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MCMC Markov Chain Monte Carlo methods

AR AutoRegressive model MSY Maximum Sustainable Yield 

ASPIC A Stock-Production Model Incorporating Covariates OBS Observed or Observation

BMSY Total biomass or Spawning Stock Biomass at MSY PM Production Model

Cl Confidence Interval POR Portugal

CPUE Catch Per Unit Effort PPC Posterior Predictive Check

CV Coefficient of Variation PPMR Prior to Posterior Median Ratio

DevTools R package for web-developer tool PPVR Prior to Posterior Variance Ratio

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 SpiCT Stochastic surplus production model in continuous time

JABBA Just Another Bayesian Biomass Assessment SWO Swordfish

JABBA_Manager Menu-driven software for JABBA TAC Total Allowable Catch

JAGS Just Another Gibbs Sampler TB Total Biomass

MASE Mean Absolute Scaled Error TBMSY Total Biomass at MSY

ACRONYMS
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1. Introduction
1.1 Backgrounds & JABBA Outline

• [MENU]  have been using ASPIC (2004) for the Production Model 
(PM) in its menu-driven stock assessment software. 

[MENU] Menu-driven stock assessment software developing team

• However, recently, PM has been progressed substantially. 

(see Table next slide).
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Review : Evolution of Production 
Model(PM)

1. Introduction
1.1 Backgrounds & JABBA Outline

Observation

(data) error

Process

(model)

error

old Original PM

Shaeffer(1954),

PT(1969) & Fox

(1970)

YES

Classical

(Not recommended

to use due to EC)

ASPIC (Ver5.05) Prager (2004)

ASPIC (ver7.5) Prager (2017)

SpiCT (Stochastic surplus

production model in

continuous time)

Pedersen &

Berg (2017)

new

JABBA

(Just Another Bayesian

Biomass Assessment)

Winker et al

(2018)

Basic and used by

RFMOs & fishing

countries (a bit

outdated)

Evolution Type First author

Features

Comments
Equilibrium

Condition (EC)

(death=increase)

(un-realistic)

Error type

Bayesian

(better)

Approach

 NO

Best as state space

(all features

considered)

production models

(Note) There are many other PM, but only representative PM are listed.



•Based on the review of the PM evolution, the best PM 
is the state space PM that includes key features, i.e., 
observation & process errors, Bayesian approach, 
advanced data fitting, weighting and other functions.

•Currently, there are 2 outstanding state space PM 
(SPiCT & JABBA) 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 (1/2)



•We consider that both are well developed & practical 
state space PM. 

•We choose JABBA for our next menu-driven software 
for PM because of our previous experiences, thus 
more familiar with JABBA. 

・ We now review outlines & features of JABBA. 
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1. Introduction
1.1 Backgrounds & JABBA Outline (2/2)



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

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

(3) To now, 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;

• Automatic fitting of multiple CPUE time series & associated 
standard errors;

• Easy implementation of time-block changes in selectivity;

• 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



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 shape with 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
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1. Introduction
1.2 JABBA application to the menu driven software

1st step
Range (constant) function 

2nd step
Log normal function 

2nd step approach to estimate 
Posterior Probability Distribution Function    

R codes were developed by Dr Sheng-Ping Wang, Professor National Taiwan Ocean University



(1) 2 models (Schaefer + Fox) 

Pella Tomlinson is not used as Schaefer+ Fox normally used as standard.

(2) 2 step approach to estimate Posterior Probability Distribution Function

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

• This is an effective & robust approach. In the 1st step, the wider range in 
the constant model, 

will estimate the initial Posterior Probability Distribution Function (*). 

• Then, in the 2nd step, it (*) will be used as the prior information for the 
log normal model to estimate the final  Posterior Probability Distribution 
Function.   
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1. Introduction
1.2 JABBA application to the menu driven software

2nd step approach to estimate 
Posterior Probability Distribution Function    



Note (1)

In this approach, no need to know even rough prior information such as r 

& K. However, it is suggested to check  if r values are plausible by referring 

to Fish Base, Literatures, etc. 

Note (2)

This is the 2 step approach. There are also one step approach, i.e., use just 
range model or lognormal model providing initial guess (seeding) values 
for parameters such as r, K, depletion etc.  
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1. Introduction
1.2 JABBA application to the menu driven software 2nd step approach to estimate 

Posterior Probability 
Distribution Function    
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Input ➔ Run ➔ Output ➔ Report
➔ Selection of the best run

To be completed in 2025 

MENU

Input ➔ Run ➔ Output ➔ Report
➔ Selection of the best run

Select the best run from Schaefer or Fox 



We will follow 
suggestions

made by
“Good practices for 
surplus production 

models” 

Kokkalis et al.
(2024)
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Implementing 
JABBA 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 application to the menu driven software

For details, refer to Section 2 



Comparisons between JABBA vs. ASPIC to understand 

how JABBA is much more effective and superior (1/2) 
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1. Introduction
1.2 JABBA application to the menu driven software



Comparisons between JABBA vs. ASPIC to understand 

how JABBA is much more effective and superior (2/2) 
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1. Introduction
1.2 JABBA application to the menu driven software



Contents : Section 2 Preparations 
2.1 Requirements for PC and Remarks
2.2 Installation

2.2.1 R
2.2.2 JAGS 
2.2.3 DevTools 
2.2.4 Reshape2
2.2.5 JABBA_Manager  

2.3  Uninstallation 
2.4  Schematic diagram of JABBA  
2.5  Folders 

2.5.1  Create folders 
2.5.2  Folders & files  

2.6  Input data (catch and CPUE) 
2.7  MENU

19



(1) Requirements for PC

⚫ 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
(PDF file) (see right).

• Manual can be also obtained
by “call button” available
in menus of the software.
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2. Preparations
 2.1 Requirements for PC & Remarks 



(2) Remarks (2/2)

Manual
This PowerPoint is the manual.
Manual can be used by “call button” available within menus in the software.

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
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2.2 Installation
2.2.1 R
2.2.2 JAGS 
2.2.3 DevTools 
2.2.4 Reshape2
2.2.5 JABBA_Manager  



2. Preparation
2.2 Installation

2.2.1 R

Install R-4.4.1-win (84MB, zipped)(179MB: unzipped) (JABBA Platform) 

Download from  Download R-4.4.1 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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https://cran.r-project.org/bin/windows/base/R-4.4.1-win.exe


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

2.2.2 JAGS

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


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

2.2.2 JAGS



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

• Open R console, then execute (type)
install.packages("devtools")  

• Enter then users will see the window (right)
• Then Click OK to finish.
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2. Preparation
2.2 Installation

2.2.3 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.
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2. Preparation
2.2 Installation

2.2.4 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

2.2.5 JABBA_Manager 
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2. Preparation
2.2 Installation

2.2.5 JABBA_Manager 
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2. Preparation
2.2 Installation

2.2.5 JABBA_Manager 

Users will get the 
icon in the desktop Before using the 

software,
users need to link to R.

So, Click Schaefer
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2. Preparation
2.2 Installation

2.2.5 JABBA_Manager 

Users will see the window below 
to link to R 

Then users will identify Rscript

Then click X to continue
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2. Preparation
2.2 Installation

2.2.5 JABBA_Manager 

Then users will see the window 
(right) and click X to close. 

Then users can close 
JABBA_Manager.

Then uses can use the 
software.  



• When the new version of the menu driven JABBA 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, normally all relevant files & folders should 
be deleted.
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2. Preparation
2.3 Uninstallation



• However, 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  
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2. Preparation
2.4 Schematic diagram of JABBA 
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2. Preparation
2.5  Folders

Example for Schaefer will be demonstrated. Fox has the same 
structure, thus its example is omitted.

SWO (swordfish) in the Indian Ocean data 
are used as test (demo) runs (1950-2021)(5 fleets)



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

・ Then, users need to create the working species folder (for our case, “SWO”). 
・ Users need to create a few sub-folders (for our case, SWO_1 & SWO_2). 
・ This is because we normally need several 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 Folders 

2.5.1 Create folders   



Setting up sub folder (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)

39

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 (above). Users also don’t need to edit any interface R codes. Necessary edits will be
conducted by MENU to be explained later.

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

2.5.1 Create folders   
How to get the sample data?    

Location
(ESL software folder 

in C:)

Copy & pastes
1 folder & 4 files

to your PC 



After copy & pastes, change as below:  

•Catch ➔ Ctach1

•CPUE➔ CPUE1

•CV➔CV1

This is because uses will use different data in several 
runs and they need to assign different numberings. 
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2. Preparations
2.6 Input Data (catch and CPUE) 

What are the contents of 3 CSV files ?

42
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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) 

5 fleets (codes)



2. Preparations
2.6 Input Data 

(catch & CPUE)

Important Remarks

[Catch]

• Catch should be in tons. Kg is allowed, but users need to be 
careful to interpret the results. 

• 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 robust 
assessments. 
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2. Preparations
2.6 Input Data 
(catch & CPUE)

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 example, AR1: AutoRegressive 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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To be completed 
in 2025 

2. Preparations
2.7 MENU 

Input ➔ run ➔ Output➔ Report

Input ➔ run ➔ Output➔ Report



3.1 Outline
3.2 JABBA runs

3.2.1 Entry, Run, Output & Run
3.3 Selection of the best run for each model   

3.3.1 How to evaluate & improve run results? 
3.3.2  How to decide the best run?

3.4 Selection the best model run from Schaefer & Fox model
3.4.1  How to evaluate the best model run?
3.4.2  Evaluation criteria (Appendix B)  

47

Contents Section 3.  JABBA runs (Schaefer・Fox)



3.  JABBA runs (Base case)
3.1 Outline  

• In this section, demo runs by the Schaefer model are 
presented using sample data of SWO (swordfish, Indian 
Ocean). 

• Please note that the same process need to be applied for the 
Fox model to select the best model.

• In each model, the best run will be selected using “Quick 
Evaluation (Diagnosis) ” based on 7 key criteria. 

• Finally, the best model run will be selected from Schaefer or 
Fox model using additional criteria.
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Important remarks on Runs

• Initially users need many preparatory runs before getting 
satisfactory results.

• In the preparatory runs,  users need to use software as test

• In   

49
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3. JABBA runs (Schaefer・Fox)
3.2 JABBA runs 

3.2.1 Entry, Run, Output & Report

Starting JABBA_Manager. Double click the icon 
then click  “Schaefer”. Users will see the window 
(below).   See next a few pages how to proceed.

KAW_3S
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Selecting the data folder. Click “Select data 
folder” button, then go to the folder and click.

3. JABBA runs (Schaefer・Fox)
3.2 JABBA runs 

3.2.1 Entry, Run, Output & Report

KAW_3S
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Edit Run name 
3. JABBA runs (Schaefer・Fox)

3.2 JABBA runs 
3.2.1 Entry, Run, Output & Report

Remark
In this case, the folder 
name & run name are 

same “SWO_1S”.
S for Schaefer

KAW_3S SWO_1S
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Selection of Catch file:
Click catch file selection button ➔ Select catch.csv file ➔ click 

SWO_1S
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Selection of effort & CV  file: follow the same way as catch 

3 input files 
(1) Catch1
(2) CPUE1

(3) CV1
are selected 

SWO_1S



55

Edit parameters 
and click to start 

Defaults 
values are OK

Assign depletion guess value 
(1 for the virgin stock & other values 
considering history of fisheries) 

3. JABBA runs (Schaefer・Fox)
3.2 JABBA runs 

3.2.1 Entry, Run, Output & Report

SWO_1S
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To complete all the process, it will 
take a few - 15 minutes depending 
on data volume (# of years & fleet) 
and PC performance.   

During the process, the processing 
marker (waiting time sign) will 
appear. 

3. JABBA runs (Schaefer・Fox)
3.2 JABBA runs 

3.2.1 Entry, Run, Output & Report

SWO_1S
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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 
middle). Click X  and “Yes” to close 
JABBA_Manager. 

All outputs & 
Report are 

saved in the 
result folder 

(see next page).

3. JABBA runs (Schaefer・Fox)
3.2 JABBA runs 

3.2.1 Entry, Run, Output & Report

SWO_1S
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• 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. 

3. JABBA runs (Schaefer・Fox)
3.2 JABBA runs 

3.2.1 Entry, Run, Output & Report

SWO_1S
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Contents 
SWO_1S

“Report folder” & 
output of results
including files to 
make the Report 
file. 
(see next page) 

Users will not use 
these output files, 
while they can 
refer to.
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There are 2 files in the Report folder

(1) Log file containing log of R execution. Users need to send to [MENU] if 
there are errors in the run. [MENU] will investigate and fix the 
problems and inform back to users.

(2) Another file is the Report file (Report_SWO_1S in our case). This 
includes important files of results for Report word file (see next pages) 

3. JABBA runs (Schaefer・Fox)
3.2 JABBA runs 

3.2.1 Entry, Run, Output & Report To find out the Report 

Report_SWO_1S
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The Report (19 pages) has 7 Sections (below).

Appendix B shows all pages of the Report_1. 

3. JABBA runs (Schaefer・Fox)
3.2 JABBA runs 

3.2.1 Entry, Run, Output & Report

Report_SWO_1S (Schaefer)

SWO_1S (Schaefer)
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3. JABBA runs 
3.3 Selection of the best run in each model

63



In the previous section, we run SWO_1S

We now need to valuate if results are OK.

How to evaluate ?

64
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3. JABBA runs 
3.3 Selection of the best run in each model

3.3.1 How to evaluate & improve run results 

• Quick evaluation 
(diagnosis) by 7 criteria 
is available in page 3, 
Report. 

• 7 criteria are explained 
in the Report (see 
pages indicated).

• The most important 
diagnosis is CPUE 
fitness (#13)(page 6 in 
Report affecting all 
other diagnoses.

• If CPUE are improved, 
all results will be 

improved.

#13 is the 
Graph/Table 

number in Report 



(1) If the 95% CI of residual plots for some fleets 
are in red, it means  that its  time series data 
have autocorrelation (no randomness) 
problem. Thus, CPUE for such fleets  need to 
be removed. In this example, POR and JP_NE.

(1) There are red points (outliers). POR & JP_NE 
have red points. But it is OK  as whole CPUE 
are removed.  Only one red point (JP_NW)  is 
very close to the 95% CI, so it can be kept.

66

#13 
CPUE residuals  

3. JABBA runs 
3.3 Selection of the best run in each model

3.3.1 How to evaluate & improve run results How to evaluate CPUE(#13)?



Now we understand that the 1st run (SWO_1S) is NG.

• Then we need to improve.

• As suggested by quick diagnosis (#13 CPUE fit), 

➔ we need to remove 2 CPUE (fleets) and re-run (SWO_2S)

• How to remove and proceed ?
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• Users need to re-run using the new data set (CPUE & CV). How to set up the new data?  

• Catch1 is same. Revised CPUE & CV need to be created without 2 fleets (POR & JP_NE) 
(see below).  Change files names to Catch2, CPUE2 and CV2.
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3. JABBA runs 
3.3 Selection of the best run in each model

3.3.1 How to evaluate & improve run results 

Revised data set for the 2nd run (SWO_2S) 
without 2 fleets CPUE (POR & JP_NE)

How to proceed after some CPUE 
fleets & outliers are removed? 

Data set in the 1st run (SWO_1S)

Catch1 CPUE1 CV1 Catch2 CPUE2 CV2



We now use SWO_2S for the 2nd run and change the revised data 
from (catch1, CPUE1 & CV1) to (Catch2, CPUE2 & CV2)

69

Revised
data set



Users need to re-run with the revised data 
in the same way as for the 1st run (SWO_1).
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3. JABBA runs 
3.3 Selection of the best run in each model

3.3.1 How to evaluate & improve run results 

SWO_2S
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3. JABBA runs 
3.3 Selection of the best run in each model

3.3.2 How to improve the run 

Results of the 2nd run (SWO_2S) 
is stored in this folder. 

After re-run, users will get output results) 
folder SWO_2 (see below) 
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Geweke.p Heidel.p

Average 0.27 0.25

Geweke.p Heidel.p

Average 0.80 0.42

Index MASE

POR 5.99

JP_NW 0.81

JP_NE 3.20

JP_SW NA

JP_SE 1.41

Average 1.94

Index MASE

JP_NW 1.12

JP_SW NA

JP_SE 1.33

Average 1.24

SWO_1S

SWO_2S

Very much improved after 
2 CPUE removed(all green)

slightly improved (RMSE)
(22.8%➔20.7%)

Convergence（MCMC）
(worsen)  (larger better)

Retrospective 
analyses

(Improved but 
still not OK) 

Need to be < 1  

Results of improvements on major parameters (SWO_1S ➔ SWO_2S)
from quick evaluation. All improved except Convergence(MCMC)



Summary how to improve the run (1/2)

(1) Output #13 (CPUE fit) is the key diagnosis.

(2) If the red band (autocorrelation) in some fleets, delete them

(3) If large outliers(red circle), delete them.
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3. JABBA runs 
3.3 Selection of the best run in each model

3.3.2 How to improve the run 



Summary how to improve the run (2/2) 

(4) Then re-run JABBA by changing names:

   Ran name:  SWO_1S➔ SWO_2S 

Data file name : Catch1➔ Catch2, CPUE1➔CPUE2 & CV1➔CV2

(5) Check by quick evaluation if all are the improved. If so, SWO_2 is the best run. 

(6) If still problems, repeat the same exercise by changing names 

Ran name:  SWO_2S➔ SWO_3S 

Data file name : Catch2➔ Catch3, CPUE2➔CPUE3 & CV2➔CV3

(7) Stop run if users get the satisfactory results. 

(8) That run is the best run (Schaefer or Fox)   
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3. JABBA runs 
3.3 Selection of the best run in each model

3.3.2 How to improve the run 
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3.4 Selection of the best model run from Schaefer & Fox
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(1)Users now have the best run each for Schaefer and Fox.

(2)The results are available in each Report word files (for 
example, SWO_2S).

(3)Users need to select the best model run  comparing 
results by 15 diagnosis in 2 Reports.

(4)It will be inconvenient to compare directly using 
Report files. 

(5)Hence, “Selection form (Table for comparison)” is 
created to evaluate 15 items by diagnosis.

77

3.4 Selection of the best model run from Schaefer & Fox
3.4.1 How to evaluate the best model run



(6) Users need to use this form located  in the 3rd

menu (right). 

(7) For practice, users can get it from ESL software, 
which is not linked to the software. 
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3.4 Selection of the best model run from Schaefer & Fox
3.4.1 How to evaluate the best model run
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3.4 Selection of the best model run from Schaefer & Fox
3.4.1 How to evaluate the best model run

Selection form (Excel) : Contents

(1) 1st sheet  Comparisons 15 diagnosis (example by SWO)

(2) 2nd sheet Blank format 

(3) 3rd sheet Note (example) on diagnosis #6~#9

(4) 4th sheet Note (example) on diagnosis #10

(5) 5th sheet Note (example) on diagnosis #12
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3.4 Selection of the best model run from Schaefer & Fox
3.4.1 How to evaluate the best model run

Selection forms (Excel) 

•To make the Selection form, Users can use either 
example sheet (by editing previous entries) or blank 
sheet.
•4 key evaluation themes with 15 items 

• 15 items are equal weighting (default). If users want to 
change weighting, please do so by yourself.
• Based on the results of diagnosis, users will decide the 

best Model (Schaefer or Fox)



How to use the Evaluation form?

✓Evaluation items need to be filled out by copy & pastes using 
results available in Report.  Hard copy is helpful for editions. 

✓In each evaluation item, users will select “better model 
(Schaefer or Fox() by diagnosis.   

✓The final decision will be made by numbers of “better model”. 

✓ As for this example, the Fox model was selected. 
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3.4 Selection of the best model run from Schaefer & Fox
3.4.1 How to evaluate the best model run
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Appendix A Development history & Application underpinning this software

Development History

April, 2023 Start development 

October, 2024   1st version released

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)

88



89

Note 
(updated information)

SWO_1S  should be used
instead of SWO_1

(updated notation )
to distinguish between 
S (Schaefer) vs. F (Fox)
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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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