP_ckeck_
_Schaefer _Schaefer

d, a,
_Trajectory_80%  _Trajectory_Proj
Cl ection_default_8
0%Cl
=¥ "N
—f MA

/

Projection_AR1_
_Schaefer

5

_Estimates_MC
MC

Projection_AR1
main_

MCMC__Schaef
er_Unif

Index_Residual-
Runs-Tests__Sch
aefer

Posteriors__Sch
aefer_LNorm

Index-logFits__S
chaefer

d,

_Kobe2_Red_def
ault

Ju

PDF

Rplots

Kobe2_Green_a
nnual_default

.{L‘
i

Projection_AR1_

e

MCMC__Schaef
er_LNorm

ProcDev__Schae
fer

Projection_defa
ult_ Schaefer

-
- .

Projection_Com

recent_main_ pare_default-AR
1_
_MASE _Mohns

Sl M
s, S (s
F=all;

Comp_Unif-LNo
rm_summary__S
chaefer

I N ,,ﬁ
=7

Summary__Scha

efer
f
w —4
I M
Projection_defa
ult_main_
—VL,. i
a— M

Retro_Schaefer

Catch__Schaefer

Comp_Unif-LNo
rm_trajectory__S
chaefer

Kobe-plot_Sch  Trajectory_Scha
aefer efer

Surplus-Product
ion_phase__Sch
aefer

= -

Catch-fit_Schae

Index_Residuals

fer _ Schaefer

d, d,
_CPUE_Fits _Estimate_Main

Q_80%ClI

a, d,

Projection_defa Projection_defa _Trajectory_Proj

_Kobe2_Red_AR

_Kobe2_Green_a

ult_recent_ Sch ult_recent_main ection_AR1_80% 1 nnual_AR1
aefer _ Cl
- =
7‘.., ——
x££ = o
N y
|- ~—
Projection_AR1 Hind-Cast_CV _Estimates _Estimates _Estimates_MC

recent_Schaefer

MC
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.
S
!

l'nl.

I ﬁ Report

DOUBLECLICK

To find out the Report

# o
- Log

@] D > + JABBA > (1)SWO > SWO_1 > Schaefer > Schaefer(Results) > SWO_1S > Report
N WABR © = &R
) FHOE w8 $4%
2025/02/07 16:06 FHAR FFaAY R 6 K8
| @ Report swo_1s 2025/02/07 16:06 Microsoft Word X & 9,716 KB

There are 2 files in the Report folder

(1) Log file containing logs of R execution.

(2) Another file is the Report word file (Report. SWO_1S in our case).
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The Report
has

7 Sections

(20 pages)

Appendix B
shows all
pages of

the

Report_1S.

Report_ SWO_1S (Schaefer)

Contents
Output
Summary of results & diagnoses
1. Convergence

Heidelberger and Welch Statistical test (MCMC)
2. Model fit
2.1 CPUE Residuals (Randomness & outliers)
2.2 RMSE (Root Mean Square Error)
2.3 Prior to Posterior Median/Variance Ratio (PPMR/PPVR)
2.4 Posterior Predictive Check (PPC)
Retrospective analyses (model mis-specification)
Hindcast analyses (prediction power)
Estimated parameter values
Visual inspection

~ LI I

Next step (Selection of Schaefer or Fox)

SWO _1S(Schaefer)

@

Note: Sometimes there are blank figures and/or tables due to space limitations. In such a case, please copy and paste from the original output files

located one before this Report folder). If there are no outputs, please leave it empty.

1
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Users now need to evaluate if results are OK.

How to evaluate ?



Evaluation will be done using “Key diagnostics” (below) available in Page 3 (Report) (Details are explained in Report). O

Summary of results & diagnoses (1/2) (Key diagnoses)

@ KOBE PLOT @ RETROSPECTIVE ANALYSES CPUE FITNESS
(#18) (page 18) Kobe plot T : | e 3 (#10) (page 8) CPUE fitness (1)
p. etrospective analyses | 20 | 001 | ool
for 2 most important parameters (B & F) 200 [ -007. | 010 Howier BVBE bkier)
Points to inspect Mohan p (-0.15 < p < 0.2) = Converged | | W
. (value closer to 0.025 is better) } 207 | 005 | o004 :
(by Importan Ce) Yellow marker (not converged) Aversg | 004 | 005 3 A
(#40) (p.14) Retrospective patterns % s
@ Retrospective : | | 3
analyses iy H .G
@ Kobe plot §§—jﬁ i )
@ CPUE g (#13) (page 7) CPUE fitness (2)
A t | t. 1950 1970 1990 2010 1950 1970 1990 2010 Red band: No randomness
( utocorrela |0n) 2 Lo = e Red points: outliers
@ Convergence @ CONVERGENCE : -
- < - )
& z C 2 ; 'ia““’%”hﬂllo“mqilhr‘m
This example shows (#20) (p.5) Convergence (MCMC) - . . R
(> 0'05) (higher bEtter) "0 0 1m0 2010 “i0 e 190 200 ol b ess ol dlsoed
@ , @ & @ OK Yellow markers Ve Vo !
(not converged) s s R o o !
3 2 fleets NG i i oL o]
Geweke.p| Heidel.p % : ’"'_'"""“_M“‘w g; g 3 —— s T T
K 0.80 0.57 g i 3 ;*ean;.er,gt%‘,wm.,l
r 0.96 0.67 s ° -
S Ghoine s 2w o ;e X wm

Year
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So, we now moving run2 from runl
3.2 Virgin stock
(1) Swordfish (SWO) Data type [V1]
Base case : Schaefer(run1=»run2:best run)
: Fox (run1=2run2:best run)
: Selection of the best model run
Sensitivity : No need
3.3 Non virgin stock
(1) Indian Mackerel (IM) Data type [NV2]
Schaefer + Fox : Base case + Sensitivity =» Scenarios
Selection of the best scenario from base case & sensitivity.



: = .7 S|
From th@e> r%%ults a (?d c|jg iagnoses, : U oy opagyy g__T%ﬂg%_?_Qgmc09_9_%1_?_@_‘{5999_
~() are OK, but
@ #13 AUtOCOFr‘elatlon prOblemS 3_2000 2005 2010 2015 Jz:_zNoE 3_1995 2000 2005 2010 2015 Jsf\i
for 2 fleets (red alerts) N hectlal
(no serious outliers) : TIPS S
We need to delete them and re- :
al o 02l flo 9 of o
run (SWO_2S) and re-evaluate 2 e St )

1895 2000 2005 2010 2015 2020

How to remove? Year



2 fleets data (CPUE & CV) will be removed
and create the new data set (see next)

CatCh 1 CPUE1 5 fleets (codes) Cvi1
A
A 8 A I [ c D 3 F A I c D 3 F

1 Year  Catch 1 Year POR JPNW  JP_NE  JPSW  IP_SE 1 Year  POR JPNW JPNE JPSW JPSE

2 1950 a3 2 z 1950

3 1951 a 3 1951 3 1951

4 1952 24 4 1952 4 1952

5 1953 65 5 1953 5 1953

6 1954 23 6 1954 6 1954

7 1955 275 7 1955 7 1955

8 1956 602 8 1956 ] 1956

9 1957 425 9 1957 & i

10 1958 625 10 1958 10 1958

1 1959 641 1 1959 11 1959

12 1960 733 12 1960 12 1960

13 1961 934 13 1961 13 1961

14 1962 1116 14 1962 14 1962

15 1963 1030 15 1963 i 105

] 1 1 . . 1 I |
1 I I Data (1964~2013) is omitted | 1 I
] ] 1 1 i 1
1 ] 1 1 1 1
v v v s Al 4 v
66 2014 30268 66 2014 0.733996 0.609026 1.119838 1.120943 66 2014 0.2 0.2 02 02
67 2015 33812 67 2015 0.993452 1.191272 1.142645 0.867262 67 2015 0.2 02 02 02
68 2016 32958 68 2016  0.8738 1.038984 1.562399 0.713356 68 2016 0.2 0.2 0.2 0.2
69 2017 34924 69 2017 0.850906 1.257384 1.128261 0.641172 69 2017 0.2 02 0.2 02
70 2018 32804 70 2018 0.848653 0.799839 1.195143 0.688178 70 2018 0.2 02 0.2 02
71 2019 3525 7 2019 0.767575 0.955657 1.309505 0.601613 71 2019 02 02 0.2 02

7 2020 28783 7 2020 0.786825 0.920594 1.46646 0.924082 n 2020 02 02 02 02

73 2021 24528 73 2021 0.773936 0.962075 1.315307 0.67318 7 2001 02 02 02 02

Data set in the 15t run

(SWO_1S

A 8 A B c 2} E F A G 0 E F
1 Yesr  Cowch 1 Year PO JPNW P, IPSW  JP_SE 1 Year POR| NW PSW 1P SE
2 1950 2 2 1950 2 1950
3 1951 a1 3 1951 3 1951
A 1952 a“ 4 1952 4 1952
5 1953 5 5 1953 5 1953
P 1958 23 6 1954 6 1954
7 1955 275 7 1955 7 1955
8 1956 602 8 1956 8 1956
9 1957 425 9 1957 9 1957
10 1958 625 10 1958 10 1958
1 1959 641 1 1959 11 1959
12 1960 733 12 1960 b2 1960
13 1961 o; 13 1961 13 1861
14 1962 1116 14 1962 G 963
15 1963 1030 15 1963 = e
i 1 1 I i
o ) P9 -
[ : : Data (1964~2013) is omitted : :
I
[ . 1 11
v v 4 A 4 v
66 2014 0.7J3996 0.609026 1.119838 1.120943 66 2014 2 0.2 2 0.2
67 2015 0.9f3452 1.191272 1.182645 0.867262 67 2015 2 0.2 2 02
68 2016 qls738 1.038984 1.5§2399 0.713356 68 2016 2 02 2 02
69 2017 0.8J0906 1.257384 1.188261 0.641172 6 2017 2 02 2 02
70 2018 0.8f8653 0.799839 1.195143 0.688178 70 2018 2 02 ) 02
71 2019 0.77575 0.955657 1.3§9505 0.601613 n 2019 2 02 3 02
72 2020 0.7)6825 0.920504 1§6646 0.924082 -, 2020 3 02 02
73 2021 0703936 0.962075 1.3§5307 0.67318 7 2021 2 02 02

Revised data set for the 2" run (SWO_2S)
deleting 2 fleets (CPUE1 & CV1).

= - —




Numbering for Catch, CPUE & CV

* Any number & combination can be assigned
* Fox example, Catch, CPUE1, CV3

e But same numbers like Catchl, CPUE1 & CV1 are easier for users to
handle and distinguish.
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O
We now use SWO_2 folder for the 2" run

@ > PC > Windows(C) > JABBA > (1)SWO > ~ @ > PC > Windows(C) > JABBA > (1)SWO > SWO2 >
N LRER © = 3 - N BRER © = R v e
25 B sFOR @» 23 B EFOE T
SWO_1 2025/01/12 13:28 77 Fox 2025/02/06 16:30 714 x5 -
SWQ_2 2025/01/12 13:28 7 Schaefer 2025/01/12 13:28 2714 TA A -

J > PC > Windows (C) > JABBA > (1)SWO > SWO_2 > Schaefer >
@ B ® W Ngrgx> =#R-
257 : S5 AR w8 $42
source 2025/01/12 13:28 7140 Tx 45—
. 0, 10:55 Microsoft Excel CSV... 2 KB
Revised data

2024/10/06 0:48 Microsoft Excel CSV... 2 KB
fl Ie n a mﬁﬁos 0:48 Microsoft Excel CSV... 1KB

| ] JABBA interface.R 2024/09/20 10:55 RI71) 5KB




selected, 3 CSV Data files (Catch2, CPUE2 & CV?2)
are automatically read. Then click to start run.

Users need to re-run with the revised data ® input, Run & Report(schaefer) .

in the Same Way as for the 1St run (SWO_l)' Users will edit the input information inNgl-!—szindowA To save the input information

and to execute & create Output/Report, click the button at the bottom.
Select data folder

[C¥JABEAH(T) SWOYSWO 2¥S chaefer¥ I
FLICKT
Model selected (To change to Fox, go back to the main menu) g;/\
Option
Inputs Edit
Run name SWO 25
(Max 10 letters) N
] ‘ r prior {mini, max) | 01 v 30 v
B O > PC > Windows(C:) > JABBA > (1)SWO > SWO.2 > Schaefer >
K prior (mini, max) (tons)
N EAER Y = ER e [Default]
‘ - ‘ Mini=2#catch (Max) 79,990 399,948
£ 8 EH A e DEPS Max=10%catch (Max)
, Change values if needed
source 2025/01/12 13:28 J74N Jx Y-

8] Catch2 2024/09/20 10:55 Microsoft Excel CSV... 2 BO/K (delplgtion) 100 s

B CPUE2 2024/10/06 0:48 Microsoft Excel CSV... 2 0<BO/K=1

I@ V2 2024/10/06 0:48 Microsoft Excel CSV... 1 [Note] The job is running. Wait for a few — 15 minutes

[ JABBA interfaceR 2024/09/20 10:55 RI71I 5 until “Run completed " is diSp!ayed'

Click to save, run & RQg~* Back

™
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After the working folder name “Schaefer” is O



After re-run, users will get output results
in the folder SWO_2 (see below)

J > PC > Windows(C) > JABBA > (1)SWO > SWO.2 > Schaefer| >

N HREFZ ~ = KR
28 ) S ~
wwrwwrry D Results of the 2" run (SWO_25)
is stored in this folder.
Catch2 2024/09/20 10:55 Microsoft Excel CSV... 2 Kl
CPUEZ2 2024/10/06 0:48 Microsoft Excel CSV... 2 Kl
V2 2024/10/06 0:48 Microsoft Excel CSV... 1Kl

D JABBA _interface.R 2024/09/20 10:55 RI71) 5 Kl
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Improvements (SWO 1S =» SWO _25)
Based on the comparisons (below), all improved except Convergence

SWO_1S

SWO_2S

b= Lzt T =
g v E
T 1 " (5
g T?T??UTT e [ ohLhLLL 32 f?rl\:o&'u;r 1) M?”l ‘]d
= B
I."ZIZ::Z AL 0 el HEn ! R K ] v ] [ v e it |
) ) 2 "
Z [EIPC B
5 - [l |1
Z ° |28 oi[.ﬁl 1295 | [& 3 1 |
i L
e 2
Uocmm omoeo men 0 I BN IS (EE. CEEG s lw juE
- )
=
o 1el”_eof 'r'T T T L
B | b

e LU TR TR 1) KU R TY L Fi

Year
e
o | R to nool o T
S LS d ) R pd T ‘
1ERD D0 GLUS IUU RDIE XU lSEG IS0 1AC WY jmww o 1w

Rasidualz

et er sl s -
2 21T 37 .[.Mshlc... Sl

RECA S R S T T

¥aar

Improved after 2 CPUE
removed(all green)

any residuals

Ing resiciuals

RMSE = 22.2%

| | |
1925 2000 2005 2010 2015 2020

“faar

RIMSE = 20.7%

Improved (RMSE)
(22.8%=>20.7%)

Geweke.p| Heidel.p
K 0.80 0.57
r 0.96 0.67
Geweke.p| Heidel.p
K 0.13 0.08
r 0.21 0.12

Mohan p B F
2021 -0.01 0.01
2020 -0.07 0.10
2019 -0.07 0.08
2018 -0.02 0.03
2017 -0.03 0.04

Average -0.04 0.05

Mohan p B F
2021 0.07 -0.05
2020 -0.06 0.07
2019 -0.01 0.02
2018 0.00 -0.01
2017 -0.05 0.07

Average -0.01 0.02

Convergence (MCMC)
(worsen)

Retrospective analyses
(close to 0.025 better)
(improved)
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Summary of results for SWO_2S
from page 3-4, Report
next 2 slides



SWO_2S(Schaefer) ’

Page 3 (Report)

Summary of results & diagnoses (1/2) (Key diagnoses)

KOBE PLOT RETROSPECTIVE ANALYSES CPUE FITNESS
(#18) (page 18) Kobe plot WMoranp | B 3 (#10) (page 8) CPUE fitness (1)
(#42) (p.12) Retrospective analyses 200 | 007 | 0%
for 2 most important parameters (B & F) 200 | 006 | 007 (lower RMSE better)
Mohan p (-0.15 < p < 0.2) = Converged R
(value closer to 0.025 is better) 200 | 005 | o007
Yellow marker (not converged) Aversge | -001 [ 002 s axkats
(#40) (p.14) Retrospective patterns % s
] 3
§ ~ m E E -
i 19‘50 ! 1970 : YD‘W ’ 2010 g , 1950 : 1970 lD‘W i ?D'1D g
= = . o (#13) (page 7) CPUE fitness (2)
N - Red band: No randomness
CONVERGENCE 5 . ;2 Red points: outliers
(#20) (p.5) Convergence (MCMC) E - 1 i
(> 0.05) (higher better) “i e 1w | 2010 “ie0 o0 1ew0 | 20m g i°°°°6°2°5u]°°"nellhi°m: [ S ) |
Yellow markers Vear Vew " "
(not converged) g oy R o é; T N R
£s 5 g g : )
ol 3 o |yyoteff et olo o2 oF,
Geweke.p| Heidel.p % =] é E & s
K 013 | 008 i ig Y
0.21 0.12 s - Yo
1950 1970 1990 2010 ] 50000 100000 200000
Year Biomass (1)
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Page 4 (Report)

Summary of results & diagnoses (2/2)

SWO_2S(Schaefer)

HINDCAST ANALYSES

(#41) (page 15) Hindcast
(predictive skill)
If predicted color points > 95% Cl
=>NG for prediction

2 PN p=0eeT ® P_IW p=0812
MODEL FITS .
- o
- e
B w
(#12) (page 11) %o &
. i o 0 5 10 15 2 0 10 15
Posterior Predictive % a STET
Check (PPC). :g ° &
p should be 2 i
0.2<p<0.8 .
and closer to 0.5 ¢ s s 2
is better fit. Realized D(;°)
(Users: compute Ave.
& write below)
Ave. p=
ES’"MA]'ED Parameter Meaning Mean Lower (95%) | Upper (95%)
K Carrying capacity (t) 222,634 168,101 298,602
PARAMETER r Pop. growth rate 0.56 0.41 0.77
VALUES BO/K Depletion (EST) 0.98 0.67 1.31
sigma.proc Estimable process VAR 0.05 0.03 0.08
m Shape parameter 2 2 2
Fmsy F at MSY 0.28 0.20 0.39
TBmsy T8 at MSY (t) 111,317 84,050 149,301
MSY MSY (t) 31,342 28,303 35,901
Catch(2021) Current catch 24,528
(#21) bmsyk  |Limit Ref. Point (TB/TBmsy) 0.50 0.50 0.50
(page 16) T8(1950)/ K | Depletion (0BS)(start) 0.98 0.66 1.31
T8(2021)/ K Depletion (OBS)(last) 0.47 0.33 0.65
TB/TBmsy TBratio 0.93 0.66 1.29
F/Fmsy Fratio 0.84 0.52 1.29

(#43) (page 14)
MASE
(Predictive skill)
(<1)
(smaller better)

Yellow markers (> 1)
Not acceptable

Index MASE
JP_NW 1512
JP_SW NA

JP_SE 1.33
Average 1.24

Index

00 05 10 15

Index

00 04 08 12

AR1

JP_RWEWASE = 172
o L]

e oo

(o]

2010 2012 2074 2016 2018 2020
Year

JP_SEWASE-TH

mf?-ﬁ-:

e]

2010 2012 2014 2016 2018 2020
Year
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3.2 Virgin stock
(1) Swordfish (SWO) Data type [V1]
Base case : Schaefer(runl=»run2:best run)
: Fox (run1=»run2:best run)
: Selection of the best model run
Sensitivity : No need
3.3 Non virgin stock
(1) Indian Mackerel (IM) Data type [NV2]
Schaefer + Fox : Base case & Sensitivity =2 Scenarios
Selection of the best scenario from base case & sensitivity.



What is Next ?

(1) Run Fox in the same way as Schaefer
=» As a result, the 2" run is the best, same as Schaefer
=>» Results SWO _2F (run and get the Report)



3.2 Virgin stock
(1) Swordfish (SWO) Data type [V1]
Base case : Schaefer(runl=»run2:best run)
: Fox (run1=2»run2:best run)
. Selection of the best model run
Sensitivity : No need
3.3 Non virgin stock
(1) Indian Mackerel (IM) Data type [NV2]
Schaefer + Fox : Base case =2 Sensitivity
Selection of the best model run from 2 models in the sensitivity.



(1)
(2)

(3)
(4)

Selection of the best model run by Selection form

Users now have the best run each for Schaefer (SWO_2S) & Fox (SWO_2F).
(After runs), the results are available in each Report word files (page 3-4).
(the SWO _1S folder for Schaefer & the SWO_2F folder for Fox).

Users need to select the best model run using 14 diagnostics.

“Selection form (Excel table for comparison)” will be used



(5) Users can get this form located in the 3" menu (right).

(7) For practices, users also can get it from ESL software,
(see below) which is not linked to the software.

b PC > Windows (C:) > ESLSoftware > JABBA_Manager > JABBA references >

N TEREZ - = KRR~
B BIHE &30 H4X
sample data 2024/10/02 1:52 740 THIE -
G Manual (JABBA_Manager) 2024/10/02 1:47 Chrome HTML Docu... 5,824 KB
ﬁj Selection form 2024/09/30 9:16 Microsoft Excel J-7... 1,171 KB

IADD A
ﬁ JABBA

Manager(ver1.3.6)(2025)

Base case & sensitivity

Schaefer

Fox

Selection of
the best run

%ﬂcxn
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How to use the Selection form?

The Selection form includes 14 diagnostics for 4 key themes.

4 themes are Convergence, Model fit, Retrospective analyses & Hindcasting.

The Selection form includes 6 sheets shown from the 2"? slide from this sheet.
There are 2 types of selection form, i.e., Sheet (2) to select from 2 models
(Schaefer or Fox) (virgin stock case) and Sheet (3) another to select from scenarios

(non virgin case).

14 diagnostics are equal weighted (default). If users want to change weighting,
please do so by yourself.




How to use the Selection form? (refer to next 6 slides )

As for sheet (2), based on the results of diagnoses, users will select the
better model (Schaefer or Fox). See an example (our SWO) in sheet (2).

The final decision on the best model will be made by more counts of
“better model” as shown in sheet (2).

As for this example (SWOQO), the Fox model & Fox (SWO 2F) was selected
as shown in sheet (2).

As for sheet (3), we will come back after we go through the example
later for Indian Mackerel (IM).




Selection form (Excel) : Contents (6 slides)

O 00 N oo U B W N

N
w N R O

Pl

A B C D E F G H I

About the selection form (6 sheets)

This form will be used to select the best model (Schaefer or Fox) or the best scenario using 14 diagnostics available in Sheet (2) and (3) respectively.

Details of diagnostics are explained in each Report.

Contents

(1) About (this sheet)

(2) Example to select the best Model from Schaefer and Fox. Example for Swordfish (SWO)

(3) Example to select the best Scenario from base case and/or sensitivity. Example for Indian Mackerel (IM)

(4) How to use diagnostics # 12

(5) How to use diagnostics # 42

(6) How to use diagnostics #41 & # 43

(1) About (2) Selection form (model)(SWO) (3)Selection form(scenario)(IM) (4) #12  (5) #42  (6) #41+#43 +

100



Selection of the best model run (Schaefer or Fox) using 14 diagnostics
se osummary or results lagnostics , page , Repo Xampie : Swordris or detaills, see lvianua
Use "S f Its & di tics" 3~4, Report) E le : Swordfish (SWO) (for detail M I
o 1. Convergence (MCMC) 2. Model Fit 3. Retrospective S :
valaren Heidelberger & Welch p test 2.1 CPUE residuals &2 2 Postmrioe Ermiltion analyses eSS
: RMSE Check (PPC)

MASE (# of
Geweke.p Heidel.p Ave;ige P Visual Mohan’ Visual yellow: non ( AMASE Visual
Methods (larger value (larger value 95% Cl band RMSE ( v uest . Is::, (.001;:-‘25:) . |su:: significant=NG vTraﬁe . Is'::,

better) better) c:::::l; inspection i : inspection predicted skill value inspection

Please see i (for B & F)

Manual for Use the 5th | Ball shapes # 0OBS
details on Redband | @ sof |Less %| sheetto located in ot v:“c’w ‘::L";;n: s sh::w&be points
diagnostics. Criteria K r K r wr:\e”l::on, outliers less| better| compute. center are n;ar e i u_l € | Less #better Il beyond

is better | ¥isPeter | fit [Closerto 0.5| better (how 5 it o) s SMATEr | the 95% CI
Blocks e toer i less better | patterns. better
is better many #?) band
Output # # 20 #13 #10 #12 #42 #40 #43 #41
(page#) (p-3) (p-3) (p-3) (p.4) (p-3) (p-3) (p.4 (p-4)
diagnostics # 1 ] 2 I 3 | 4 5 6 7 8 9 10 alsl 12 13 14
Refer to sheet
;:;wot: - (@) (s) (6)
Non
a::ir;ﬁg §$29f;;) 0.13 | 0.21 | 0.08 | 0.25 No 1 |207%| o.854 not so good 0 oK 2 Significant(| 3
rows if 3 ( = 1.24)
1 finalists (for
e)::am;;ei = Fox bit better Non
Scrc:;efer) 0.67 | 0.43 0.31 0.06 No 2 20.4% 0.873 not so good 0 than 2 Significant( 3
) (SWO_ZF) Schaefer 1.19)
Better
del ? FOX FOX FOX | Schaefer| Same |Schaefer| FOX | Schaefer same Same FOX Same FOX Same
modadel ¢
(1) 6 diagnoses are better for Fox, while 3 for Schaefer and 5 same. Thus Fox is the best.
Co;r;r;:ir:: - (2) Although performance between 2 models are very similar except convergence (Fox) much better than Schaefer.
(3) Because of (1) & (2), Fox model is selected.
(Note) Referred by "Good practices for surplus production models" by Kokkalis et al (2024)
< > (1) About (2) Selection form (model)(SWO) (3)Selection form(scenario)(IM) (4) #12  (5) #42  (6) #41+#43 ),




Selection of the best scenario run using 14 diagnostics
(Use "Summary of results & diagnostics", page 3~4, Report) Example : Indian Mackerel (IM) (for details, see Manual)
. 1. Convergence (MCMC) 2. Model Fit 3. Retrospective '
Evaluation S Bt s 4. Hindcast analyses
Heidelberger & Welch p test 2.1 CPUE residuals | 2.2 RMSE Check (PPC)
Geweke.p Awaraga:y ::I‘;\ostv'(:::l s
Methods (larger value Heidel.p 95% Cl band RMSE values - Vnsuaﬁl Mohan's p . Vusua.l significant=NG (Average - Vusua.l
batter) (larger value better) (compute inspection (-0.15~2.0) | inspection predicted skill) value) | inspection
Please see pa—— (forB & F)
Manual for
details on Red bind Us: th:tSth BIaII sth:p.es #of yellow | Alltrends should be . OBtS
dia : P8 e Auto- total #0f | ) o559 SR SEEASER markers should be <1 & PO
gnostics. Criteria K r K r correlation? | 2utliers less compute. center are i il Less # better beyond
? | #isbetter | better fit (B & F ratio) similar smaller
No is better Closer to 0.5 | better (how the 95% CI
5 less better patterns. better
is better many #?) band
Output # #20 #13 #10 #12 #42 #40 #43 #41
(page#) (p-3) (p-3) (p.3) (p.4) (p-3) (p-3) (p-4) (p.4)
diagnostics # 1 2 3 | 4 5 6 7 8 | 9 10 11 12 | 13 14
Refer to sheet #
how to do @ ) ()
Scenario #9
(MIN-MIN) 0.35 0.92 0.77 0.66 0.76 OK 0 72.9% 0.478 0K 4 oK 0 0.77 1
Users can .
adjust # ‘:f (Mﬁl::'l::;ll\lol 2945 091 | 075 | 051 | 074 oK 0 75.4% 0.479 oK 2 LESS 0 0.60 1
scenarios to 2 -
compare
Scenario #9
(MIN-MIN) 0.55 0.32 0.17 0.15 0.79 OK 0 77.5% 0.478 OK 0 OK 0 0.64 1
Best
o 0.35 0.35 0.35 0.55 same same 0.35 035 & 0.55 same 0.55 0.35 & 0.5S same 0.4s same
scenariors
(1) 6 best diagnoses for 0.3S, 4 for 0.5S, 1 for 0.4S and 5 for same. Thus 0.3S is selected as the best.
Comments &
decision (2) In addition, 0.3S indicates much higher (better) convergence results than others.
(3) In conclusoin, #3S is selected as the best scenario.

< > (1) About (2 Selection form (model)(SWO) (3)Selection form(scenario)(IM) | (4) #12  (5) #42  (6) #41+#43 |
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I This is an example of Sworfish (SWO) (Schaefer and Fox) & Indian Mackerel (IM) (3 Scenarios) from page 4 in each Report.
Compute average values using the template.

2
3
4 Model | | Schaefer | | Fox |
5
g JP_NW : p = 0.981 o JP_SW: p=0612 "
- p value (PPC) 5 ' . f T — FPSW =072
7 Schaefer Fox i t NE ko © = e ; 3
g fleetl | 0.980 0.990 & . ) _ e A
o fleet2 | 0612 | 0670 S o s m & m o 5 0o 1 ‘é“ T 5w = = 5 : =
0 fleet3 | 0971 | 0.960 3@ i g = R
11 fleet4 & 5 4 e g
12| fleet5 ® v
13 fleet 6 ° 0 5 10 15 20 ; 0 5 10 15 20
14 average 0.854 0.873 Realized D) Realized D(z?)
15
16
17 Scenario | | Depletion 0.3 [ | Depletion 0.4 | | Depletion 0.5
18
19 p value (PPC)
20 scenario # 8 ° U Als - ., CPUEp=04T9 8 ~ CPUEp=0478
21 depletion | 0.3 0.4 0.5 o > o =@ oo
22 fleet 1 0.478 0.479 0.478 o @ » g ° or a 8 'r‘ 0
o ] @ g ] F. 7
23 fleet2 o © @ 5 o ; 5o p N
24 fleet3 g e - e 3 :
[0] a ° . . . . o ©
25 fleetd @ o1z . _ . . o 10 2 30 40 o 10 20 30
26 fleetS 0 10 20 30 40 Realized D(x2) Realized D(x?)
2 fleet Realized D(;?)
28 average 0.478 0.479 0.478
29
< > (1) About (2) Selection form (model)(SWO) (3)Selection form(scenario)(IM) (4) #12 | (5) #42  (6) #41+#43 5 o
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This example is from (3) scenario #9 0.3S, Indian Mackerel (IM) (page 3, Report)

Summary of results & diagnoses (1/2) (Key diagnoses) 3. Retrospective
analyses
RETROSPECTIVE ANALYSES
Mohan’s p Visual
; Mohanp | B F (-0.15~2.0) | inspection
(#42) (p.12) Retrospective analyses : 202 | 020 | 02
for 2 most important parameters (B & F) §§§ gg: 00%3
Mohan p (-0.15 < p < 0.2) =>» Converged | e B # of yellow | All trends
(value closer to 0.025 is better) i 208 | 004 | 005 1 markers should be
Yellow marker (not converged) Tverae | 003 | 002 <\J (B & F ratio) SirGlET
' less better patterns.
For this case, #42 # 40
# of yellow (p.3) (p.3)
makers are 2
(1) About (2) Selection form (model)(SWO) (3)Selection form(scenario)(IM) (4) #12 | (5) #42 | (6) #41+#43 F
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(1) About

(2) Selection form (model)(SWO)

(3)Selection form(scenario)(IM)

(4) #12

(5) #42

B € D E E G H K L M N
This example is from (2) SWO_2S (page 4, Report) ‘
SWO_2S(Schaefer)
agnoses (2/2) 4. Hindcast analyses
HINDCAST ANALYSES MASE (# of MASE
yellow: non "
(#41) (page 15) Hindcast significant=ng | (Average | Visual
. . value) |inspection
(predictive skill) predicted skill)
If predicted color points > 95% Cl (forB&F)
=>NG for prediction ol ia # OBS
points
Less # better s:nl;llsel " beyond
(#43) (page 14) - 4 better the 95% ClI
MASE a RN H',Lq'. — band
(Predictive skill) f m #43 #41
(<1) o i (p.4) (p-4)
(sma"er bettel") 2000 2012 20M “.lel 2018 2020
" P EE RS TN 1 12 13 14
Yellow markers (> 1) i ? m:t*: e, (6)
Not acceptable ; _ « S =G
W =
Index MASE . @ Sig:on;‘?(_ -
wnw 112 ) = ==
JP_SW | NA i —— | s
p_SEC_133 [ e i T
Average | 124 |&—+—

(6) #41+#43
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As a result of evaluation of 2 models (Schaefer & Fox) by Selection form
Fox (SWO_2F) was selected

Major results (SWO_2F) are presented in next 3 slides




SWO_2F(Fox)

Summary of results & diagnoses (1/2) (Key diagnoses)

KOBE PLOT RETROSPECTIVE ANALYSES CPUE FITNESS
(#18) (page 18) Kobe plot e I Morans | B F (#10) (page 8) CPUE fitness (1)
#42) (p.12) Retrospective analyses 20 | 003 | 008
for 2 most important parameters (B & F) | 200 | 006 | 007 (ower RMSE bster)
Mohan p (-0.15 < p < 0.2) =» Converged | e e
(value closer to 0.025 is better) 2007 | 005 | 005
Yellow marker (not converged) Average | 003 | 003 24 —
............................................................................................... I..v..v..v.v..........w.v......“.v.v.v........,v.w.........v..v..v.. ! : 1
(#40) (p.14) Retrospective patterns % 8-
§ -
it “El s
§ A i
° 1950 1970 1990 2010 ° 1950 1970 1990 2010
et e (#13) (page 7) CPUE fitness (2)
s ° Red band: No randomness
CONVERGENCE §s i .5 Red points: outliers
(#20) (p.5) Convergence (MCMC) . - - Iw b i i
(> 0'05) (hlgher bEtter) S w0 1w 2w S e w20 gﬂ%’"“hwvﬂk"m S 1
Yellow markers Vear Vear q 5
(nOt Converged) g i o | o g" 1995 2000 008 2000 2015 XL 1M 195 1908 1997 1998 1999
iz i : -
§ = g ol oteff oot J“v""a B
Geweke.p| Heidel.p i S T | kS
K 0.67 031 g ig e B R
0.43 0.06 Sk - ! vour
Year Biomass (1)




Summary of results & diagnoses (2/2)

HINDCAST ANALYSES

(#41) (page 15) Hindcast
(predictive skill)
If predicted color points > 95% Cl
=> NG for prediction

2 JP_NW  p= 086 — JP_SW . p= 0612
MODEL FITS low )
(#12) (page 11) Se -
. I o 0 3 10 15 20 0 5 10 16
Posterior Predictive .E 2 P SE p=0062
Check (PPC). 2, D
£
p should be e
0.2<p<0.8 )
and closer to 0.5 0 s 1 s 2
is better fit. ‘ Realized D(x")
(Users: compute Ave.
& write below)
Ave. p=
ESTIMATED Parameter Meaning Mean  |Lower (95%) | Upper (95%)
K Carrying capacity (t) 220,322 171,844 287,317
PARAMETER r Pop. growth rate 0.41 0.31 0.53
VALUES BO/K Depletion (EST) 0.99 0.68 131
sigma.proc Estimable process VAR 0.05 0.03 0.08
m Shape parameter 1 1 1
Fmsy F at MSY 0.40 0.30 0.53
TBmsy TB at MSY (t) 81,092 63,250 105,751
MSY MSY (t) 32,528 29,405 38,909
Catch(2021) Current catch 24,528
(#21) bmsyk | Limit Ref. Point (TB/TBmsy) | 0.37 037 037
(page 16) TB(1950)/ K Depletion (OBS)(start) 0.99 0.67 131
TB(2021)/ K Depletion (OBS)(last) 0.44 0.32 0.60
TB/TBmsy TB ratio 1.18 0.86 1.62
F/Fmsy F ratio 0.64 0.38 0.99

(#43) (page 14)
MASE
(Predictive skill)
(<1)
(smaller better)

Yellow markers (> 1)
Not acceptable

Index MASE
JP_NW | 1.05
JP_SW NA

JP_SE 131
Average 1519

Index

00 05 10 15

Index

00 04 08 12

AR1

2010 2012 2014 2016 2018 2020
Year

JP_SETWASE =137

2010 2012 2014 2016 2018 2020
Yoar




(#37) Future Projections

Projections next 10 years (40%,
60%,80%,100%,120%,140% and 160%
of the current catch).

The current catch is the average catch
of the last 3 years.

Projection is based AR1 (time series
biases filtered).

B/Busy

00 05 10 15 20 25

Biomass (t)

Process Deviation
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Summary of results
(JABBA stock assessment for swordfish (Indian Ocean)

* In the 1%t runs, CPUE (2 fleets) had autocorrelation problems (Both
models)

* In the 2" runs after removals, all diagnoses are OK (both models), i.e.,
convergence, retrospective analyses, no autocorrelation and hindcasting.

* The final selection between 2 models by Selection form, Fox model
(SWO_2F) was selected although both are similar performances except
Fox model was much better in Convergence.

 Stock status (2021)

=>» Safe (green) zone (Pr < 84%) (B/Bmsy=1.18 F/Fmsy=0.64)
e Future projection (next 10 years until 2031)

=» Current catch level (24,500 tons) are sustainable for B & F.



3. JABBA runs (Schaefer=Fox) (runl & run 2)
3.2 Virgin stock [V1]
(1) Swordfish (SWO)

Summary (1/2): How to proceed JABBA runs and
select the best model run (for the virgin stock case)

(1) (optional) Try the preliminary

& exploratory runs. If Kobe plot, Convergence &

retrospective analyses are OK, then do the formal run.

(2) Do the 1%t run & if all key diagnoses are OK, then the 15t run is acceptable.

(3) If not converged, check (#13) time series CPUE residuals.

Delete CPUE with autocorrelation(red band) & extraordinary outliers.

(4) Do the 2" run. If converged, #13, retrospective analyses & Kobe plot are OK,

then the 2" run is acceptable.




3. JABBA runs (Schaefer=Fox) (runl & run 2)
3.2 Virgin stock [V1]
(1) Swordfish (SWO)

Summary (2/2): How to proceed JABBA runs and
select the best model run (for the virgin stock case)

(5) But the 2" run is still not converged, then no solution.

(6) Use other CPUE if available, do 3™ run & do the same checks.

(7) If all key diagnoses are OK, then the 3™ run is acceptable.

(7) If not, no solution, select the best run in each model using the diagnostics

(page 3~4, Report).

(8) Select the best model run using the Selection form.




3.2 Virgin stock
(1) Swordfish (SWO) Data type [V1] (See next slide)
Base case : Schaefer(run1=»run2:best run)
: Fox (run1=»run2:best run)
: Selection of the best model run
Sensitivity : No need
3.3 Non virgin stock
(1) Indian Mackerel (IM) data type [NV2] (see next slide)
Schaefer : Base case & Sensitivity
Fox : Base case & Sensitivity
Selection of the best model run from all runs




For the non virgin stock data : We now consider cases for [V2], [NV1] or [NV2]
Our example : Indian Mackerel (Sri Lanka) (IM) is [NV2]

[V1] Virgin stock
(Fisheries start &

data availa ble) Virgin stock data (data available from the virgin stock)
[V2] Data 2>[v1]
available later

B1/K=1

Non virgin stock data (data available after the virgin stock)
> [V2]+[NV1]+[NV2]

[NV1] Non virgin stock
(Fisheries start & data

Depletion available)
(B1/K)
[NV2] Data
available later
B1/K=0 r
o Year
Virgin Non-virgin
stock stock
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Input data

:1)

Standardized CPUE (scaled as Ave

vl

5.00

4.00

3.00

2.00

1.00

ceoe
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0coc
6T0C
8T0¢C
LT0C
910¢
ST0¢C
v10¢
€10¢C
¢10¢
T10C
010¢
600¢
800¢
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S00¢
¥700¢
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00tz
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0.00

Catch (tons)

A
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6,000

5,000

4,000
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2,000
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010¢
600¢
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¥00¢
€00¢
00t
T00C
000¢
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2 possible outliers (2013 & 2020) due to sharp increases & drops
=>» 2014: 10% of 2013, 2020: 12 times of 2012 and 2021: 10% of 2021

such up & down (huge biomass changes) not realistic
to investigate this, we set up base case & sensitivity

Base case : Original CPUE series & 5 sensitivity (next slide)

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0.000

2001

Standardized CPUE (scaled as Ave=1)
2020

124
2013 times

N O < 1N W I~ 0 OO O 1 N OO < n W i~ 0 O O
o O O O O O O O I ™ < =~ =< = = =+ = «—
o O O O O O O O O O O O O oo o O O o O
AN AN AN AN AN AN NN AN NN AN AN NN N NN NN NN

10%

2021

2022
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6 scenarios (1 base case & 5 sensitivity)

using 5 red dots : 2 for 2 outliers (Max) (2013 & 2020) , 2 for their Minima
(average values before & after) & one for average values of Max & Min (2020)

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0.000

2001

2002

2003

Standardized CPUE (scaled as Ave=1)

MAX
(2013)

MIN
(2013)

<t wn W ™~ 00 OO O =« N O < N W
O O O O O O «—f o = = o o
o O O O O O O O O O O o o
N N AN NN AN N NN NN NN

MAX
(2020)

12

times up

2017

2018

2019
202

MIN
(2020)
o

2021

2022

Type 6 Scenarios
Base case (1) Max-Max
(original CPUE series)
(2) Max-Ave
(3) Max-Min
Sensitivity (4) Min-Max
(5) Min-Ave
(6) Min-Min
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Indian Mackerel (IM)(Sri Lanka) data : B1/K depletion

® As explained, we need to set up several scenarios for B1/K1. How to set up? noting Catch start from 2000.

® As a 1%t step, we will set 3 scenarios (0.2,0.4 & 0.6) (wider range by 0.2) to see the situation, then select the best
scenario (B1/K).

® 0.8 is not included as fisheries start many years ago before 2000, hence 0.8 is likely too optimistic.

Depletion

Virgin stock (K) (2000)

® 0.8 <« Notapplied as too optimistic

® 0.6

0.4 catch (tons)

0.2
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Considering 6 scenarios, 3 different depletion values (B1/K) & 2 models, ©
we need to make 36 runs to evaluate the best run (most plausible results).

Model
Type 6 Scenarios Schaefer Fox
B1/K (depletion) | B1/K (depletion)

Base case

1) Max-M 0.2 0.4 0.6 0.2 0.4 0.6
(original CPUE series) (1) Max-Max

(2) Max-Ave 02 1 04| 06| 02| 04 0.6
(3) Max-Min 0.2 |1 04| 06| 02| 04 0.6
Sensitivity (4) Min-Max 0.2 | 04| 06| 02| 04 )| 0.6
(5) Min-Ave 02 | 04| 06| 02| 04 ] 0.6
(6) Min-Min 02 | 04| 06| 02| 04 ] 0.6




How to evaluate runs ?

(1) Initial evaluation by visual inspections
=>» Kobe plot & Retrospective analyses

(2) Evaluation by diagnostics
=>» After good runs are selected, they are inspected by
the Selection form including 14 diagnostics, then the
best run is identified.



Initial evaluation by visual inspection for Kobe plot & retrospective analyses

Visual inspection for the base case (1) (Max-Max) is demonstrated next 2 slides.
Table below shows the summary of results

(1) MAX-MAX (base case)

Scenario B1/K 0.2 0.4 0.6

Kobe plot (*) Schaefer NG NG NG
too optimistic (NG)

if F/Fmsy < 0.5 &

Fox NG NG NG
1.5 < TB/TBmsy
Retrospective patterns | Schaefer NA NG NG
(Visual inspection)
Fox NG NG NG

(*) Criteria of the un-plausible Kobe plot
NG: No Good (not plausible) and NA : results are Not Available




Another initial criteria for future consideration

* Retrospective analyses by numerical evaluation using Mohan
p values of Bratio (B/Bmsy) & Fratio(F/Fmsy), which are also
important to evaluate stock assessment results.



(1) Max-Max
(base case)
Kobe plot

Depletion
(B1/K=0.2)
S: NG & F:NG

Schaefer(S)

Fox(F)

Depletion
(B1/K=0.4)
S: NG & F:NG

Depletion
(B1/K=0.6)
S:NG & F:NG
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(1) Max-Max
(base case)
Retrospective patterns

NA

0.2
(NG)
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For other runs

* Using the same visual inspections, 5 sensitivity runs are
inspected.

* Actual visual inspections are omitted as many slides are
needed to show.

* Instead, summary of results of all 6 runs (1 base case & 5
sensitivity) are shown in the next slide.



Summary of
results
base case
+

5 sensitivity

NA
Not Available

NG(Not Good)
not acceptable

Only 1 run
(6) Min-Min
satisfies the
visual inspection
thus selected

(1) MAX-MAX (base case

(4) MIN-MAX
Scenario B1/K 0.2 0.4 0.6 Scenario B1/K 0.2 0.4 0.6
Kobe plot Schaefer NG NG NG Kobe plot Schaefer NG NG NG
too optimistic (NG) too optimistic (NG)
. <0, )
if F/Fmsy<0.5 & Fox NG NG NG if F/Fmsy < 0.5 & Fox NG NG NG
1.5<TB/TBmsy 1.5 < TB/TBmsy
Retrospective patterns | Schaefer NA NG NG Retrospective patterns | Schaefer NA NG NA
(Visual inspection) (Visual inspection)
Fox NG NG NG Fox NG NG NG
(2) MAX-AVE (5) MIN-AVE
Scenario B1/K 0.2 0.4 0.6 Scenario B1/K 0.2 0.4 0.6
Kobe plot Schaefer|  OK oK NG K
obe plot
too optimistic (NG) 00 optimiztic (NG) Schaefer NG NG NG
if F/Fmsy < 0.5 & Fox oK oK NG if F/Fmsy < 0.5 &
1.5 <TB/TBmsy ’ Fox NG NG NG
1.5 < TB/TBmsy
Retrospective patterns | Schaefer NG NG NG Retrospective patterns | Schaefer NA NG NA
(Visual inspection) . . .
Fox NG NG OK (Visual inspection) Eox oK NG NG
(3) MAX-MiN (6) MIN-MIN
Scenario B1/K 0.2 0.4 0.6 Scenario B1/K 0.2 0.4 0.6
Kobe plot Schaefer|  OK oK NG Kobe plot Schaefer| OK oK NG
too optimistic (NG) too optimistic (NG)
if F/Fmsy <0.5 & .
F OK NG NG if F/Fmsy < 0.5 &
1.5 < TB/TBmsy ox ) 5/ ) TBV/TBmSy Fox oK oK NG
Retrospective patterns | Schaefer | NG NG NG Retrospective patterns | Schaefer NG OK NG
Visual inspection . . .
( P ) Fox NG NG NG (Visual inspection) Fox NG NG NG




(6) MIN-MIN
Scenario B1/K 0.2 0.4 0.6
. Kobe plot Schaefer |  OK 0K NG
What is the next?
° if F/Fmsy < 0.5 & Fox oK oK NG
1.5 < TB/TBmsy
Retrospective patterns | Schaefer NG OK NG
(Visual inspection) Fox NG NG NG

* As we use the wider range (every 0.2) for sensitivity.

* We need to investigate further sensitivity with narrower range (every
0.1)

* So, we will investigate 0.3, 0.4 and 0.5 (Schaefer) in details using 14
diagnostics available in the Selection form.



How to get the Selection form?

(1) From the 3" menu

(2) Independently from the ESL software folder,

which is not linked to the software.

lane river1.3 20
Base case & sensitivity
Pl PC > Windows (C:) > ESLSoftware > JABBA_Manager > JABBA references >
Schaefer ’ I N EREZ - = £5 -
AR B A i UEP
Fox 3 2]
sample data 2024/10/02 1:52 271 A5 -
St At G M | JABBA M 2024/10/02 1:47 Cl HTML Docu 5,824 KB
the best run Q‘ - anual ( _Manager) / 2% hrome ocu... :
@ ﬁj Selection form 2024/09/30 9:16 Microsoft Excel 7-7... 1,171 KB
inkage to Ko I
dr software
Manual ‘
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Selection of the best scenario run based on 14 diagnostics
Indian Mackerel (IM)

1. Convergence (MCMC)

2. Model Fit

3. Retrospective

Evaluation 2.3 Posterior Predictive | 4. Hindcast analyses
Heidelberger & Welch p test 2.1 CPUE residuals | 2.2 RMSE ' analyses
Check (PPC)
MASE (# of
Average p MASE
Geweke.p . ) ) . yellow: non i
Methods (larger value Heidel.p 95% ¢l band RMSE values Visual Mohan’s p Visual significant=NG (Average Visual
(larger value better) (compute inspection (-0.15~2.0) inspection A ) value) inspection
better) ourself) predicted skill)
Please see Y (for B &F)
Manual for Use the 5th | Ballsha
pes # OBS
. # of yell All houl
details on e | total #of Less % sheet to located in r:a‘:ie:sw shotl:;ln:: ) :l:: d&be points
diagnostics. Criteria K r K r Auto- . |outliers less 0 compute. center are i o Less # better beyond
correlation? |~ | er | better fit (B & F ratio) similar smaller
No is better Closer to 0.5 | better (how the 95% CI
. less better patterns. better
is better many #?) band
Output # #20 #13 #10 #12 #42 #40 #43 #41
(page#) (p-3) (p-3) (p-3) (p-4) (p-3) (p-3) (p-4) (p-4)
diagnostics # 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Refer to sheet #
how to do 4 ) (6)
Scenario #9
(MIN-MIN) 0.3 0.92 0.77 0.66 0.76 OK 0 72.9% 0.478 OK 4 OK 0 0.77 1
Users can
i S io #9
adjust # of cenario 091 | 075 | 051 | 074 oK 0 75.4% 0.479 oK 2 LESS 0 0.60 1
scenarios to | (MIN-MIN) 0.4S
compare
Scenario #9
(MIN-MIN) 0.55 0.32 0.17 0.15 0.79 OK 0 77.5% 0.478 OK 0 OK 0 0.64 1
Best
. 0.3S 0.3s 0.3s 0.5S same same 0.3s 03S & 0.55 same 0.5S 0.35 & 0.5S same 0.4s same
scenario?
(1) 6 best diagnoses for 0.3S, 4 for 0.5S, 1 for 0.4S and 5 for same. Thus 0.3S is selected as the best.
Comments & . . .
decision (2) In addition, 0.3S indicates much higher (better) convergence results than others.
129

(3)

In conclusoin, #3S is selected as the best scenario.




Scenario #9 (Min-Min) 0.3S is selected as the best.

* If users wish to search more finer scale of the depletion levels for last
2 decimals (such as 0.032, 0.034....), the same process can be used.

* But, one decimal such as 0.3 is enough considering sensitivities of
results (accuracy levels), which is the standard level in the stock
assessments.




Major results (next 3 slides)



Summary of results & diagnoses (1/2) (Key diagnoses)

MIN-MIN 0.35(Schaefer)

KOBE PLOT

RETROSPECTIVE ANALYSES

CPUE FITNESS

(#18) (page 18) Kobe plot

B/Bugy

(#42) (p.12) Retrospective analyses
for 2 most important parameters (B & F)
Mohan p (-0.15 < p < 0.2) =» Converged

(value closer to 0.025 is better)
Yellow marker (not converged)

CONVERGENCE

(#20) (p.5) Convergence (MCMC)
(>0.05) (higher better)
Yellow markers
(not converged)

Geweke.p| Heidel.p
K 0.92 0.66
r 0.77 0.76

Mohan p B F
202 -0.20 0.25
2021 -0.08 0.09
2020 0.05 -0.05
2019 0.05 -0.05
2018 0.04 -0.05

Average -0.03 0.04

T=I0T

et
06

Biomass (1)
0 10000 30000
Fishing montality F
02 04

00

7O

W

2000 2005 2010 2015 2020

Year

Year

2000 2005 2010 2015 2020

=]

15 24

B/Busy
1.0
FlFusy
00 05 10 15 20 25

00 05

PO

2000 2005 2010 2015 2020

2000 2005

2010 2015 2020

Year

Year

iy

t ¥

§
ggwwgg
i

F=U0T

2000 2005 2010 2015 2020
Year

log resiuais

(#10) (page 8) CPUE fitness (1)
(lower RMSE better)

10

RMSE = 72 9%
-

A0 05 1] 0s

Residuals

(#13) (page 7) CPUE fitness (2)
Red band: No randomness

Red points: outliers

CPi

95 l.f l.q 1.T 1.9 .T.T.Q oL 1I 1. 556 b

2005 2010 2015 2020

Year
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Summary of results & diagnoses (2/2)

HINDCAST ANALYSES

(#41) (page 15) Hindcast
(predictive skill)
If predicted color points > 95% ClI
=>» NG for prediction

MODEI‘ FITS CPUE : p=0.478
— 3 1 @Q’c
N o]
(#12) (page 11) 281 o
. . (]
Posterior Predictive o 9
Check (PPC). g o | P
p should be 8 =
0.2<p<0.8 a © i ' . ' '
and closer to 0.5 0 10 20 30 40
is better fit. i 2
(Users: compute Ave. Realized D(y")
& write below)
Ave.p=__
ESTlM ATED Parameter Meaning Mean Lower (95%) | Upper (95%)
K Carrying capacity (t) 37,476 26,994 53,156
PARAMETER r Pop. growth rate 0.61 0.39 1.04
VALUES BO/K Depletion (EST) 0.28 021 0.40
sigma.proc Estimable process VAR 0.05 0.03 0.09
m Shape parameter 2 2 2
Fmsy F at MSY 0.30 0.20 0.52
TBmsy TB at MSY (t) 18,738 13,497 26,578
MSY MSY (t) 5,475 4,365 9,893
Catch(2022) Current catch 4,522
(#21) bmsyk |Limit Ref. Point (TB/TBmsy) | 0.50 0.50 0.50
(page 16) TB(2000)/K | Depletion (OBS)(start) 0.28 0.21 0.40
TB(2022)/ K Depletion (OBS)(last) 0.55 0.20 0.87
TB/TBmsy TB ratio 1.10 0.40 1.74
F/Fmsy F ratio 0.75 0.27 2.51

(#43) (page 14)
MASE
(Predictive skill)
(<1)
(smaller better)

Yellow markers (> 1)
Not acceptable

Index MASE
CPUE 0.77
Average 0.77

Index
10 20

00

AR1

CPUE WASE=TT77




(#37) Future Projections ; 2 ; M:
a ° T ool
® Projections next 10 years (40%, q1..-°9 -
60%,80%,100%,120%,140% and 160% S | N —
2018 2020 2022 2024 2026 2028 2030 2032 2018 2020 2022 2024 2026 2028 2030 2032
of the current catch). g s o
® The current catch is the average catch - s
of the last 3 years. g & § 2
: ;
® Projection is based AR1 (time series §_ i :
biases flltered)' ° .2.’018 2020 2022 2024 2026 2028 2030 2032 ° 2(;13 20'20 20'22 20.24 20'26 20.28 20.30 2(;32
5 Year Year

0.1

4000 6000

Catch (t)

Process Deviation
0.0

2000

-0.1

-0.2

2018 2020 2022 2024 2026 2028 2030 2032 2018 2020 2022 2024 2026 2028 2030 2032

Year Year

(#37) Future Projections




Summary of results
(JABBA stock assessment for Indian Mackerel in Sri Lanka)

e Standardized CPUE (MIN-MIN scenario) produced most plausible results.
=>» 2 peaks (2013 & 2020) are unlikely correct abundance index.
e Depletion level (2020) =0.3 in CPUE(MIN-MIN) produced reliable results.
=>» All diagnoses are OK, i.e., convergence, retrospective analyses,
no autocorrelation and hindcasting.
 Stock status (2022)
=>» Safe (green) zone (60%) close to MSY levels (B/Bmsy=1.1 F/Fmsy=0.75)
e Future projection (next 10 years until 2032)
=» Current catch level (4,500 tons) are sustainable (B & F)



4. Final Remarks (important)

* Through two JABBA case studies (Swordfish and Indian Mackerel),
users well recognized that that process to get the best run is not easy
and rather complex.

* This is because there are various treatments for JABBA run to get the
best run (result) due to different attributes of each data.

* Thus, users need to work with us [MENU] to produce the best result
as users know the data well and [MENU] know the software as a
developer of the JABBA software.



Appendix A History of Development & Application underpinning this software

History of Development

2023/04 Start development

2024/10 Version (1.0.0) (Original version)

2024/12 Version (1.2.0) (Entry window improved)

2025/05 Version (1.3.6) (Report and Selection form are improved)

Application underpinning this software
® Microsoft Visual Studio (2022)
® Graphics: (1) C#, (2) . NetFrameWork4.7.2 and (3) . NetCore6.0
® R-4.3.1-win(2023)
® R related application
» JAGS
» DevTools
» Reshape2




Appendix B Report of the JABBA run
(Report_ SWO _1S) (sample)



Report_ SWO 1S (Schaefer)

Contents
Output
Summary of results & diagnoses

1.

I A S

Convergence

Heidelberger and Welch Statistical test (MCMC)
Model fit

2.1 CPUE Residuals (Randomness & outliers)
2.2 RMSE (Root Mean Square Error)

2.3 Prior to Posterior Median/Variance Ratio (PPMR/PPVR)
2.4 Posterior Predictive Check (PPC)
Retrospective analyses (model mis-specification)
Hindcast analyses (prediction power)

Estimated parameter values

Visual inspection

Next step (Selection of Schaefer or Fox)

SWO_1S(Schaefer)

Note: Sometimes there are blank figures and/or tables due to space limitations. In such a case, please copy and paste from the original output files

located one before this Report folder). If there are no outputs, please leave it empty.

@



SWO_1S(Schaefer)

Output (43 files) (24 files are used in this Report, while not for 19 files with X)

(1) (2) (3) 4) (s) (s) )] (8) (9) (10)
A wom g3 A A Bz == - ™ ] X
A [ pe—— A [Eep—— = u v b
s v O a2 -
A — A — -
Pasteriors__Schaefer |MCMC__Schaefer_Uni Posteriors__ MCMC__ p_U Cpfnp_U Index__Schaefer Catch__Schaefer Catch-fit__Schaefer |Index_Residuals__Scha
_Unif f Schaefer_LNorm Schaefer_LNorm LNgfm_summary\ Se LN _trajectory\ Se efer
haefer haefer
(11) (12) (13) (18) (15) (18) 17 (18) (19) (20)
— — > b —_— " — T
— — Y - — o= ol i
— 5 — =g d,
Index- Index_PP_ckeck__Scha| Index_Residual-Runs- Index-logFits__ ProcDev__ Schaefer | Trajeglory__ Schaefer Surplus- Kobe-plot__Schaefer | Summary__Schaefer | Estimates_MOMC
biomass__Schaefer efer Tests__Schaefer Schaefer Production_phase
Schaefer
(21) (22) (23) (24) (25) (26) 27 (28) (29) (z0)
[ N .. . » —‘, ™ ™ 9 _— —3
a, 1 1 " 1, > M
_[;nm;(ﬂ PuE_n_ _Esti -r.-__M.n—Q_DO Tr “;V_--- Q1 |_Trajs ory__br— ction| Kol _ﬂ_e-d__ fault |_Keb _Gr_cen-__ nnua| Projegfion_d It__ |Projegrfon_defnit_myProjegion_defht_red
*C Adefault_B0% _default Schaefer in_ nt__Schaefe
(¢1 (32) (33) (34) (35) (z6) (E7)) (38) (39) (40)
< D S D ~ < 4 - - Do
- .’ - - ~
1, x d, M = N s ¥ s
.. Sl e
Projecpibn_defyylt_rec| Traj ry_Priygction|  Kopf2 Red\aR1 |_Kobe2 Green_snnuall Propetion _ |Projecyon_AR ain_|Projection_AR1_recenfProjecpfon_ARN\recent|Projecybn_Comgare_d Retra_Schaefer
ent_main_ " AR1_BO%RCI _AR1 Schaefer _Schaefer_ _main_ efault-AR1_
(a1) (42) (43)
- X B} X B}
Hind-Cast_CV _Maohns MASE
(Note) Blanks means implausible resuits or not available.
2
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SWO_1S(Schaefer)

Summary of results & diagnoses (1/2) (Key diagnoses)|

KOBE PLOT RETROSPECTIVE ANALYSES CPUE FITNESS
(#18) (page 18) Kobe plot o | | T (#10) (page 8) CPUE fitness (1)
#42) (p.12) Retrospective analyses i 200 | 001 | o001
for 2 most important parameters (B & F) 200 | 007 | 010 {lower BISE better)
Mohan p (-0.15 < p < 0.2) = Converged o5 e L
(value closer to 0.025 is better) 200 | 003 | o004
Yellow marker (not converged) Average | 004 | 00 i

(#40) (p.14) Retrospective patterns

resiuals
40 05 00 05 10
1 L '

§ g
- =2 g
. s (#13) (page 7) CPUE fitness (2)
1850 1970 1990 2010 1950 1970 1990 2010 Red band: No randomness
5 — = = Red points: outliers
CONVERGENCE 5 " y o . _— =
- & o E E | 522, ol e
0 s s Bl a1 i | )
(#20) (p.5) Convergence (MCMC) = = . %
(>0.05) (higher better) T wm | e | 200 “ie w0 e | 2010 Tl s O el s B
Yellow markers Vear Tour : .
(not converged) g M| o g g E T"*"AI
§s ; . .
Geweke.p| Heidel.p %2“""—“"—"" "‘“‘\,/ ] § E e
2 s
K 0.80 0.57 & e ’ ‘ g g H ,;5‘““&‘"%’-"&"1;’751“1“1
0.96 0.67 s o "
1950 1970 1990 2010 -

195 00 005 2000 013 X0

Year
Year

141



Summary of results & diagnoses (2/2)

SWO _1S(Schaefer)

MODEL FITS HINDCAST ANALYSES
(#12) (page 11) ! (#41) (page 15) Hindcast
Posterior Predictive ' J (predictive skill)
Check (PPC). c o If predicted color points > 95% CI ARY
p should be 57 . TR YW 1
0.2<p<0.8 E ' =» NG for prediction = —
. ’ | - * 0
and closert0 0.5 !: ° cee
is better fit. i :
(Users: compute Ave. | (#43) (page 14) o w2 W W w10
& write below) | MASE T o—
(Predictive skill) i E——— s
Ave.p=___ P o
Reatzed D(z") (< 1) =
(smaller better) T BT WM ™
PR YT
2 ° o ®sl
ESTIMATED S| regoeee | ao | s | s Yellow markers (> 1) e
i e » -
PARAMETER E evp——— = — — Not acceptable -
VALUES BO/K Depletion (EST) 0.97 0.68 130 " 22w 2w w2
sigmaproc | Estimable process VAR 0.05 0.03 0.07 Index MASE W)
m Shape parameter 2 2 2 POR 599 . m_
Fmsy F at MSY 0.31 0.23 0.42 P NW 081 §° OO0 '®
TBmsy TEatMsY (1) 101,585 76535 137,584 PNE | 320 3
MSY NEY (1) 31,761 29,018 35E% sl
Cawch(z021) Correntcatch 23528 JPSW | NA S B 205 200 el
(#21) bmsyk  |UmitRef Point (T8/TBmsy) | 0.50 0.50 0.50 JP_SE 141
(page 16) T8(1950)/K | Depletion (OBS)(start) 0.97 0.67 1.30 Aversge | 194
78(2021)/K | Depletion (O8S){last) 0.51 0.39 0.66
T8/TBmsy TBrato 1.02 0.79 131
F/Fmsy Frato 0.76 0.51 1.08
4
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SWO _1S(Schaefer) O

1. Convergences

1.1 Heidelberger and Welch Statistical test (#20)

(#20) Heidelberger and Welch Statistical test on Convergence

Geweke.p| Heidel.p

K 0.80 0.57

r 0.96 0.67
q.l 0.63 0.63
q.2 0.86 0.49
q.3 0.84 0.40
q.4 0.84 0.09
q.5 0.85 0.62
psi 0.55 0.20
sigma2 0.92 0.12
Average 0.80 0.42

Ho: Pr. (MCMC is converged)
Pr.< 0.05(5%) =» not converged (yellow markers) and Higher Pr. < better convergence (MCMC)
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SWO_1S(Schaefer) ‘

.......................................................................................................................................................................................................................

_______________________________________________________________________________________________________________________________________________________________________________________________________________________
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2. Model fit

Reference for Visual Inspection

® Red band (No Randomness and Autocorrelation)
=> Delete CPUE series (fleets)

® Green band (Randomness and No autocorrelation)
=> Keep CPUE series (fleets)

® Red points (outliers)
= Delete if points are very far from the 95% CI bands.
(Decisions depend on seriousness & personal judgements)

® Strange time series trends
=> Time series trends of CPUE residuals should be even. If they
have uneven trends (below), such CPUE need to be deleted.
(Decisions depend on seriousness & personal judgements)

o ©
° -

-
o o
(=4

o
o °
? -

- d

SWO_1S(Schaefer)

" 1098 2000 2008 2010 2015 2020
Year

(#13) Randomness (Autocorrelation) test and outliers

e o) 2 o i
3 3 ; ? i
a m sl nwowinsur,om& Yo 4900
b e
"2000 2008 200 2015 2020 1995 2000 2008 2010 2015 2020
b ) 2 W) :
e - §
e e T ..... U PN S— — |
: T i
o :
e 2 |
195 2000 2005 2010 2015 2020 194 1995 1996 1997 1998 1999 5
e F 53 i
“ :
=] H
S .uotﬁnum?uﬂlobot&o?al.ﬂlng. :
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SWO_1S(Schaefer) '

2.2 RMSE (Root Mean Square Error) (#10)

® Box plots of joint residuals show the overall median with
quantiles. Points beyond the quantiles indicated by the
vertical dotted lines. Losses is the smoother through all

residuals. o RMSE = 22.8%
® Less RMSE (%) is better fit. “ |
o
»
® Outliers far from the quantile box should be deleted. g q
o
® For example (below), 13 points with red circles below, are g o _
candidates of outliers. Decisions how many points should ¢
be deleted, depend on the personal judgements, i.e., some o |
deletes the worse one, while some deletes all. : "
SMA g L] I ] L T ]
a) RMSE = 30.2% 5 1995 2000 2005 2010 2015 2020

Year

10 15

(#10) RMSE, quantiles & loess by fleet.

Index residuals
05 00 0S5

® CPUE_1

e cruel
© CPUE4
o
L

CPUE_S
CPUE_6

:

L B B BN B BN Bn B BN BN BN BN BN BN BN BN BN B BN BN BN NN BN BN BN BN BN BN BN

1986 1991 1996 2001 2006 2011 2015




SWO _15(Schaefer) '

2.3 Prior to Posterior Median/Variance Ratio (PPMR & PPVR)

i
i

® This JABBA application uses 2 steps to estimate
the final Posterior Probability Distribution, i.e.,
1st by uniform and 2nd by log normal model.

10 1% 20 05 10 15 20 25

® Inthe 1st step by the uniform distribution, users
need to input mini and max values for r and K :
and a point value for depletion and sigma2 in § O s T T 000000 T 00050% T 0 ocoamoososs T 0000000 T 5005020
the input menu. E - =

® In the 2nd step by the log normal model, the

estimated parameters of the posterior from the ,
1st step will be used as the prior. § SR Ahele ESEEG AR YRR Waly e

PPVR =073
® As for g, no need to seed initial values as their e
probability distribution functions are estimated

by optimization with others by MCMC.

0000 0004 0008 0012
sgma2

® As for m, it is constant (2 for Schaefer & 1 for

) (#1) Prior & posterior probability distribution

estimated in the 1% step (uniform function).

_____________________________________________________________________________________________________________________________________________________________________________________________________________________
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SWO_1S(Schaefer) .

PPMR & PPVR and Meanings of results
. PPMR PPVR 5
E n - . |(Prior to Posterior Median Ratio) |(Prior to Posterior Variance Ratio)| |
1> Prior (median) was set | Prior (variance) was set smaller
smaller than estimated than estimated
0.000010
q2
21 Prior (median) was set | Prior (variance) was set larger
larger than estimated than estimated
0.000000 0.000010 0000000 00000%0 O 00COZDOOOO00 0000010 ' )
a3 ad 95 5 1 Perfect prior
i 3
, Criteria for fitness
B e ey § If PPMR and PPVR is closer to 1, it means better fitness
e E for point estimate and variance respectively.
; Users need to compute average of 4 parameters
. . ity dickribirki § (K, r, depletion & sigma2) for PPMR & PPVR respectively.
(#3) Prior & posterior probability distribution ; These values will be used to evaluate the best model
estimated in the 2" step (lognormal model). ; (Schaefer or Fox).
; (see the selection form, the 3 menu)
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2.4 Posterior Predictive Check (PPC) (#12)

SWO_1S(Schaefer)

Posterior Predictive Check (PPC)

® PPCis conducted by CPUE fitness between
observed & predicted CPUE. Plausible range
of test statistic p is 0.2~0.8 and value closer
to 0.5 fits well.

® The example (right) indicates that POR,
JP_NW & JP_SE are beyond 0.2~0.8 (not well
fit), thus they might need to drop from
JABBA. Other inspection results (#13 & #10)
need to be referred for the final decision.

® Plots like a ball & centralized indicate better
fits (below).
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(#12) PPC (CPUE fitness) (Average p = )

Users need to compute the average p value using 5 p values above (for example).
The average value will be used to evaluate the best model (Schaefer or Fox)

(see the selection form, the 3'“ menu).
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3. Retrospective analyses (#42)

SWO_1S(Schaefer)

(#42) Retrospective analyses to inspect model mis-specification using Mohan p values & graphs

B F Bmsy Fmsy procB MSY Average
2021 -0.01 0.01 -0.01 0.01 0.00 0.00 0.00
2020 -0.07 0.10 -0.04 0.08 -0.01 -0.01 0.01
2019 -0.07 0.08 -0.07 0.00 0.00 -0.01 0.00
2018 -0.02 0.03 -0.04 0.06 0.00 -0.01 0.00
2017 -0.03 0.04 -0.03 0.05 0.00 -0.01 0.00
Average | -0.04 0.05 -0.04 0.06 0.00 -0.01 0.00

Mohan p: -0.15 < p < 0.2 =& converged. If not converged, they are indicated by yellow markers.

B(B/Bmsy) and F(F/Fmsy) are the most important parameters as for results of stock assessments.
Thus, they will be used for evaluation (see page 3).

Schematic
diagram
showing

well & miss
specified
model

Well-specified model Mis-specified model

[C] All possible data-generating distributions

O Statistical model 3§ Tune data-generating

Plausible range of the Mohan’s p values.
Closer p value to 0.025 is better.

-0.15

-0.1

-0.05 0 A& 005 0.1 0.15

0.025
mid point

0.2
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(#40) Plots of retrospective analyses

SWO_15(Schaefer)

Reference for Visual Inspection

6 Graphs (below) showing retrospective trends & patterns for last 5 years.
During 5 retro years, trends should be smooth, no large differences among
lines nor strange behaviors. As 6 graphs (below) show large differences
except Process Deviations, there is a model mis-specification problem.
Users need to inspect convergence and model fitness.
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4.Hindcast analyses (#43)

SWO _1S(Schaefer)

(#43) Hindcast analyses to examine the prediction power by MASE (Mean Absolute Scaled Error)

Index MASE
POR 599
JP_NW 0.81
JP_NE 3.20
JP_SW NA
JP_SE 141
Average 194

If MASE (Mean Absolute Scaled Error) < 1 =» better prediction ability

MASE 2 1 (yellow markers) = Poor prediction power
(Larger MASE values, less prediction power)

14
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(#41) Plots of Hind cast analyses

Interpretation of graphs (4 fleets example)

Small color circles are the predicted values, and
the large color circles are the actual observed
points. The white circle is observed point
before hand-casting years.

If the large color circles are outside the 95% Cl,
it can be interpreted that the JABBA predictive
performance is low because the prediction
does not match the actual measured value
(smaller color circle).

The JABBA can predict the CPUE of JP_NW well,
but the predictive performance of the other
CPUE is low.

Even if the hindcasting results are poor, the
estimated current state of the stocks
themselves may be true for some cases.
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SWO _1S5(Schaefer) O

5. Estimated parameter values

Not Parameter Meaning Mean Lower (95%) |Upper (95%)
ote K Carrying capacity (t) 203291 | 153872 | 275328
i r Pop. growth rate 0.63 046 084
® Users need to check estimated parameter values table | BVE Dapliion {ESF) 097 063 130
ioh . . f | : sigma.proc Estimable process VAR 0.05 003 007
(right) (#21) and trajectories for 6 relevant parameters || = Shape parameter 5 = 5
(#19) (next page or available in the result folder). 3 Fmsy F at MSY 031 023 042
‘ TBmsy TB at MSY (1) 101,645 76,936 137,664
] ) ) : MSY MSY () 31,761 23,018 35,629
® If users find the implausible values or trends (graphs), || [GEoa " ——— 31528
users can change 4 input parameters values, i.e., K, r, BO/K | bmsyk  |Limit Ref. Point (TB/TBmsy) |  0.50 050 050
(depletion) and sigma.proc. In addition, autocorrelated |! TB(1950)/K | Depletion (0BS)(start) 0.97 057 130
. i : | TB(2021)/K | Depletion (0BS)(last) 0.51 039 066
time series CPUE and outliers need to remove (refer to | T8/ Temsy TBrto 102 073 131
#13, page 8). Thus users need to consider relevant factors | F/Fmsy F ratio 0.76 051 108
synthetically for improvement. ‘
® In this example, values and trajectories for 6 relevant .
P&, ) ) (#21) Estimated parameter values
parameters trends (graphs #19) seem to be plausible,
thus users can use same seeding values when the next run
is implemented for improvements.
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SWO _1S(Schaefer) O
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(#19) Trajectories of 6 key parameters with 95% CI.
(Note) Red broken lines indicate those for B/Bmsy=0.5.
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SWO _1S(Schaefer) .

6. Visual inspection

® In addition to the specialized evaluations (previous Section 1~5), there are “visual inspection” for evaluation as follows:
® Surplus Production (SP) Phase plot (#17) and Kobe Phase plot (#18) (this page), Projections (#31) (next page) and Trajectories of 6 key

parameters (#19) (previous page).
® There are also CPUE residuals plots (#7, #11 and # 14) available in the results folder.
® Users need to inspect visually to see if there are implausible behaviors.

® Asusers cannot improve these plots directly, after the next run for improvements (Section 1~5) is implemented, problems might be solved.

F{Fugy

Surplus Production
10000 20000 30000 40000

0

0 50000 100000 150000 200000
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SWO_1S(Schaefer)

(#37) Future Projections

® Projections next 10 years (40%,
60%,80%,100%,120%,140% and 160%
of the current catch).

® The current catch is the average catch
of the last 3 years.

® Projection is based AR1 (time series
biases filtered).
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(#37) Future Projections
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SWO_1S(Schaefer) '

7. Next step (Selection of Schaefer or Fox)

After users select the best (representative) run each for Schaefer and Fox model, move back to the main menu, click the 3rd menu
(see below) and create the “Selection form” using results from Schaefer & Fox model to decide the best model run.

B JABBA_Manager(ver1.2.2)(2025) x
Base case & sensitivity
Schaefer
Fox
Selection of
the best run gurcx:
Linkage to Kobe I+11
menu-driven software
&
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