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MSY Maximum Sustainable Yield 

AR AutoRegressive model OBS Observed or Observation

ASPIC A Stock-Production Model Incorporating Covariates PM Production Model

BMSY Total biomass or Spawning Stock Biomass at MSY POR Portugal

Cl Confidence Interval PPC Posterior Predictive Check

CPUE Catch Per Unit Effort PPMR Prior to Posterior Median Ratio

CV Coefficient of Variation PPVR Prior to Posterior Variance Ratio

DevTools R package for web-developer tool psi Depletion rate (B1/K)

EC Equilibrium Condition R Open-source & free programming language for statistical analyses & others

FMSY Fishing mortality at MSY Reshape2 R package to transform data between wide and long formats.

GitHub Git (file management tool) + Hub(center) (Internet hosting service) RMSE Root Mean Square Error

HCR Harvest Control Rule Sigma2 Process variance

JABBA Just Another Bayesian Biomass Assessment SpiCT Stochastic surplus production model in continuous time

JABBA_Manager Menu-driven software for JABBA SWO Swordfish

JAGS Just Another Gibbs Sampler TAC Total Allowable Catch
MASE Mean Absolute Scaled Error TB Total Biomass
MCMC Markov Chain Monte Carlo methods TBMSY Total Biomass at MSY

ACRONYMS



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.

7Nishida (2025)
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1. Introduction
1.1 Backgrounds & JABBA Outline

• [MENU] 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).
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• 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. 
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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.
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1. Introduction
1.1 Backgrounds & JABBA Outline 



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

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

See the next slide for details. 
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1. Introduction
1.1 Backgrounds & JABBA Outline 

(*)



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.
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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. 

14



(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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Outline
JABBA (Winker et al, 2018)

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;
• Data-weighting through estimation of additional observation 

variance for individual or grouped; and
• Inbuilt retrospective & hindcasting run and plotting options.
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1. Introduction
1.1 Backgrounds & JABBA Outline
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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: Features in details 
Graphics
• a suite of inbuilt graphics illustrating model fit diagnostics & stock status results.
• Kobe-type biplot plotting functions
Diagnostics 
• Residual & MCMC diagnostics
• Model diagnostic tools
Estimation 
• Estimating Catch with Error
• Estimating the shape of posterior for a given input prior
• Optional estimation additional observation variance for CPUE time series
• Estimating or fixing the process variance
Projection
• Future projections for alternative catch regimes
• Forecasting for alternative TACs
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1. Introduction
1.1 Backgrounds & JABBA Outline



(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

1st step : range model (constant function)  2nd step: log normal model    

• 1st 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 (2nd 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.

19

2 features in this software  
1. Introduction

1.2 JABBA application to the menu driven software
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1st step 
r, K & q: constant

psi (depletion): log normal 
sigma2 (process error) : inverse gamma (4, 0.01)  

2nd step
r, K & q: log normal function
psi (depletion): log normal 

sigma2 (process error) : inverse gamma (4, 0.01)  

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 nd estimated posterior function in dark.
(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. 



JABBA: Features in details 
Graphics
• a suite of inbuilt graphics illustrating model fit diagnostics & stock status results.
• Kobe-type biplot plotting functions
Diagnostics 
• Residual & MCMC diagnostics
• Model diagnostic tools
Estimation 
• Estimating Catch with Error
• Estimating the shape of posterior for a given input prior
• Optional estimation additional observation variance for CPUE time series
• Estimating or fixing the process variance
Projection
• Future projections for alternative catch regimes
• Forecasting for alternative TACs

21

1. Introduction
1.1 Backgrounds & JABBA Outline



• 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 3rd menu).
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1. Introduction
1.2 JABBA application to the menu driven software : Base case and sensitivity runs
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To be completed by 2026. 

JABBA sub-menu



We follow 
suggestions

made by
“Good practices for 
surplus production 

models” 

Kokkalis et al.
(2024)
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Implementing 
JABBA_Manager 

menu driven software 

1. Introduction
1.2 JABBA application to the     

menu driven software
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Note: GitHub (Internet hosting service)
JAGS (Just Another Gibbs Sampler) 

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

For details, refer to Section 2 



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 
2.2.3 R
2.2.4 JAGS 
2.2.5 DevTools
2.2.6 Reshape2
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
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(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. 
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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).
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2. Preparations
2.1 Requirements for PC & Remarks 

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



(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.
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2. Preparations
2.1 Requirements for PC & Remarks 



2. Preparations
2.2 Installation

30

2.2 Installation
2.2.1 Internet environment
2.2.2 Microsoft .NET framework 
2.2.3 R
2.2.4 JAGS 
2.2.5 DevTools
2.2.6 Reshape2
2.2.7 JABBA_Manager  



•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
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2. Preparations
2.2 Installation

2.2.1 Internet environment



• 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). 
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•インストールで .NETが必要
2. Preparations

2.2 Installation
2.2.2 Microsoft .NET framework 



2. Preparation
2.2 Installation

2.2.3 R

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)                           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.
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Users will get 
the installer

Then unzip &
Install.  

Install JAGS-4.3.1 (installer : zipped 25MB) & Unzipped (98MB)  
Download from 
https://sourceforge.net/projects/mcmc-jags/files/
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2. Preparation
2.2 Installation

2.2.4 JAGS



What is JAGS?
(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) 
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2. Preparation
2.2 Installation

2.2.4 JAGS



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

• Open 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.
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2. Preparation
2.2 Installation

2.2.5 Devtools (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.

37

2. Preparation
2.2 Installation

2.2.6 Reshape2 (R application)



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

Installer 
(desktop) 

2. Preparation
2.2 Installation

2.2.7 JABBA_Manager 
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2. Preparation
2.2 Installation

2.2.7 JABBA_Manager 
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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. 

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 

Before using the 
software,

users need to link 
to R.

To do it,
click the gear mark
(lower left corner)

Then, users will  see the 
main menu. Linkage to R
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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)

Then users will identify Rscript



43

2. Preparation
2.2 Installation

2.2.5 JABBA_Manager 

Now users are ready 
to use the software.

If users want to finish 
the software, click X.

Then, users will 
see the JABBA 

main menu again. 



• 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).
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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.  
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2. Preparation
2.3 Uninstallation

Original full folders & files 
before in-installation  

Left-overs after un-installation,
which should be deleted manually.  
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2. Preparation
2.4 Schematic diagram of JABBA 
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2. Preparation
2.5  Setting up folders & files 



・ Users need to create their own “base folders” as shown below 
(for our example, “JABBA”).

・ 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. 
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2. Preparation
2.5 Setting up folders & files   



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)

49

This includes the main R code file for the JABBA runs. Users don’t need to edit.

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

This is the interface R codes to execute the JABBA Schaefer model. Its source code is located in the
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.
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2. Preparation
2.5 Setting up folders & files 

How to get the sample data 
and R codes ?    

Location
(ESL software folder 

in C:)

Copy & pastes
1 folder & 4 files

to your PC 



Setting up working folders & files
Types of folders depend on objectives as examples below.
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In each model folder, there are 
INPUT (4 files & 1 folder) and 

RESULT (one result folder after run)
(below is an example for Schaefer).



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

What are the contents of 3 CSV files ?

52
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SWO
example

1950-2021 Data (1964~2013) is omitted

Catch1.csv CPUE1.csv CV1.csv

Catch in tons CV=0.2 or SE value 
in CPUE standardization 

No data or missing data for CPUE and CV  blank   

2. Preparations
2.6 Input Data 

(catch, CPUE & CV) 
5 fleets (codes)



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 0-catch data is allowed. 1 can be entered for 0.
• Minimum 10 years of catch data are preferred for reliable  

assessments. 
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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.   
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Numbering for Catch, CPUE & CV
• Any number & combination can be assigned 
• Fox example, Catch0, CPUE1, CV3
• But same numbers like Catch1, CPUE1 & CV1 are easier for users to 

handle and distinguish. 
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2. Preparations
2.6 Input Data  (catch, CPUE & CV)
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To be completed by 2026 

2. Preparations
2.7 MENU 

Input  run  Output Report



Section 3
JABBA runs (Schaefer・Fox)

(Base case & sensitivity)
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3. JABBA runs (Schaefer・Fox）
3.1 Outline
3.2 Virgin stock 

(1) Swordfish (SWO)
Base case : Schaefer(run1run2:best run) 

: Fox (run1run2: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  scenarios
Selection of the best scenario from base case & sensitivity.
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• 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).

60

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

3.  JABBA runs
3.1 Outline  



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

3.  JABBA runs
3.1 Outline  
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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  



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] 
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Virgin 
stock 

[V1] Virgin stock
(Fisheries start  & 

data available)  
[V2] Data 

available later

[NV2] Data 
available later 

Year  
Non-virgin 

stock 

[NV1] Non virgin stock 
(Fisheries start & data 

available)

B1/K=1

B1/K=0

Depletion
(B1/K)



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 

by base case & sensitivity, by stock level and by data availability
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3.  JABBA runs
3.1 Outline  

Model
Selection

of the best run in each model

Selection of
the best model

run

Selection of
the best

model run

Schaefer run1 run2

Fox run1 run2

Schaefer

Fox

Virgin

Base case runs Sensitivity runs

(1) Set scenarios for
B1/K, initially a wider
range
(e.g., 0.2,0.4,0.6, 0.8)
(interval=0.2) then
run.

(1) Select the best run initially by
visual inspection (retrospective
patterns & Kobe plot available in
Report each run).
(2) If it is difficult, use diagnoses
available page 3-4, Report for
each run.

Non
virgin

(1) With B1/K=1, run until the
best one is found (normally 1~2
runs).
(2) In this case, run2 is the best
for both models.
(3) The best run (each model)
can be selected by diagnoses
available in page 3-4, Report of
each run.

Run

[V1]

[V2]
[NV1]
[NV2]

Stock
level

Data
availability

code

 (1) Select the
best model run
using the
Selection form
(available in
the separate
excel file),

(1) Set up narrower
range (e.g., 0.1, 0.2, 0.3)
(interval=0.1) based on
results of the base case
run, then apply the same
scenario approach as in
the base case run.

Selection
of the best run in each

model

(1) Probably no need to run sensitivity
as the plausible results can be
obtained in the base case by the robust
setting for B1/K=1.
(2) If needed, apply the scenario
approach used in the non virgin stock
case.

(1) Select the
best model
run by the
selection
form



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(run1run2:best run) 

: Fox (run1run2: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 (*)
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So, we start from SWO Base case Schaefer run1
3.2 Virgin stock

(1) Swordfish (SWO) [V1]
Base case : Schaefer(run1run2:best run) 

: Fox (run1run2: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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Catch and 
standardized CPUE 

(5 fleets) used
to run SWO_1

(Schaefer & Fox)
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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).  
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To select the data folder. Click “Select data 
folder” button, then go to the Schaefer
folder and click.
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(Edit Run name) 

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

1st window (information from the previous run) Edit for the next run. Click to start to run. 

Default values 
are OK.

(See next page
for reasons) 



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) 

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.   
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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. 

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



75

• 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. 
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Contents 
SWO_1S

“One report 
folder”

& “output 
of results 
(49 files)”

# of files will 
be @ 49 

subject to 
availability. 
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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). 

To find out the Report 
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The Report 
has 

7 Sections 
(20 pages)

Appendix B 
shows all 
pages of 

the 
Report_1S. 



Users now need to evaluate if results are OK.

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

Points to inspect 
(by importance)

① Retrospective 
analyses 

② Kobe plot
③ CPUE

(Autocorrelation)
④ Convergence

This example shows
①, ② & ④ OK
③ 2 fleets NG



So, we now moving run2 from run1
3.2 Virgin stock

(1) Swordfish (SWO) Data type [V1]
Base case : Schaefer(run1run2:best run) 

: Fox (run1run2: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.
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From the results and diagnoses, 
①~③ are OK, but 

④ #13 Autocorrelation problems 
for 2 fleets (red alerts) 

(no serious outliers)

We need to delete them and re-
run (SWO_2S) and re-evaluate 

How to remove?
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2 fleets data (CPUE & CV) will be removed 
and create the new data set (see next)
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Revised data set for the 2nd run (SWO_2S) 
deleting 2 fleets (CPUE1 & CV1).

Data set in the 1st run (SWO_1S)

Catch1 CPUE1 CV1 Catch2 CPUE2 CV2



• Any number & combination can be assigned 
• Fox example, Catch, CPUE1, CV3
• But same numbers like Catch1, CPUE1 & CV1 are easier for users to 

handle and distinguish. 
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Numbering for Catch, CPUE & CV



Catch and 
standardized CPUE 

(3 fleets) used
to run SWO_2

(Schaefer & Fox) 
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We now use SWO_2 folder for the 2nd run
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Revised data 
file names



Users need to re-run with the revised data 
in the same way as for the 1st run (SWO_1).
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After the working folder name “Schaefer” is 
selected, 3 CSV Data files (Catch2, CPUE2 & CV2) 

are automatically read. Then click to start run.
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Results of the 2nd run (SWO_2S) 
is stored in this folder. 

After re-run, users will get output results 
in the folder SWO_2 (see below) 
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SWO_1S

SWO_2S

Improved after 2 CPUE 
removed(all green)

Improved (RMSE)
(22.8%20.7%)

Convergence（MCMC）
(worsen)

Retrospective analyses
(close to 0.025 better) 

(improved)

Improvements (SWO_1S  SWO_2S)
Based on the comparisons (below),  all improved except Convergence

Geweke.p Heidel.p
K 0.80 0.57
r 0.96 0.67

Mohan ρ 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

Mohan ρ 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

Geweke.p Heidel.p
K 0.13 0.08
r 0.21 0.12



Summary of results for SWO_2S 
from page 3-4, Report 

next 2 slides
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Page 3 (Report)
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Page 4 (Report)



3.2 Virgin stock
(1) Swordfish (SWO) Data type [V1]

Base case : Schaefer(run1run2:best run) 
: Fox (run1run2: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.
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What is Next ? 

(1) Run Fox in the same way as Schaefer
 As a result, the 2nd run is the best, same as Schaefer
 Results SWO_2F (run and get the Report)
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3.2 Virgin stock
(1) Swordfish (SWO) Data type [V1]

Base case : Schaefer(run1run2:best run) 
: Fox (run1run2: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
Selection of the best model run from 2 models in the sensitivity.
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(1) Users now have the best run each for Schaefer (SWO_2S) & Fox (SWO_2F).
(2) (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). 
(3)   Users need to select the best model run using 14 diagnostics.
(4)   “Selection form (Excel table for comparison)” will be used  
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Selection of the best model run by Selection form



(5) Users can get this form located  in the 3rd menu (right). 
(7) For practices, users also can get it from ESL software, 
(see below) which is not linked to the software. 
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• 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 2nd 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.
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How to use the Selection form?  
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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 (SWO), 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).
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Selection form (Excel) : Contents (6 slides) 
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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 
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Summary of results 
(JABBA stock assessment for swordfish (Indian Ocean)

• In the 1st runs, CPUE (2 fleets) had autocorrelation problems (Both 
models)

• In the 2nd 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)

• Future projection (next 10 years until 2031)
 Current catch level (24,500 tons) are sustainable for B & F.
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(1) (optional) Try the preliminary & exploratory runs. If Kobe plot, Convergence & 
retrospective analyses are OK, then do the formal run. 

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

(3) If not converged, check (#13) time series CPUE residuals.
Delete CPUE with autocorrelation(red band) & extraordinary outliers.

(4) Do the 2nd run. If converged, #13, retrospective analyses & Kobe plot are OK, 
then the 2nd run is acceptable. 
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3. JABBA runs （Schaefer・Fox) (run1 & 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)



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

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

(7) If all key diagnoses are OK, then the 3rd 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.
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3. JABBA runs （Schaefer・Fox) (run1 & 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)



3.2 Virgin stock 
(1) Swordfish (SWO) Data type [V1] (See next slide)

Base case : Schaefer(run1run2:best run) 
: Fox (run1run2: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 
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For the non virgin stock data : We now consider cases for [V2], [NV1] or [NV2]
Our example : Indian Mackerel（Sri Lanka) (IM) is [NV2]
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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)
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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)    
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Base case
(original CPUE series)

(1) Max-Max

(2) Max-Ave
(3) Max-Min
(4) Min-Max
(5) Min-Ave
(6) Min-Min

Type 6 Scenarios

Sensitivity 

82% 
drop 90% 

drop



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

 As a 1st 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.  
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Indian Mackerel (IM)(Sri Lanka） data : B1/K depletion 

Not applied as too optimistic 



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).        
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Base case
(original CPUE series)

(1) Max-Max 0.2 0.4 0.6 0.2 0.4 0.6

(2) Max-Ave 0.2 0.4 0.6 0.2 0.4 0.6
(3) Max-Min 0.2 0.4 0.6 0.2 0.4 0.6
(4) Min-Max 0.2 0.4 0.6 0.2 0.4 0.6
(5) Min-Ave 0.2 0.4 0.6 0.2 0.4 0.6
(6) Min-Min 0.2 0.4 0.6 0.2 0.4 0.6

Type 6 Scenarios

Sensitivity 

B1/K (depletion) B1/K (depletion)

Model
Schaefer Fox



(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.
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How to evaluate runs ? 



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 

(*) Criteria of the un-plausible Kobe plot  
NG: No Good (not plausible) and NA : results are Not Available 
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Scenario B1/K 0.2 0.4 0.6

Schaefer NG NG NG

Fox NG NG NG

Schaefer NA NG NG

Fox NG NG NG

Kobe plot  (*)
too optimistic (NG)

if F/Fmsy < 0.5 &
1.5 < TB/TBmsy

Retrospective patterns
(Visual inspection)

(1) MAX-MAX (base case)



Another initial  criteria for future consideration  

• Retrospective analyses by numerical evaluation using Mohan 
ρ values of Bratio (B/Bmsy) & Fratio(F/Fmsy), which are also 
important to evaluate stock assessment results. 
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Depletion 
(B1/K=0.2)

S: NG & F:NG

Schaefer(S)

Fox(F)

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

Depletion 
(B1/K=0.4)

S: NG & F:NG

Depletion 
(B1/K=0.6)

S: NG & F:NG
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0.2
(NG)

S

F

0.４
(NG)

0.６
(NG)

NA

(1) Max-Max
(base case)

Retrospective patterns



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.
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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   
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Scenario B1/K 0.2 0.4 0.6

Schaefer OK OK NG

Fox OK OK NG

Schaefer NG OK NG

Fox NG NG NG

Kobe plot
too optimistic (NG)
if F/Fmsy < 0.5 &
1.5 < TB/TBmsy

Retrospective patterns
(Visual inspection)

(6) MIN-MIN

Scenario B1/K 0.2 0.4 0.6

Schaefer NG NG NG

Fox NG NG NG

Schaefer NA NG NA

Fox NG NG NG

Kobe plot
too optimistic (NG)

if F/Fmsy < 0.5 &
1.5 < TB/TBmsy

Retrospective patterns
(Visual inspection)

(4) MIN-MAX

Scenario B1/K 0.2 0.4 0.6

Schaefer OK OK NG

Fox OK NG NG

Schaefer NG NG NG

Fox NG NG NG

Kobe plot
too optimistic (NG)

if F/Fmsy < 0.5 &
1.5 < TB/TBmsy

Retrospective patterns
(Visual inspection)

(3) MAX-MiN

Scenario B1/K 0.2 0.4 0.6

Schaefer OK OK NG

Fox OK OK NG

Schaefer NG NG NG

Fox NG NG OK

Kobe plot
too optimistic (NG)

if F/Fmsy < 0.5 &
1.5 < TB/TBmsy

Retrospective patterns
(Visual inspection)

(2) MAX-AVE

Scenario B1/K 0.2 0.4 0.6

Schaefer NG NG NG

Fox NG NG NG

Schaefer NA NG NG

Fox NG NG NG

Kobe plot
too optimistic (NG)

if F/Fmsy < 0.5 &
1.5 < TB/TBmsy

Retrospective patterns
(Visual inspection)

(1) MAX-MAX (base case)

Scenario B1/K 0.2 0.4 0.6

Schaefer NG NG NG

Fox NG NG NG

Schaefer NA NG NA

Fox OK NG NG

Kobe plot
too optimistic (NG)

if F/Fmsy < 0.5 &
1.5 < TB/TBmsy

Retrospective patterns
(Visual inspection)

(5) MIN-AVE



What is the next?

• 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. 
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Scenario B1/K 0.2 0.4 0.6

Schaefer OK OK NG

Fox OK OK NG

Schaefer NG OK NG

Fox NG NG NG

Kobe plot
too optimistic (NG)

if F/Fmsy < 0.5 &
1.5 < TB/TBmsy

Retrospective patterns
(Visual inspection)

(6) MIN-MIN



(1) From the 3rd menu 
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How to get the Selection form? 

(2) Independently from the ESL software folder,
which is not linked to the software. 
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2.2 RMSE

RMSE

 Average p
values

(compute
yourself)

Visual
inspection

Mohan’s ρ
(-0.15~2.0)

Visual
inspection

MASE (# of
yellow: non

significant=NG
predicted skill)

(for B & F)

MASE
(Average

value)
Visual

inspection

K r K r
Red band

Auto-
correlation?
No is better

total # of
outliers  less

# is better

Less %
better fit

Use the 5th
sheet to

compute.
Closer to 0.5

is better

Ball shapes
located in
center are

better (how
many #?)

# of yellow
markers

(B & F ratio)
less better

All trends
should be

similar
patterns.

Less # better

should be
< 1  &

smaller
better

# OBS
points

beyond
the 95% CI

band

1 2 3 4 5 6 7 8 9 10 11 12 13 14

(5)

0.92 0.77 0.66 0.76 OK 0 72.9% 0.478 OK 4 OK 0 0.77 1

0.91 0.75 0.51 0.74 OK 0 75.4% 0.479 OK 2 LESS 0 0.60 1

0.32 0.17 0.15 0.79 OK 0 77.5% 0.478 OK 0 OK 0 0.64 1

0.3S 0.3S 0.3S 0.5S same same 0.3S 03S & 0.5S same 0.5S 0.3S & 0.5S same 0.4S same

Criteria

Selection of the best scenario run based on 14 diagnostics
Indian Mackerel (IM)

Please see
Manual for
details on

diagnostics.

Evaluation
1. Convergence (MCMC) 2. Model Fit 3. Retrospective

analyses
4. Hindcast analyses

Heidelberger & Welch p test 2.1 CPUE residuals
2.3 Posterior Predictive

Check (PPC)

Methods
Geweke.p

(larger value
better)

Heidel.p
(larger value better)

95% CI band

# 40
(p.3)

# 43
(p.4)

# 41
(p.4)

diagnostics #

Refer to sheet #
how to do

 (4) (6)

Output #
(page#)

# 20
(p.3)

# 13
(p.3)

# 10
(p.3)

# 12
 (p.4)

# 42
(p.3)

 Users can
adjust # of
scenarios to

compare

Scenario #9
(MIN-MIN) 0.3S

Scenario #9
(MIN-MIN) 0.5S

Best
scenario?

Comments &
decision

(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.

(2)  In addition, 0.3S indicates much higher (better) convergence results than others.

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

Scenario #9
(MIN-MIN) 0.4S



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.
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Major results (next 3 slides)
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Summary of results 
(JABBA stock assessment for Indian Mackerel in Sri Lanka)

• Standardized CPUE (MIN-MIN scenario) produced most plausible results. 
 2 peaks (2013 & 2020) are unlikely correct abundance index. 

• 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)

• Future projection (next 10 years until 2032)
 Current catch level (4,500 tons) are sustainable (B & F)

135



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. 
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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
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Appendix B  Report of the JABBA run 
(Report_SWO_1S)  (sample) 
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