2"d Workshop (WS)
May 19-23, 2025

Pla lung meeting room (Indian mackerel room! )
(good name for our WS) 7th floor
Marine Fisheries Research and Development Division, DOF, Bangkok

Stock assessments (SA)
for important species in Thailand




Welcome to the 2nd workshop

Questions & Comments
ANY time
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Try to explain
simply & easily
for beginners

~

Highly technical.




No equations (Math)
Language (English)

But you need =»Basic SA knowledge
(F, r, K etc.)(see next page)
Otherwise, a bit difficult to follow
=>» Study, Ask, Learn, study.. Ask, ASK aSK

You need also Basic English Skill




ACRONYMS

AR
ASPIC
Bmsy

Cl
CPUE
cv
DevTools
EC

I:MSY
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
Sigma2
SpiCT
SWO

TAC
B
TByisy

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



Important note

To learn JABBA
(technical, lot of processes & decisions)
Take Many years
(not only by 1 WS) (Surface)
Especially practitioner (real users)
Need to work with [MENU]



Before start, 2 training materials

(1)PowerPoint (for Day 1) 11MB via email
Hope that you got it

(1)Data practice folder M8 14MB via USB stick
Participants will copy during the morning tea break




Another important notice

This time, we work for Short mackerel WG & demersal WG.

4

Thus, members of 2 WG (Weerapol, Nipa & Puy) = CORE participants

What are core participants?
They need to understand (perfect) as they will actively use & publish
Thus, other participants have LESS priority
(cannot wait)

4

Please ask core persons or [MENU] off time or after WS2



ALL Installation Completed
CPUE Manager & JABBA Manager

Thanks for cooperation

Sorry for push



In the past training (not in Thailand), it took 3 days to solve
the un-expected Installation problems after training started.

That is why we now take precautionary approach
to start on time
(like fisheries under uncertainties)



Provisional WS2 schedule (subject to change depending on situation)

AM 9-12 & PM 13-16 |

30 minutes health break (AM & PM)

May AM PM Organized by Short presentation Presenter
Opening & Group photo (before the break) Merit & Demerit of "Bayesian approach" &
19 Mon Introduction & Practice JABBA+CPUE "Statistical inference". In which situation, we | Supapong
standardization should use one of 2 methods?
ch . . .
ange of T.ha/ Fisheries affecting Weerapol
g catchability.
20 Tue Demersal WG [MENU] Recent stock assessment of Brushtooth
(Nishida) lizardfish Saurida undosquamis by DOF (TB Weerapol
and method and/or others (GOT)
Resource |Recent stock assessment of Short mackerel by .
21 Wed Short mackerel WG Puy or Nipa
Person  |DOF (TB method and/or others) (GOT) yortip
(Supapong)
22 Thu Preparation of home work SEAFDEC/TD
Submission of your home work
. & presentation of your home
. Preparation o
23 Fri g work
home work
Carp WG and Sum-up session

Day 1 Group photo before morning tea break
copy Data practice folder (USB) (96MB) during break




List of participants(13): 10 trainees (red box) (3 core)

No prefix name agency core participants remark

1 Dr. Pavarot Noranarttragoon Marine Fisheries Research and Development Division Supervisor

2 Mr. Weerapol Thitipongtrakul Fishery Resources Assessment Group coordinator
3 Ms. Nipa Kulanujaree Fishery Resources Assessment Group

4 Ms. Orawan Prasertsook Fishery Resources Assessment Group

5 Ms. Budsayaphon (JAM)Thongprang Fishery Resources Assessment Group young scientist
6 Ms. Jutima Jangjaiboon Samutprakarn Marine Research and Development Center young scientist
7 Ms. Nitwadee Rittison Rayong Marine Research and Development Center young scientist
8 Mr. Amonthep Khemto Phuket Marine Research and Development Center young scientist
9 Mr. Aphinan Suepsing Ranong Marine Research and Development Center young scientist
10 Ms. Wiparat Thong-ngok Freshwater Research Division

11 Ms. Kajitpan Jarernnate Freshwater Research Division

12 Dr. Supapong Pattarapongpan SEAFDEC-TD Resource person
13 Or. Tom Nishida [MENU] Menu-driven stock assessment software Co-organizer

development team
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Some one (volunteer) Camera(wo)man
Please help to take pictures for records

(not many & only sometimes)
(small amount for important scenes)




For new comers
Introduction

[MENU]
Menu-driven stock assessment (SA) software development team
(since 2005) (21 years) (start TT?)

To provide menu-based software without programming
(like window, Excel, Word, applications, etc.)



For new comers

For those cannot use programs,
no SA experts, Biologist, student etc.

Can do CPUE standardization, SA (such as JABBA)
easily & quicky

but need many years of practice with us [MENU]



JABBA GOAL 80%?? ' | ) y

4

80% satisfaction= Good \__/)\;,

100% not possible
(as no perfect CPUE & catch available)
(same as our life for happiness)

We will see many examples later
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Whatis TT?
Strat-up at

['T: Trinidad & Tobago (2005) (ASPIC)




20 years anniversary (2024) (Thailand)
(last year)




Visit Our home page https://www.esl.co.jp/products/menu/

Attention
To see the updated information
(as of May 2025), clear browsers
cache by click Shift + F5 key
or refer to

https://uaptc.edu/clear-cache

JABBA MENU

1 JABBA_Manager(ver1.3.6)(2025)

Base case & sensitivity

Schaefer

Fox

Selection of
the best run

Linkage to Kobe I+
menu-driven software

& EIN K

- STOCK ASSESSMENT FOR ALL

MENU-DRIVEN SOFTWARE DEVELOPMENT TEAM

Manuals

CPUE standardization

ASPIC

JABBA

Kobe I+l

Achievements

(Training & collaborative works)

SEAFDEC

Thailand
Sri Lanka

Indonesia

Trinidad & Tobago

Others

Product(Sample)

0

Kobe plot (test)

Fllimit) =135 F yy
Scenario 01

LOx T8y

TBimit) = 0.6 x TB yyy
T (target)

—
~

TB/TB MSY
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SOFTWARE COPYRIGHT AND TERMS OF USE
4 POINTS

* Use yourself for your practice.

* Do not provide copy to others.
* Get our permission for official publication, reports etc.

* Users should work with [MENU] for proper usage.




Program + Plan

1. General session (today)
1.1 Introduction
(1) JABBA (theory)
(2) New CPUE standardization
1.2 Demo + Practice
(1) JABBA
(2) CPUE standardization
(3) Data process

PP#
99
11

35 + Practice
24 + Practice
1 + Practice

AM
AM

PM
PM
after WS2

~2. WG session

2.1 Demersal WG
2.2 Short mackerel WG
2.3 Carp WG

3. Homework (Presentation & submission)

4. Sum-up session
4.1 Review, Summary & Recommendation
4.2 Future plan




WS2

surface
(results) JABBA [ }
— process
CPUE
standardization l
CE Data preparation =) After.WSZ
online

=» nominal CPUE S
publication
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1.1 JABBA (Introduction)

Based on Software Manual (136pp) (10MB)
(use as reference)

Contents

- Outline

- Installation

- Implementation

- Demo (case study)



3 ways to get the software Manual

(1) Form Home page
https://www.esl.co.jp/products/menu/jabba manager.pdf

(2) From Call button (software) (3) From software folder

>

EH

D740 TAIE =
RI71I

Adobe Acroba X &

PNG J71 )l
PNG 771
PNG 771l

Microsoft Edge HT..,
Microsoft Excel J—.

Microsoft Edge HT..|

'. JABBA_Manager(ver1.3.6)(2025) X r
> PC > Windows (C:)) > ESLSoftware > JABBA_Manager > sys
Base case & sensitivity N BREZ = ==
O % ) =HER
‘ e ‘ source 2025/04/17 14:17
"] JABBA interface.R 2024/09/09 10:34
Fox
Manual 2025/04/16 10:30
Selection of &) none_big 2024/08/13 17:34
et ] none_horizontal 2025/02/05 12:59
@ none_small 2024/08/13 17:10
€ optionrR 2025/04/29 15:24
Selection form 2025/04/16 10:40
¢ system 2025/04/17 14:17
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https://www.esl.co.jp/products/menu/jabba_manager.pdf

- STOCK ASSESSMENT FOR ALL

MENU-DRIVEN SOFTWARE DEVELOPMENT TEAM

Menu-driven software series (No. 3)

JABBA_MANAGER (VER 1.3.6)
Manual
(May, 2025)

Tom Nishida (PhD) (Representative)
aco20320@par.odn.ne.jp
Kazuharu Iwasaki (Software Engineer)
[MENU]® Menu-driven stock assessment software development team(Japan)
https://www.esl.co.jp/assets/menu

Supervised by Dr Sheng-Ping Wang
Professor National Taiwan Ocean University
Peer reviewed by Dr Doug Butterworth
Professor Emeritus, University of Cape Town

26


mailto:aco20320@par.odn.ne.jp
https://www.esl.co.jp/assets/menu

Our 4 technical advisors

(personally 30 years together)

e . Y

Ad
Ay

@ Michael Tsai, Ren-Fen Wu and 108 others 6 commen ts

Wang

Butterworth

+ 2 others
(Dr Yokoi & Professor CPUE=Shono)




O
JABBA: Just Another Bayesian Biomass Assessment

Henning Winker South Africa) (2018)
=>» sound tough & difficult

Contents lists available at ScienceDirect

Fisheries Research

journal homepage: www.elsevier.com/locate/fishres

JABBA: Just Another Bayesian Biomass Assessment

Henning Winker™"", Felipe Carvalho®, Maia Kapur®“
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JABBA
What types of stock assessment?

This session =2 highly technical
NO WOrry
you can run JABBA



Type 3 : Data rich type with catch, CPUE & Prior

O

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)
N
TYPE Qualitative Parameters No data ERA (Ecosystem Risk v R
1 Assessment) v" Package
PSA (Productivity
Susceptibility Analysis)
TYPE | Quantitative Real data ata Poo 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)
Priors
. Data Poor Longer Some avilable Delpetion rate assumed
(Bayesian )
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)



JABBA Surplus Production Model

What kinds of Surplus Production Model
Available?

Evolution!?



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 ¥ h Observation Observation|| Process | Process |Continuous & and Data
condition approac 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) Prager & CPUE Outdated
(2004~2013) utdate
(not
P recommended
ASPIC (ver7) rager )
(2014~)
SPiCT (Stochastic
surplus production Pedersen & Quarterly or
modpel inpcontinuous Berg (2017) YES YES YES YES finer-scale
ti : catch & CPUE| Space state
ime) YES (all-in-one SPM)
JABBA YES (recommended)
. Winker et al Annual catch
(Just Another Bayesian YES
. (2018) & CPUE
Biomass Assessment)

Annual catch,| Advanced JABBA

JABBA -Select Winker et al YES CPUE & (suitable for
(2020) length- moderate data)
composition | (recommended)

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




2 important points for theoretically GOOD SPM

(1) Bayesian approach
(2) Observation & Model error

v

Space State SPM

3

(3 general use application)
JABBA, SPiCT & JABBA-select



What is Bayesian approach

Parameters estimation method (Probability distribution function)
(mean & SE)
Estimation
Before estimation (model run) After estimation

Prior Posterior

Give guess - Estimated
Parameters - Egﬂg:a_ﬁf 3 Parameters
| Prior |
Q Posterior |
' No real
data are

- 100000 - - 300000 - - 500000
j B j used !! »




What is different
between Bayesian (JABBA) vs. Statistical inference (ASPIC)

Method used in ASPIC
Statistical inference (least mean square)(data based)

!

Bayesian approach
(No data)
Based on probability distribution
(mean & SE)



(1) Merit & demerit between 2 methods

(2) In which case (Situation) we should use Bayesian approach

(all the case ? or particular case?) and also for statistical inference.

Dr Supapong Pattarapongpan(SEAFDEC/TD)
will explain



Why we call Space State (SS) SPM?

What is the SS ?
Space (parameters) & State (modelling)
Integrated Statistical modelling

Theoretically BEST SPM incorporate
[Observation] + [Model] errors
Bayesian framework

Integrated Statistical SPM

4
Space State SPM



3 Space State SPM

JABBA : Annual based SPM (discrete)
JABBA-Select : Annual based SPM with size data (discrete)
(life history & Selectivity)
SPiCT(BEST) : Quarterly + (continuous time) + (catch error) SPM

Why we chose JABBA?
Because we do annual based SPM (basic)

JABBA-select can be done(future if size available)
SPiCT not possible (fine scale SA & highly technical)




JABBA Outline

(1)Bayesian State-Space Surplus Production Model;

(2)Fox, Schaefer or Pella Tomlinson

(3)Runs quickly & provide
=>» key parameters, graphs, diagnostics,
Retrospective & hindcasting (projection) (ALL in one).

(1)Many world-wide users.

39



2 features in this software

(1) 2 models (Schaefer + Fox)
* Pella Tomlinson is not used
as Schaefer or Fox normally used as standard.
* Schaefer or Fox (results) close to Pella Tomlinson

* Pella Tomlinson (many parameters and complex) = no need



Start 10:50 AM
*COPY DATA PRACTICE 140MB



2 features in this software

(2) 2 steps approach to estimate Parameters

e 5 key parameters will be
estimated by Bayesian approach
* The 15t estimation will be used
for prior of the 2"9 estimation

What dose it mean?

o

Population growth rate

Catchability (each fleet)

vi | d | w N

| sigma2 |

Process error




15t step 2" step

m Pﬁbr
O Posterior

® Prior
O Posterior

- 150000. 250000 350000

100000 . 300000 500000 %

K

Refinement approach
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What is MCMC (Markov Chain Monte Carlo) ?

Parameter estimation method by re-sampling of the data

(e.g. 1 million times of repetitions)
=» To estimate Median & SE
=» Bayesian approach

44



Estimation procedure by the Bayesian approach by MCI\/ICT

Prior ‘ JABBA Run by MCMC - Posterior
parameters parameters

provided estimated

PPMR = 1.006 |

by MCMC

o Posterior |

- 100000 - - 300000 - - 500000-
: K : :



5 parameters will be estimated by 2 steps.
r, K, g use different function, while psi & signma2 same

Model
parameters Meaning
1st step 2nd step
r Population growth rate
K Carrying capacity constant log normal
g Catchability (each fleet)
psi Depletion log normal

sigma?2

Process error

inverse gamma (4, 0.01)




Density

2"d step (log normal)

st st tant
1°' step (constan
PPMR =0.998 PPMR = 0.951
PPMR = 1.006 PPMR = 0.808 PPVR = 0.541 PPVR =0.221
PPVR =0.377 PPVR = 0.064
. a8 Prior
@ Prior o Posterior
o Posterior
. 150000 250000 350000 04 06 08 10 05 10 15 20 25
100000 300000 500000 05 10 15 20 05 10 15 20 25 K ; m
K r m
PPMR = 0.962
PPMR = 0.969 PPVR = 0.683
PPVR =0.701
: : : : : : : 04 08 12 1.6 0.000000 0.000010  0.000000 0.000010
04 08 12 1.6 0.000000 0.000010 0.00002(.000000  0.000010  0.000020 2 psi .1 4.2
psi q.1 q.2 @
[0]
[m)]
: , : : : . . . . . . 0.000000  0.000010  0.000000 0.000010  0.000020000000 0.000010
0.000000 ~ 0.000010  0.0000ZDO000 0.000010 0.0000200.000000  0.000010 ~ 0.000020 0.3 9.4 4.5
q.3 q.4 q.5
PPMR =0.748
PPMR =0.773 PPVR =0.52
PPVR = 0.571
0.000 0.010  0.020
0.000 0.004 0.008 0.012 sigma2
sigma2
47

5 fleets (5q) model




Anyway, you don’t touch these technical matters
=» software covers

But, at lease,
you heed to know the concept & outlies



Schematic diagram of JABBA components and their relations

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

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

JABBA

JAGS (main engine)

Bayesian statistical analysis

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

49




1.1 JABBA (Introduction)

Contents

- Outline

- Installation (completed)
- Implementation

- Case studies



1.1 JABBA (Introduction)

Contents

- Outline

- Installation (completed)
- Implementation

- Case studies



JABBA_Manager

JABBA menus

1 JABBA_Manager(ver1.3.5)(2025)

Base case & sensitivity

Schaefer

Fox

Selection of
the best run

Linkage to Kobe I+II
menu-driven software

& I

a

To be completed by 2026.

52




4 cases to implement

What & why are 4 cases?



[1] Virgin stock

(Fisheries start & data available)

BO/K=1

Depletion
(B1/K)

[3] Non virgin stock
(Fisheries start &
data available)

available later

[2] Data

[4] Data
available later

B1/K=0 @

Virgin
stock

Year

= Non-virgin stock

Our case

54



Implementation

Case [1] = direct (hormal) approach

Case [2]~[4] =» Scenario approach



Case [2]~[4]
Why scenario approach ? Why not normal approach?
Butterworth, Wang, Nishida & references

To use direct (normal) estimation approach : Case [1]
=>» Virgin stock & data available

(Need long, stable & reliable data)
=» Tuna & BILL fish data (RFMQ) 1950~ OK

RFMO Regional Fisheries Management Organization




Why scenario approach ? Why not direct approach?
Butterworth, Wang, Nishida & references

* |f fisheries start after virgin stock =2 B1/K cannot be estimated

. . ~Initial Estimated
=>» Seeded B1/K itself is estimated (NG) | Seeding | BUK
Normally different estimated values ~ values | (almost same)

@ | (BYK | NG |

Dep[etlong Scl'faefer Fox

Need Scenario (robust & certain) approach | : _ : : 5
[ 02 | o021 | o2 |

04 039 | 039

0.60.59 ..... 0.58

08 080 | 0.82




How to implement cases [2]~[4]7

Our case is mainly [4]



Set up scenarios for depletion (BO/K)
Model Schaefer & Fox

Default (no pre-knowledge of BO/K)
=>» Default 4 BO/K (0.2 0.4 0.6 0.8) (to search wider range)
=>Then 8 scenarios 4B0/K (depletion) x 2 models



e B\ Implementation
Base case runs JABBA runs Case 2~4 (Scenario approach)

8 scenarios (default)
(0.2 0.4 0.6 0.8) x 2 models

S J
Sensitivity
: Select the best h (by 0.1)
Selection form (5) scenario = (narr_iwer)
5 diagnostics \ (base case) ) Best scenario
‘ \(Base case)/

4 )

Select a few good
scenarios
(base case)

Selection form (14)
(14 diagnostics)

Select final best run from
Best run (Base case) & Sensitivity




Implementation (Base case) Selection form (5)(MAX case)

Don’t worry normally much simpler

Strategy to search good CPUE for JABBA (4 fleet) (Max 8 scenarios) (Sample) (base case)

< Strat N 1st 2nd 3rd
rategy Individual CPUE Average CPUE hybrid (individual and/or ave) CPUE
series # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 | 20 § 21 | 22 | 23 || 24
Scenario 112 |3|4|5|6| 7|8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
BO/I,< 0.210.2(04/04)|06|06(/08/0.8|/ 0202|0404 |06|06|08(08|02(02|04)J04J06]|0.6]|0.8]0.8
(depletion)
Model S f | s f s fls f s f S f s f s f s f s f s f s f
run 1D IN1-JIN2-{IN3-|IN4-|IN5-[IN6-|IN7-|IN8-[ AV1- |AV2- | AV3- | AV4- | AV5- | AV6- | AV7- | AV8- |HY1-|HY2- |[HY3-JHY4-JHY5- |HY6- |HY7- |HY8-
s0.2]f0.2|s0.4(f0.4|s0.6|f0.6[s0.8|f0.8| s0.2 | f0.2 | s0.4 | f0.4 | s0.6 | f0.6 | s0.8 | f0.8 | s0.2 | f0.2 | s0.4 | f0.4 | s0.6 | f0.6 | s0.8 [}f0.8
f1(CPUE1) Individual CPUE Individdal CPUE
A CPUE
foag  |TAICPUE4) Individual CPUE verase (not hised)
f3(CPUE3) Individual CPUE e TR Averad cPUE
f4(CPUE4) Individual CPUE NEIs verage
(1) Kobe plot ok J ok | ok | ok | ok | ng | ng| ng| ok | ok | ok | ok | ok | ok | ng | ok | ok | ok | ok | ok | ng | ng | ng || ok
(2) CPUE ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok § ok | ok | ok | ok || ok
5 (3) Retro nafng|okfng|ng|na|na|{na|fng | na|ng| ok |ng|ng|na|na|ng| ok|ng| ok |]na|na|nal|ok
diagnosti (4) Convergence] ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ng | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok [J ok
8 (5) Retro&Hind
Table najok|ng|{ok|na|na|na|na|na | na| ok | ok | ok | na|na|na|ok| ng| ok]Jok]na|na| na||ok
Results nglng|ng|ng|ng|ng|ng|ng|ng | ng|ng|ng|ng|ng|ng | ng|ng|ng| ngfl ok} ng| ng| ng|}ok
Note




What is Strategy ?
Why we need ?



Case (2~4)=>» Scenario approaches
3 strategies to change CPUE to find good results

15t Strategy Use all CPUE individually (If NG, go to 2"d)
2nd Strategy Use average CPUE (If NG, go to 3")
3'd Strategy Use combination of individual CPUE and/or Ave CPUE

(hybrid approach)
(if NG, finish runs as no good results)

Some times we can finish only 15 Strategy



Scenario # =» within scenario, Series # =» whole run

S 1st 2nd 3rd
trategy Individual CPUE Average CPUE hybrid (individual and/or ave) CPUE
series # 3 4 5 6 7 8 9 10 11 12 13 14 | 15 16 17 | 18 | 19 § 20 | 21 | 22 | 23 |} 24
Scenario 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
But life is no so easy
Often you need to do additional run after the initipl run

For example,

After the 15t run completed (red box)

You might need to try another run such by deleting one CPUE
Because it might give better results=>» finish quidkl
Then you need to change scenario 1a 1b...

()]




Run ID important to manage runs =»you can make name

Strate Lst 2nd
&y Individual CPUE Average CPUE
series # 3 4 5 6 7 8 9 10 11 12 13
Scenario 3 4 5 6 7 8 1 2 3 4 5
BO/I? 0.4 0.4 0.6 0.6 0.8 0.8 0.2 0.2 0.4 0.4 0.6
(depletion)
Model S f s f s f S f s f s
run ID IN3-s0.4 | IN4-f0.4 | IN5-s0.6 | IN6-f0.6 | IN7-s0.8 | IN8-f0.8 | AV1-s0.2 | AV2-f0.2 | AV3-s0.4 | AV4-f0.4 | AV5-s0.6
f1(CPUE1) Individual CPUE
A CPUE
oot |TA(CPUEA) Individual CPUE HEEE
f3(CPUE3) Individual CPUE Average CPUE
Y
f4(CPUEA4) Individual CPUE &
(1) Kobe plot ok ok ok ng ng ng ok ok ok ok ok
(2) CPUE ok ok ok ok ok ol ok ok ok ok ok
c (3) Retro ok ng ng na na ra ng na ng ok ng
) . |(4) Convergence ok ok ok ok ok ok ok ok ok ng ok
diagnostics -
(5) Retro&Hind
ng ok na na na na na na ok ok ok
Table
Results ng ng ng ng ng ng ng ng ng ng ng

For example, why AV1-s0.27?
AV =» 2"d Strategy (Average), 1 =» scenario 1, s0.2=» Schaefer(Depletion 0.2)
If you like species code (SM)=» SM-AV1-s0.2




OK, let’s try

scenario 1
using
5
diagnostics

(inspection items)

Strategy

series #

Scenario

BO/K
(depletion)

0.2

Model

run ID

IN1-
s0.2

fleet

f1(CPUE1)

f4(CPUE4)

f3(CPUE3)

f4(CPUE4)

5
diagnostics

(1) Kobe plot

(2) CPUE

(3) Retro

(4) Convergence

(5) Retro&Hind
Table

Results
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What are 5 diagnostics?
N1971Aae

In page 3-4
(each Report)
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Contents
Output

Summary of results & diagnoses

1.

NS Rew

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)

15t page Report_SM-IN1-06s (Schaefer)

SM-IN1-06s(Schaefer)

-

Sample

~

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.



Visual inspection

(1) Kobe plot

(2) CPUE (Autocorrelation) (green)
(3) Retrospective pattern (B & F)

Numerical inspection
(4) Convergence
(5) Retro & Hind cast Table

5 key diagnosis=»

Page 3

o

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

SM-IN1-06s(Schaefer)

(1)  kosertor

RETROSPECTIVE ANALYSES (5) Retro

CPUE FITNESS

Table
(#18) (page 18) Kobe plot #2) ) | rE— : (#10) (page 8) CPUE fitness (1)
#42) (p.12) Retrospective analyses o | o | om
for 2 most important parameters (B & F) 022 | o005 | -0i0 (lower RMSE better)
Mohan p (-0.15 < p < 0.2) = Converged T
E o (value closer to 0.025 is better) o | o1z | o010
) EED Yellow marker (not converged) averze | 021 | 013 : s
, i
" o (#40) (p.14) Retrospective patterns ; N
“ oo 05 10 5 20 % s v
e ol?-’U‘ 1980 1990 2000 2010 020 D‘WU 1960 1990 2000 2010 2020
= = (#13) (page 7) CPUE fitness (2)
Red band: No randomness
CONVERGENCE

10 15 20

B Bygy

(#20) (p.5) Convergence (MCMC)
(= 0.05) (higher better)
Yellow markers

(4) (not converged)

Geweke.p| Heidel.p
K 0.44 0.67
r 0.33 0.59

(3)

o5

0o

1970 1880 1890 2000 010 2020 1670 1980 1980 2000 20100 2020

Year

Wear

Surphss Production (1)
50000

Process Devialiong
02 -0 00 91 02

\
W\
\)

1570 1680 1680 2000 M0 20 L
Year

100000 300000 S00000

Buomass (1)

(2)

Residualy

Red points: outliers

] rPTRT)

QI*HTmeﬁﬂ%ul gl

27T e o
5 }lﬂ.l.'iiaﬂ.ﬂnn.as.‘.l.”‘ .

vaos 2000 2006 2010 N M8 28 2020

o eF

oo
e
o—t

a
=1
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o

Visual inspection 5 key d iagﬂOSise Page 4
(1) Kobe plot

(2) CPUE (Autocorrelation) (green)
(3) Retrospective pattern (B & F)

SM-IN1-06s(Schaefer)

Summary of results & diagnoses (2/2)

TR T TR T
MODEL FITS 2| HINDCAST ANALYSES
Numerical inspection . .
P [#12) (page 11) z ol - (#41) (page 15) Hindcast
] 5 w0 15 2 % 6 5 W 15 Mm% ;W
(4) Convergence Posterior Predictive 1 o — s (predictive skill)
Check (PPC). g gl . .
. @ @ If predicted color points = 95% Cl
(5) Retro & Hind cast Table o should be P poInts = =297
0.2<p<0.8 X =>»NG for prediction
and closer to 0.5 RS
is better fit. Realized D{:’)
(Users: compute Ave. (#43) (page 14)
& write below) MASE
(Predictive skill)
Ave.p=_ AR
({ 1} TEP TR WASE = 207
(smaller better) L.
ESTIMATED Parameter Meaning Mean Lower (953) | Upper (95%) Yellow markers (> 1) O e =
K Carrying capacity (t) 599,683 438,164 815,569
PARAMETER r Pop. growth rate 051 037 073 Not acceptable
VALUES BO/K Depletion (EST) 0.1 058 1.09
sigma.proc Estimable process VAR 006 0.04 0.14 Index MASE
m Shape parameter 2 2 2
Fmsy F at MSY 0.26 0.18 036 f1.PThi2. NA
TBmsy TB at MSY (1) 208,841 219,082 407,784 f2.PTh34. 291
MSY MSY (t) 76,999 8,584 B5,725 f3.MEGId4. MNA
Catch(2023) Current catch 41,219 £4.0BTd4. NA
(#21) bmsyk  |Limit Ref. Point (TB/TBmsy) 050 050 0.50 Averase A
(page 16) TB(1871)/K | Depletion (OBS)(start) 0.84 0.50 1.14 verag
TB(2023)/K | Depletion (OBS)(last) 0.40 023 0.66 .
TB/TBmsy TB ratio 0.80 0.47 132 (5) Hlnd
F/Fmsy F ratio 067 038 1.21
Table
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How to use 5 diagnostics?

Visual inspection

(1) Kobe plot

(2) CPUE (Autocorrelation) (green)
(3) Retrospective pattern (B & F)

Numerical inspection
(4) Convergence
(5) Retro & Hind cast Table



5 Quick diagnostics (refer to Report or Manual for details)

Type Contents

Criteria

Judgment

OK

NG

Kobe plot | Stock status

Should reflect
the plausible
stock status

Too
optimistic

Time series residual CPUE

No
autocorrelation,
i.e., time series
patterns of CPUE
should be
random and no
patterns.

[2EF]

00 05 10

Ta ozt toog s ils s

-1.0

1975 1980 1985 1980

20008

Qutliers

OK

One outlier
Remove then may become green

Retrospective
atterns should T - - i -~ -
Ret ti Justification P be simil ‘ ) 31 VN PN R R re—
etrospective e similar N .
p of JABBA _ /\,\ J ‘,./\W”'/ﬁ | Nl A
analyses (especially for | -l \ | | ¥
runs (Al b
BfB m Sy & g X e LELOIR I -'.:.( xw Amn o P o »
F/Fmsy)
All . | NG for yellow markers -
Non-significant in Geweke.p| Heidel.p |
parameters
w | Geweke p K 0.04 0.22
are proper
_p PETY 1 & welch p tests r 0.97 0.56
estimated.
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Autocorrelation (1/2)

* In the time series CPUE data, if there are no randomness in
their residuals, it is the autocorrelation problem

=» Cannot use CPUE

* To mitigate this problem, points with particular patterns (not
random) and/or (large) outliers in the residual plots need to

be removed.

/ﬂ.Tﬂ]l._..[._H_ll-l]IL AIER By V. L‘u _5_1._1 ﬁT] ':[! .l.!

J ! ft}w{l[” il [1’

/
7’



Autocorrelation (2/2)

* Re-run JABBA, then the autocorrelation problem
sometime may be solved.

e |f still red color, such CPUE data sets should be
removed. See red box page 63




Retrospective (past) analyses: to evaluate results OK?
Visual inspection (all parameters)

p=-0.24

Change JABBA start year
2012~2017 (6)
Run 6 JABBA
4
If all results
(retro patterns)

Similar , , , r 1
‘ 2008 2010 2012 2014 2016

Biomass (t)
100000 200000 300000

0

Results (robust) This case =2 not so good (similar)
OK and not too bad (close)
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BAD & GOQOD Retro Patterns

S p=-0T3 — 2022 g 1 p=0TE
S — 2021
s} —— 2020
2019 W o
= 2
= o =
=}
4 27 é o
g @ o
S i 2
@ £
o L
S | L o
o
o 2
2000 2005 2010 2015 2020 2000 2005 2010 2015 2020
Year Year
p=-014 p=043
N 4
<« |
P % ©
= =
2a) w J
R e R | T
<
g
0
o ] J
o o
2000 2005 2010 2015 2020 2000 2005 2010 2015 2020
Year Year
5=0 p=008
= 5]
| Py (=3
2 © g o
il d o ]
kS s
g g g £
2 S £ °
g PR
j<i e 4
[a N 2 (/3) 8 ]
.= v
<
o
2000 2005 2010 2015 2020 0 10000 20000 30000
Year Biomass (t)

] @ | 5=-0.16
o o
S
S |
3 L o]
— 1 2 o
E o =
[l
g2 5 <
g E o :
S o o ’\\\
o 35 =
o A » v
= L oS
1970 1980 1990 2000 2010 2020 1970 1980 1990 2000 2010 2020
Year Year
3 5=03 p=10726
2 g
M [
@ Py
) =)
SR . . . . . SR . . . . T
1970 1980 1990 2000 2010 2020 1970 1980 1990 2000 2010 2020
Year Year
ﬁ ] p=0 p=0.04
< 3 |
- 9
g | = w
S g | S
Q el o
=) S o
[72] o 3]
s S| PR
g < E
a 3 §_
© -
S © 1
1970 1980 1990 2000 2010 2020 0 5000 15000 25000
Year Biomass (t)

Not so Good but OK (80% ism)
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Mohan p: -0.15 < p < 0.2 & converged. If not converged, they are indicated by yellow markers.

B F Emsy Fmsy prock MEY | Averags
2023 o1y -0.16 0O.18 -0.19 ool 0.04 0ol
2022 041 0.9 0.59 -0.41 000 0.06 0.05
2021 0.1o 0.0 0.12 014 0o 0.03 0.00
2020 0l& -0.13 0.29 -0.27 0.oa 0.03 0ol
20015 015 4012 0.3 -0.31 000 0.05 0.o2
Byerage 020 -0.16 0.30 -0.26 0o 0.4 0.o2

Numerical inspection

p value close to 0.025

better.

-0.15

0.1

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

-0.05

0

A 005

0.025

mid point

0.1

0.15

0.2



Hindcast analyses: Other way (future) of retrospective analyses

To evaluate future projection (Power)

AR1
© - PSd4: MASE = 0.92
L{) -
S < -
©
C
€.,
While circles -
(Observed) 2016 2018 Yej?ZO 2022
Before 2 | OBTd4: MASE = 1.14
projection
2 4
é (o | O
2 ¢ '
™ @
=

2016 2018 2020 2022
Year

Large color
(Observed)
projection

small color
points

(predicted)

projection



Example

BAD
&
GOOD

Hindcast
plots

Index Index
00 04 038

Index

Index

1.2

0.5 1.0 1.5

0.0

1.5

1.0

04 08 12

0.0

00 05

AR1

POR: MASE = 5.99

F R -

| ST O ot
| _//»«/‘—4C>-E;"**<D 0 50 0
2010 2012 2014 2016 2018 2020
Year
JP_NW: MASE = 0.81
o @
e
Eem—— o
(@)

2010 2012 2014 2016 2018 2020
Year
JP_NE: MASE = 3.2
O

-K’MOJO*.O
Fooo— oo

2010 2012 2014 2016 2018 2020
Year

JP_SE: MASE = 1.41

| g
_ qi//‘44(344\<‘\4,,£)_‘_ g
Ce0, ©

2010 2012 2014 2016 2018 2020
Year

[ BAD J

Index
2 3 4 5 6

Index

40

30

o |
(Q\

o |
—

AR1

PSd4: MASE =0.92
2016 2018 2020 2022
Year
OBTd4: MASE =1.14
O _ o0
| O
2016 2018 2020 2022
Year
GOOD
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Numerical inspection (MASE)

Index MASE
PTh12 NA
PSd23 NA
PSd4 0.92
OBTd4 1.14
Average 1.07

Il

Need at least 5}
vears CPUE

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

MASE = 1 (yellow markers) = Poor prediction power

(Larger MASE values, less prediction power)
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. R\ Implementation
Base case runs JABBA runs Case 2~4 (Scenario approach)

8 scenarios (default)
(0.2 0.4 0.6 0.8) x 2 models

o J
- ~ Sensitivity
Select the best (by 0.1)
Selection form (5) scenario —p (narrower)
5 diagnostics (base case) +
3 Strategy \_ ) Best scenario
‘ \(Base case)/
O )
Select a few good Selection form (14)
scenarios (14 diagnostics)
(base case)

\ )

Select final best run from
Best run (Base case) & Sensitivity




(long process)

Only one best runs is found (0.4s) at the 3" Strategy (hybrid)

Strategy to search good CPUE for JABBA (4 fleet) (Max 8 scenarios) (Sample) (base|case)

Strategy ; .1St 2nd T 3rd
Individual CPUE Average CPUE hybrid (individual and/or ave) CPUE
series # 112|134 ]5|6]|7]|38 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 § 19 J 20 | 21 | 22 | 23 | 24
Scenario 112 |(3|4|5|6|7]|8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
BO/K N
. 0.2/0.2(04|04|06|06(0.8/08|02|02|04|04|06|06|08[08|02|02§04)04|06|06|08]|0.8
(depletion)
Model s | f]s | f|ls | f]|]s]|f S f S f S f S f S f s f S f S f
run 1D IN1-{IN2-[IN3-|IN4-|IN5-[IN6-|IN7-|IN8-| AV1- |AV2- | AV3- |AV4- | AV5- | AV6- |[AV7- | AV8- |HY1-|HY2- JHY3-JHY4- | HY5- [HY6- |[HY7- | HY8-
s0.2|f0.2(s0.4|f0.4|s0.6/f0.6|s0.8|f0.8| s0.2 | f0.2 | s0.4 | f0.4 | s0.6 | f0.6 | s0.8 | f0.8 | s0.2 | f0.2 |s0.4 | f0.4 | s0.6 | f0.6 | s0.8 | f0.8
f1(CPUE1 Individual CPUE Individual CPUE
f4§CPUE4; Individual CPUE Average CPUE (not used)
fleet —
f3(CPUE3) Individual CPUE Average CPUE Average CPUE
f4(CPUEA4) Individual CPUE
(1) Kobe plot ok | ok | ok [ ok | ok [ ng [ng|ng| ok | ok | ok | ok | ok | ok | ng | ok | ok | ok | ok f ng | ng | ng | ng | ok
(2) CPUE ok | ok | ok | ok | ok | ok [ ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok
5 (3) Retro ng|ng|lok|ng|ng|na|na|na| ng|[na|ng | ok | ng|[ng| na|na|ng| ok |Jok}ok]|na|na|na| ok
diagnostics (4) Converg(?nce ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ng | ok | ok | ok | ok | ok | ok | ok } ok | ok | ok | ok | ng
fl_?bF::trO&Hmd ok |ok|{ng|ok|na|na|na|na| na | na | ok | ok | ok |[na| na|na| ok | ng ok }ok]|na|na|na| ok
Results ng|(ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng lokfng| ng| ng| ng | ng




When we stop JABBA run (base case)?

When a few good runs (5 diagnostics) found

You may find a few good one
in the 15t Strategy, 2"9 or 3™

If you cannot find 1%
=» move to the 2" and 3™

Our case 2 good runs in the 3™ Strategy



Example: In the 2"d Strategy, we stop as 3 good result found

Strategy to search good CPUE for JABBA (4 fleet) (Max 8 scenarios) (Sample)

Table

Results

Note

Strategy

Strategy 1st 2nd 3rd
Individual CPUE Average CPUE hybrid (individual and/or ave) CPUE
series # 1 2 3 4 5 6 7 8 9 {1011 )12})13)1141 15|16 |17 |18 19|20 |21 (22|23 |24
Scenario 1 2 3145 6| 7| 8 1 2 3145 6| 7| 8 1 2 314 |5 6|7 | 8
BO/I,< 0.2/0.2|04|104|06(06(0.8{0.8]0.210.2]10.410.4)10.6]0.640.8|0.8/0.2(0.2(/0.4(0.4|0.6]|/0.610.8]|0.8
(depletion)
Model S f | s f | s f | s fls f | s fl s fl s f | s f | s f | s f | s f
f1(CPUE1) Individual CPUE Individual CPUE
f4(CPUE4) Individual CPUE Average CPUE (not used)
fleet —
f3(CPUE3) Individual CPUE Average CPUE Average CPUE
f4(CPUE4) Individual CPUE
(1) Kobe plot | | | | |
(2) CPUE
/5\\(3) Retro
diagnostics /04) Convergence QNO good runSnd We stop here
N (5) Retro&Hind go to the 2




. R\ Implementation
Base case runs JABBA runs Case 2~4 (Scenario approach)

8 scenarios (default)
(0.2 0.4 0.6 0.8) x 2 models

o J
- ~ Sensitivity
Select the best (by 0.1)
Selection form (5) scenario —p (narrower)
5 diagnostics (base case) +
3 Strategy \_ ) Best scenario
‘ \(Base case)/

" select a few good N
scenarios
(base case)

\_ 0.4s .

Selection form (14)
(14 diagnostics)

Select final best run from
Best run (Base case) & Sensitivity




(long process)

Only one best runs is found (0.4s) at the 3" Strategy (hybrid)

Strategy to search good CPUE for JABBA (4 fleet) (Max 8 scenarios) (Sample) (base|case)

Strate 1st 2nd 3rd
&Y Individual CPUE Average CPUE hybrid (individual and/or ave) CPUE
series # 112|134 ]5|6]|7]|38 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 J 20 | 21 | 22 | 23 | 24
Scenario 112 |(3|4|5|6|7]|8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
BO/IF 0.2/0.2(04|04|06|06(0.8/08|02|02|04|04|06|06|08[08|02|02)J04)04|06|06|08]|0.8
(depletion)
Model s f | s f | s f | s f s f s f S f s f s f s f s f s f
run 1D IN1-{IN2-[IN3-|IN4-|IN5-[IN6-|IN7-|IN8-| AV1- |AV2- | AV3- |AV4- | AV5- | AV6- |[AV7- | AV8- |HY1-|HY2- JHY3-JHY4- | HY5- [HY6- |[HY7- | HY8-
s0.2|f0.2(s0.4|f0.4|s0.6/f0.6|s0.8|f0.8| s0.2 | f0.2 | s0.4 | f0.4 | s0.6 | f0.6 | s0.8 | f0.8 | s0.2 | f0.2 |s0.4 | f0.4 | s0.6 | f0.6 | s0.8 | f0.8
f1(CPUE1) Individual CPUE Individual CPUE
A CPUE
f4(CPUE4) Individual CPUE e (not used)
fleet —
f3(CPUE3) Individual CPUE e e TS
v Y
f4(CPUEA4) Individual CPUE . =
(1) Kobe plot ok | ok | ok [ ok | ok [ ng [ng|ng| ok | ok | ok | ok | ok | ok | ng | ok | ok | ok | ok f ng | ng | ng | ng | ok
(2) CPUE ok | ok | ok | ok | ok | ok [ ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok
5 (3) Retro ng|ng|lok|ng|ng|na|na|na| ng|[na|ng | ok | ng|[ng| na|na|ng| ok |Jok}ok]|na|na|na| ok
diagnostics (4) Convergence| ok | ok | ok | ok | ok | ok [ ok | ok | ok | ok | ok | ng | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ng
R Hi
fl_sa)bI:trO& ind ok |ok|{ng|ok|na|na|na|na| na | na | ok | ok | ok |[na| na|na| ok | ng ok }ok]|na|na|na| ok
Results ng|(ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng lokfng| ng| ng| ng | ng




What is the next process
after you get one good run (BASE CASE)=» sensitivity

What is sensitivity?

We know the results (base case)
But we check Depletion wider level by 0.2

We need to check result finer level by 0.1
0.1, 0.3, 0.5, 0.7
To inspect if we can find better results
=>» Sensitivity (analyses)



For our case
0.4s the best run (base case)

Then we will inspect by 0.1
Before & after 0.4s
0.3s & 0.5s as sensitivity



- ™ Implementation

Base case runs JABBA runs Case 2~4 (Scenario approach)
8 scenarios (default)
5 (0.2 0.4 0.6 0.8) x 2 models ) " Select the best )
scenario / Sensitivity \
(base case) (by 0.1)
\_ SKIP Y, 0.3s 0.5s

Selection form (5)
5 diagnostics
0.4s

_|_
Best scenario
(Base case)

\_ 04s

" select a few good N
scenarios
(base case)

\_ SKIP )

Selection form (14)
(14 diagnostics)

Select final best run from
Best run (Base case) & Sensitivity




0.4s (best base case)=>» Selection form (14)=» sensitivity 0.3s & 0.5s with 0.4s

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

4. Hindcast analyses

4 )

We will
practice
later

Evaluation 2.3 Posterior Predictive |
Heidelberger & Welch p test 2.1 CPUE residuals | 2.2 RMSE : Check (PPC) analyses
Geweke.p Average p ;\:::\fl(icc::\ MASE
: Heidel. : , . : .
Methods (larger value eidel.p 95% CI band RMSE values _ Vlsua-I Mohan’s p _ Vlsua.l significant=no (Average _ Vlsua.l
(larger value better) (compute |inspection| (-0.15~2.0) | inspection R . value) inspection
better) yourself) predicted skill)
Please see (forB&F)
Manual for Use the 5th #0BS
. se the Ball shapes| # of yellow All trends should be K
details on Redband | |4 of sheet to points
. . . . Auto- i Less % located in markers should be <1 &
diagnostics. Criteria K r K r ., |outliers less ) compute. I L. Less # better beyond
correlation? | . | er | better fit center are | (B & Fratio) similar smaller
No is better Closer to 0.5 the 95% CI
. better less better patterns. better
is better 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 #
4 5 6
s (@) (5) (6)
io #8 0>
ﬁam 094 | 016 | 0.44 0.58 NO 0 90.9% 0.467 NA NA NG NA NA NA
(Schaefer AVE)
Users can
i S io#8 0.4
adjust # of | | Scenario o2s | 052 | o078 0.44 NO 0 93.2% 0.459 better 2 oK 0 0.56 1
scenarios t (Schaefer AVE)
compare
S io #8 0.5
cenarlo 0.16 | 0.14 | 0.08 0.72 NO 0 95.7% 0.479 better NA NA NA NA NA
Schaefer AVE)
/
Best #0.4 &
. #0.3 #0.4 #0.4 #0.5 same same #0.3 #0.5 #0.4 #0.4 #0.4 #0.4 #0.4
scenario? #0.5

Comments &
decision

(1)

8 for #0.4, 1 for #3, 2 for #0.5 and 2 for same. Thus #0.4 is the best.

(2)

In addition, no retrospective analyses nor hindcasting are available for #0.3 and #0.5.

(3)

Thus #0.4 is selected as the best scenario.

- /




Base case runs
8 scenarios (default)

S (0.2 0.4 0.6 0.8) x 2 models ) " Select the best )
scenario
(base case) Sensitivity
_ No need ) (by 0.1)
Selection form (5) (narrower)
5 diagnostics +
Only one Best scenario
(Base case)

L J

" select a few good N
scenarios
(base case)

\_ No need )

Selection form (14)
(14 diagnostics)

Select final best run from
Best run (Base case) & Sensitivity
0.4s was selected as the final best run




Any guestions & Comments so far to here?

A o A = < =] dsj 9
NﬂTﬂTNcﬁﬁﬂﬂ’ﬂﬂJﬂﬂlwuiﬂ"] fﬂuﬂﬂﬁ@uuﬂqﬂllﬁll?
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Later JABBA practice
Selection form (5) & (14)

Now we go to CPUE standardization
see next



Program

1. General session
1.1 Introduction
(1) JABBA
(2) New CPUE standardization
Tea break =» group photo and copy practice folder
1.2 Demo + Practice
(1) JABBA
(2) CPUE standardization
(3) Data process
2. WG session
2.1 Demersal WG
2.2 Short mackerel WG
2.3 Carp WG
3. Homework (Presentation & submission)
4. Sum-up session
4.1 Review, Summary & Recommendation
4.2 Future plan



What is new?

Before only 3 Covariates =» year, season and area

New =2 7 Covariates = 4 more
For example, mesh size, # of gillnet,
ENV (depth, SST, chlorophyl concentration, etc.)
Categorical data (Boat class), gear materials, size etc.
More practical & useful



w 00 -~ O

7 Covariates (before 3)

TS Nominal
3 4 addition
core . . CPUE
(1 categorical + 3 continuous)
A B C D E F G H
Dependent
Independent fariable (7 Covariates) (Response)
variable
Core Optional Core
1 2 3 4 5 6 7 8
Integer Categorical dat Continuous data
Example
Year Season F:zgg Boat class | Mesh size c::::ifa:?;n Depth Nominal
(1950~2022) | (Month & Quarter) (S, M, L) (inch) (m) CPUE (Kg/set)
(A~D) (Chl)
Data
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Why

* Normally 3 enough (developing countries)
* But recently Sri Lanka

=>» depth, mesh size, chlorophyl concentration (Chl)
Thailand

=» Demersal survey (Thai) used 2 extra Covariate
depth & boat type (steel & wood)

= Useful to get more accurate abundance index




Comparisons

between old model(YQM) vs new model (7 Covariate)
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Example

fa} B C [ E F G H
Independent variable Depe.ndent
variable
Core data Optional Core data
Integer Categorical data categorical data Continuous data
1 2 3 4 5 6 7 8
S Boat cl Mesh_Si CPUE
Year cason Area oat class etj =€ ehl (ml/L)| depth (m)
(Quarter) (S, M, L) (inch) (kg/set)
2016 1 Negombo S 0.8 1.22 91 1.5385
2017 2 Negombo M 1.1 0.42 : 1.0702
2017 4 Matara M 2.1 0.21 9 0.6509
2017 3 Matara : 0.8 0.11 34 0.9467
2003 1 Negombo L 1.9 0.42 32 0.6509
2001 1 Negombo L : : 7 0.9341
2003 1 Negombo S 2 0.98 22 1.3122
2005 2 Kalutara S : 1.11 18
2006 4 Kalutara M 2.1 0.23 22




00~ Oy U & W M=

Nominal CPUE data set (INPUT)(example)

6 Covariates

CPUE

(response var)

A B C D E - G
Year | Season | District | mesh_size | Chl | depth |CF’UE
2011 SW Chilaw 1.75 1.36 8 10
2001 SW Negombo 2.5 0.9 20 8.73
2001 SW Negombo 2.25 0.9 18 5.417
2011 SW Chilaw 1.75 1.36 8 5.333
2008 SW Chilaw 1.75 1.58 9 5
2013 IM2 Chilaw 3.25 1.12 10 5
2022 SW Kalutara 2.5 3.15 13 5

Integer Categorical Continuous
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Nominal CPUE data
1 response (dependent) variable CPUE kg/(hr*net)

6 Covariates
(1) Year : 2001~2022 (23 years)

(2) Season by monsoon (more meaningful than simple Q1~Q4)

Thai

NE (NE rﬁonsoén)
" IM (Inter Monsoon)

SW (SW monsdon)

st - : : : :
15 Inter monsoon 3-4 Jan-Feb & Nov ~ Dec |
SL SW 5-9 Mar~April
2" inter monsoon  10-11 ; ;
~May *Oct =
NE 12-2 r
(3) Area 3 landing sites (Chilaw, Negombo, Kalutara)

(4) Mesh_size

(5) Chl chlorophyl concentration (Chl)

(6) Depth




2 GLM model for CPUE standardization

(same as before)

0 catch rate (%)

Model

Short name

0% ~ 30%

Log normal GLM

Log normal model

30% ~

Zero (0) inflated Delta 2 steps log normal GLM

Delta model




Formula of 2 models [A] & [C]

[A] Log normal GLM
log (CPUE + Constant) =Intercept + Year + Season + Area + Season*Area

Categorical data + Other covariates (Max 3) + Error ~ N(0, o?)

See next page about Constant (0.1*average of nominal CPUE)

[C] Delta 2 steps log normal model
1st step (delta model using logit model)
E [ log{a/(1-q)}] =intercept + Year + Season + Area + Season*Area
Categorical data + Other covariates (Max) ,where g(ratio of zero-CPUE)~Binominal ()
2"d step (log normal model for non 0 CPUE)
log(CPUE)=Intercept + Year + Season + Area + Season*Area

Categorical data + Other covariates (Max 3) + Error ~ N(0, o?)



Program

1. General session
1.1 Introduction
(1) JABBA
(2) New CPUE standardization
1.2 Demo + Practice
(1) JABBA
(2) CPUE standardization
(3) Data process
2. WG session
2.1 Demersal WG
2.2 Short mackerel WG
2.3 Carp WG
3. Homework (Presentation & submission)
4. Sum-up session
4.1 Review, Summary & Recommendation
4.2 Future plan



Let’s work a simple case study together
Indian Mackerel (Sri Lanka)
One CPUE

DEMO & Practice



To run JABBA

we need folder & files



> =+ DataPractice > JABBA > (1)Indian Mackerel (IM) (Sri Lanka) > Basecase >

N ERER = &R e
O w5 EHHE EPs
‘ 0.2 \ 2025/05/04 13:58
0.4 2025/05/03 14:27
0.6 2025/05/03 14:27
0.8 2025/05/03 14:28
@] Selection form (5) 2025/05/16 9:18 Mic/osoft Excel "J—.. 13 KB
: /
> -+ DataPractice > JABBA > (1)Indian Mackerel (IM) (Sri Lanka) > Basecase > 0.2 >
N HREZ © = FRR -
alEx ) S0k w8 $4Z
Fox 2025/05/04 13:58 740 A5 -
Schaefer 2025/05/16 9:26 D74 T#I5 -
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JABBA > (1) Indian Mackerel (IM) (Sri Lanka) > Basecase > 0.2 > Schaefer >
N HEAREZ = X~ .
] &Hl EHHE EE pEP

_ Schaefer(Results) RESULTS 2025/05/16 9:26 274 TxIA5 -

_ source 2025/05/03 13:02 274 T#AIA -
R 39 Catch | 2025/04/27 17:27 Microsoft Excel CSV... 1 KB
code @ CPUE — DATA 2025/04/27 18:46 Microsoft Excel CSV... 1 KB
@ cv 2025/04/27 18:46 Microsoft Excel CSV... 1KB

\ .

| JABBA_interface.R 2024/09/18 15:45 RI71) 5 KB
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data

Catch

WL 00~ O =W M

M RN N NNR R R RB B B B B B 3
N VS B S B R s B U o s T Y s T W B R S Ry 6 B R e

A B
Year lCatch

2000 3404
2001 3123
2002 3554
2003 2482
2004 2585
2005 1344
2006 2609
2007 3149
2008 2998
2009 3243
2010 3254
2011 5327
2012 5929
2013 5286
2014 5694
2015 6145
2016 6817
2017 6317
2018 5809
2019 5375
2020 4361
2021 5140
2022 4522

Standardized CPUE

A
1 year
2 2000
3 2001
4 2002
5 2003
6 2004
7 2005
8 2006
9 2007
10| 2008
11 2009
12 2010
13 2011
14 2012
15 2013
16 2014
17 2015
18 2016
19 2017
20| 2018
21| 2019
22| 2020
23| 2021
24| 2022

)
1

B

G

0.28
0.2
0.77
0.29
0.76
0.3
1.82
0.29
1.02
1.94
1.37
3.26
0.59
0.93
0.26
1.36
0.21
0.36
4.36
0.42
0.78

Ccv
A B

1 year

2 2000

3 2001 :
4 2002 0.2
5 2003 0.2
6 2004 0.2
7 2005 0.2
8 2006 0.2
9 2007 0.2
0| 2008 0.2
(1| 2009 0.2
2 2010 0.2
3 2011 0.2
4 2012 0.2
L5 2013 0.2
6 2014 0.2
L7 2015 0.2
L8 2016 0.2
9 2017 0.2
0 2018 0.2
1 2019 0.2
12 2020 0.2
13 2021 0.2
14 2022 0.2

2
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[1] Virgin stock

(Fisheries start & data available)

B1/K=1

Depletion
(B1/K)

[3] Non virgin stock
(Fisheries start &
data available)

[2] Data

available later I M

Case [4]

[4] Data
available later

B1/K=0 @

Virgin
stock

Year

= Non-virgin stock

f

2000
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IM data (catch and standardized CPUE)

8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

2000
2001

Catch vs CPUE

N N < N OIS < N O N0 0 O
O O O O O O O L = = s I S A
o O O O O O O O O O O O O O o o
N NN AN NN N N AN AN NN NN

=~ 2009
2010
2011
2012
2013

==@==catch (tons ==@==CPUE(ton/hr*#of gillnet)

0.00800
0.00700
0.00600
0.00500
0.00400
0.00300
0.00200
0.00100
0.00000

0.00800

0.00700

0.00600

0.00500

0.00400

0.00300

0.00200

0.00100

0.00000

Catch vs CPUE
°
°
! .R2=0.0284
LS ...
.............. .'. : :
® ® ‘ () oo , .

1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

Catch gradually increasing
CPUE up & down
Stable

Positive r2 NG but 3% OK

But this is the only CPUE, we will use.
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We will use Selection form (5)

Data Practice > JABBA > (1) Indian Mackerel (IM) (Sri Lanka) > Base case >

N #ERER © = Fr
O &#l ) BHAR EEE] H4A
0.2 2025/05/04 13:58 74 TAIS -
0.4 2025/05/03 14:27 74 TAIA -
0.6 2025/05/03 14:27 274 Tx A5 -
0.8 2025/05/03 14:28 74 TAIA -

Selection form (5) 2025/05/16 9:18 Microsoft Excel "J—... 13
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Base case set up for evaluation
(Available in your data practice folder)

Strategy to search good CPUE for JABBA (1 fleet)

(Max 8 scenarios) (sample)

1st
Strategy Individual CPUE
series # 1 2 3 4 5 6 7 8
Scenario 1 2 3 4 5 6 7 8
BO/I,< 0.2 0.2 0.4 0.4 0.6 0.6 0.8 0.8
(depletion)
Model S f S f S f S f
Run ID IN1-0.2s | IN2-0.2f | IN3-0.4s | IN4-0.4s | IN5-.6s | IN6-0.6f | IN7-0.8s | IN8-0.8f
fleet f1(CPUE1) INdividual CPUE
(1) Kobe plot
(2) CPUE
(3) Retro
5
diagnostics (4) Convergence

(5) Retro&Hind
Table

Results

Note




Now Practice

Let’s start from 0.2s (Schaefer)



1 JABBA_Manager(ver1.3.6)(2025) X

Base case & sensitivity
JABEA_Manager,

ﬁ Schaefer

DOUBLECLICK

Fox

Selection of
the best run

Linkage to Kobe I+II
menu-driven software

s EIN
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Import
data

1 Input, Run & Report(Schaefer)
NOTE

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

Select data folder

N « JABBA > IM (Sri Lanka) > 0.2 »

TANST -
E1)

Fox

brel | Schaefer

N~

C)

(D)

J# L5 — Schaefer

[(AGEEH) (3631 ¥2025 2rdWe¥Data Practics¥JABEAHIM (511 Lanka W0 2¥Schacferd] |

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

Option

[nputs Edit

(Max 10 lotters)

Run name N1=0 65

‘ r prior (mini, meax) ‘

K. priar (mini, max) (tons)

30

4k

[Default]
Mini=2*catch (Max) 13,834

Max=10%catch [Max)
Change values if nesded

O<BU/K =1

B0/K (delpletion) 0.60

4K

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

until “Run completed” is displayed.

Click to save, run & Report

Back

Run name (important as this will be ID)
IN1-0.2s (depletion level 0.2 Schaefer)
IN1 (INdividual scenario 1)

™H |nput, Run & Report(Schaeter)
NOTE

Users will edit the input information in this window.
and to execute & create Qutput/Report, click

Select data folder

o save the input information
e button at the bottom.

|]-_9._§J 1N (EE) ¥Data Practice¥JABBRAY¥1) Indian Mackers! (1

) (Sri Lanka)¥0 2¥Schasfery|

Model selected (To change fo Fox, go

Option
Inputs

ck to the main menii)

Run name
(Max 10 letters)

I1 —0.25/

r prior (mini, max)

K prior (mini, max) (tons)

3.0

4»
d»

[Default]
Mini=2#catch (Max) 13634

g8170

Max=10%catch [Max)

Change values if needed

BO/K [delpletion)
0<BO/K =1

dp

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

until “Run completed” is displayed.

Click to save, run & Report Q{ e

Back

ONLY
2

changes

Default

OK

Wait for 3-10 minutes;




nput, Run & Report(Schaefer)

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

Select data folder
|T§_%JEED (EE)¥Data Practice¥JABBAY1) Indian Mackers! (IM) (Sn Lanka)¥D_2¥SchaeFer¥|

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

Option | JABBA_Manager(ver1.3.6)(2025) X
Rur

(Max 1 Run Completed.
The Output/Report files is created & saved in the result folder.

Calculation time = 1.7 min

Il

r prior |

K prior (mi
[
MinI=2 g
Max=10% OK ‘
Change va

[

BO/K (delpletion) | 0.20
0<BO/K =1

[Mote] The job is running. Wait for a few — 15 minutes
until “Run completed” is displayed.
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Check results
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Find your report (deep)

@ Report_IN1-0.2s 2025/05/16 9:26

0.2 > Schaefer > Schaefer(Results) > IN1-0.2s > Report
N EREZX ~ = Fn 7 .
IRk EE=al 5L
—| Log 2025/05/16 9:26 TH¥AL FFaX
Microsoft Wo

{
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Run name important [~

N1-0.2s[Schaefer)

¥
Report [IN1-0.2s|(Schaefer)

Contents
Output

Summary of results & diagnoses F t

1. Convergence ro n p a ge
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) YO u nEEd to see
2.4 Posterior Predictive Check (PPC)

Retrospective analyses (model mis-specification) Page 3'4 (5 dlagnOStICS

Hindcast analyses (prediction power)

Estimated parameter values to evaluate reSU|tS)

Visual inspection

U

Next step (Selection of Schaefer or Fox)

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.
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INl-U.Zs(Schaefer)O

Page 3

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

KOBE PLOT RETROSPECTIVE ANALYSES CPUE FITNESS
(#18) (page 18) Kobe plot 12) D 12) R _ | (#10) (page 8) CPUE fitness (1)
p. etrospective analyses
for 2 most important parameters (B & F) ‘1abl (lower RMSE better)

i Mohan p (-0.15 < p < 0.2) = Converged (Not available)

" o (value closer to 0.025 is better)
"é‘ %& Yellow marker (not converged) "1 s
i |

2
¥
g resehuak
o
4
+
]
+
)

(#40) (p.14) Retrospective patterns + 4 - =

os

B By
(#13) (page 7) CPUE fitness (2)
Red band: No randomness
CONVERGENCE Red points: outliers
(Not available)
(#20) (p.5) Convergence (MCMC) * "
(> 0.05) (higher better) N
Yellow markers e lo o 9 D??T_ L T
o4 BT, TR = 5 albmepdar e
(not converged) E A IR | LB | 15 &
Y
o
Geweke.p| Heidel.p +
K 0.97 0.33 2005 2010 2015 2020
r 0.8? 0.23 Year
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Page 4

Summary of results & diagnoses (2/2)

IN1-0.2s(Schaefer)

MODEL FITS

HINDCAST ANALYSES

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

f1:p=0454
_ 8]
'l
(#12) (page 11) DL‘* )
Posterior Predictive - & 1 E
Check (PPC). £
p should be g =]
0.2<p<0.8 a © i i i . i . i
and closer to 0.5 0 10 20 30 40 50 60
is better fit. 5
(Users: compute Ave. Realized D(I )
& write below)
Ave.p=__
ESTIMATED Parameter Meaning Mean Lower (95%) | Upper (95%)
K Carrying capacity (t) 34 874 24,311 50,668
PARAMETER r Pop. growth rate 0.B3 049 231
VALUES BO/K Depletion (EST) 020 014 029
sigma.proc Estimable process VAR 0.05 003 0.09
m Shape parameter 2 2 2
Fmsy F at M5Y 042 025 1.16
TBmsy TB at MSY (t) 17,437 12,155 25,334
MSY MSY (t) 7,119 4 BE8 20,394
Catch(2022) Current catch 4522
(#21) bmsyk  |Limit Ref. Point (TB/TBmsy) 0.50 0.50 0.50
(page 16) TB(2000)/ K | Depletion (OBS){start) 0.20 0.14 0.29
TB(2022)/ K | Depletion (0BS){last) 0.75 0.27 0.98
TB/TBmsy TB ratio 149 055 1586
F/Fmsy Fratio 042 012 163

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

{smaller better)

Yellow markers (> 1)
Not acceptable

(Not available)

(Not available)
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Evaluate yourself. Below is correct answer

Strategy to search good CPUE for JABBA (1 fleet)
(Max 8 scenarios) (sample)
1st
Strategy Individual CPUE
series # 1 2 3 4 5 6 7 8
Scenario 1 2 3 4 5 6 7 8
BO/I,< 0.2 0.2 0.4 0.4 0.6 0.6 0.8 0.8
(depletion)
Model s f s f s f S f
fleet  |f1(CPUE1) INdividual CPUE
(1) Kobe plot ok
(2) CPUE ok
c (3) Retro na
. . |(4) Convergence ok
diagnostics :
(5) Retro&Hind na
Table
Results ng
Note

[ na : not available and ng :no good }




It OK, Let’s practice all others

Strategy to search good CPUE for JABBA (1 fleet)
(Max 8 scenarios) (sample)

Strat st
ratesy Individual CPUE
series # 1 2 3 4 5 6 7 8
Scenario 1 2 3 4 5 6 7 8
BO/K
/ , 0.2 0.2 0.4 0.4 0.6 0.6 0.8 0.8
(depletion)
Model S f s f s f S f
fleet f1(CPUE1) INdividual CPUE
(1) Kobe plot ok
(2) CPUE ok
c (3) Retro na
, . |(4) Convergence ok
diagnostics -
(5) Retro&Hind
na
Table
Results ng
Note




You are now working



all OK for 5 diagnostics

Results of the base case=» 0.4s good

series # 1 2 4 5 6 7 8
, Scenario
Basic
Information BO/K 0.2 0.4 0.6 0.8
|
Model S f f S f S f
f1(CPUE1) fleet (individual)
(1) Kobe plot ok ok ok ok ng ng ng
(2) CPUE ok ok ok ok ok ok ok
(3) Retro na ng ng ng na na na
5 diagnostics |(4) Convergence ok ok ok ok ok ok ok
(5) Retro&Hind
na ok ok na na na na
Table
Results ng ng ng ng ng ng ng




BO/K 1(100/) |

_________ _________ ......... ________ .ep|etlon |eve| (2022)




0.4s is good. So, what is the next ?

Base case : Depletion rate by 0.2

U

Sensitivity by 0.1
(before & after 0.1)

U

0.3s and 0.5s



Implementation
JABBA runs Case 2~4 (Scenario approach)

4 Base case runs )
(scenarios)(by 0.2)
(0.2 0.4 0.6 0.8) (wide range)

\_ 3 Strategy )

Sensitivity )
(by 0.1)
0.3s & 0.5s

_|_

p | = N Best scenario
Select the best (Base case)

scenario \ 0.4s /

(base case)

SKIP

election form (
5 diagnostics

0.4s

/" Select a few good N
scenarios
(base case)

. SKIP

Selection form (14)
(14 diagnostics)

Select final best run from
Best run (Base case) & Sensitivity e




Prepare 0.3s & 0.5s folder & files
(final run)

Run 0.3s & 0.5s
Get Report

0.4s (same)



> | DataPractice > JABBA > (1)Indian Mackerel (IM) (Sri Lanka) > final >
N EAER - = Fr 7
O %3 ) EHAR e 42
~03s 2025/05/18 2:33 7140 TA S -
~ 04s 2025/05/18 2:34 74N TA S -
~ 0.5s 2025/05/18 2:33 7740 TA )5 -
Selection form (14)(final) 2025/05/18 3:10 Microsoft Excel J—... 1,133 |
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Implementation
JABBA runs Case 2~4 (Scenario approach)

4 Base case runs )
(scenarios)(by 0.2)
(0.2 0.4 0.6 0.8) (wide range)

\_ 3 Strategy )

Sensitivity )
(by 0.1)
0.3s & 0.5s

_|_

p | = N Best scenario
Select the best (Base case)

scenario \ 0.4s /

(base case)

SKIP

election form (
5 diagnostics

0.4s

/" Select a few good N
scenarios
(base case)

. SKIP

Selection form (14)
(14 diagnostics)

Select final best run from
Best run (Base case) & Sensitivity -




Prepare Selection form (14)

We will work together

Fill out Selection form (14)
Using hard copies
(Report page 3~4)

0.35+0.4s5+0,5s



1. Convergence (MCMC) 2. Model Fit
Evaluati 3. Retrospective 4. Hind |
valuation Heidelberger and 21 CPUE residuals | 22 | 2-3 Posterior Predictive analyses o e RS EIEL R
Welch p test ) RMSE Check (PPC)
MASE (# of
Geweke.p Heidel.p Ave:age P Mohan’ Visual yellow: non (AMASE Visual
Methods (larger value (larger value 95% Cl band RMSE vajues Visual inspection ° a:r sP . |sua. significant=NG verage . lsua'
(compute (-0.15~2.0) | inspection ) ) value) inspection
better) better) i) predicted skill)
Please see yourse (for B & F)

Mam’fal for Red band | total # of USE th:tSth Ball shapes # of yellow | All trends should be [# OBS points
details on Criteri K K Auto- outliers | Less % shee to located in center markers | should be Less # bett <1 & beyond
diagnostics. riteria r r correlation? | less #is | better fit compute. . | are better (how | (B & Fratio) | similar ess better smaller | the 95% CI

. Closer to 0.5 is
No is better | better many #?) less better | patterns. better band
better
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
4 5 6
# how to do (4) (5) (6)
Sensitivity 0.3s 0.05 | 0.69 | 0.07 | 0.44 0 0 95.4 0.456 oK NA NG NA NA NA
not so
Base case 0.4s 0.84 | 0.18 | 0.17 | 0.33 0 0 101.3 0.438 OK 2 good 0 0.53 1
Sensitivity 0.5s 0.99 | 0.55| 0.12 | 0.60 0 0 103.3 0.432 oK NA NA NA NA NA
Best scenario? | 0.5s | 0.3s | 0.4s @ 0.5s same same 0.3s 0.3s same 0.4s 0.4s 0.4s 0.4s 0.4s
c (1) 6 best for 0.4s, 4 for 0.3s, 1 for 0.5 and 3 for same. From this, 0.34s is the best/
omments
& decision (2) Actually, 0.3s & 0.5s don't provide Retrospective & Hind cast analyses. At this point, 0.4s is the only one best run.

(3)

In conclusion, 0.4s is selected as the best run.




- -1. Convergence (MCMC) - {-

(#20) (p.5) Convergence (MCMC)
(> 0.05) (higher better)

Yellow markers
(not converged)

Geweke.p| Heidel.p
1 0.05 | 0.07
Y069 |Yo0.44

Evaluation Heidelberger and -
: Welch p test
: Geweke.p Heidel.ﬁ
Methods {larger value ;| (larger value
: - better) - better)-
Crﬁteria K r K r
Output# | . #20
(page#) ; (p.3) ;
diagnostics# | 1 2 | 3 4
Refer to sheet | : f
#howtodo | —> - —_.
0:3s | 0.05 | 0.69-| 0.07 | -0.44
0.4s 0.84 |0.18:( 0.17 | 0:33
0.5s 0.99 | 0.55-| 0.12 | 0.60
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2.1 CPUE residuals

95% Cl band

Red band | total #of
Auto- outliers
correlation? | less #is
No is better | better

- #13 |
(p.3) ;
5 6
0 - 'D
0 u§
0 0

Residuals

Less % .
better ﬁtf

Ti
o l.Q l—q 1-? 1_0 _?_T_t[ e l_? 1_5 ]_6::.
2(;05 2':;1 0 20r1 5 20:2{}

A

g resduals

0o 05 10 1.5 20

A

RMSE = 05.4%
—im
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2.3 Posterior Predictive

|I"'LII'IIIIIII'L.II b | B T S N

MODEL FITS

Check (PPC) -
) Aueragep ...............
values Visual i Z ¢
(compute isual inspection
yourself) -
Use the 5th :
sheet to Ball shgpes
compute. located mg:enter
|Closer to 0.5 is are hetter_*#il;nw
:___hme,._:__._man'f ......
#12
(p.4) ;
8 9
(4)
ﬂ 456 \ ...... OK .....
0.438 oK
0.432 oK

(#12) (page 11)
Posterior Predictive
Check (PPC).

p should be
0.2<p<0.8
and closer .
is better fit.
(Users: compute Ave.

50

redicted D(y“)
30

= .
01

. f1:p=0.456

:’]»-"

L T T L L}

20 30 40 50 60

Realized D(%°)
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3. Retrospective

- analyses
Mnﬁan’s p Vis.:ual
n [-u.15~2.u] inspéctiun
# of yellow | All trends
r markers shouild be
v |(B &Fratio) | similar
less better | patterns.
#42 #40
(0:3) | (p:3)
10 11

(#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) /

(Not available)

g

(#40) (p.1

>! B
Fishing moriality F

0 10000 30000 0000

2000 2005 2000 2015 2020

0.2 04 0.8

0.0

etrospective patterns

2000

2005

2000 2015 2020

Year Year
['s]
o [RR L] CRLAL
~ @
wi |
4" i e
2 =7
o E- w
un
‘—’ v | = \f’_/_/\
=
=] =]
= T T T T T = T L T T T
2000 2005 2010 2015 2020 2000 2005 2010 215 2020
Year Year
L] § [ L)
(=]
- 4 — - -,
w = =
5 g
5 g
Eell E 2
w =
& 4
E 1 B
e 3§
b
=
4] 10000 20000 30000 40000

2000 2005 2010 2015 2020

Diimmmmn
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4 Hindcasi: analyses

- MASE (#of

Cmase | S
_"'EI_I??“: non (Average Visual
significant=NG . . .
prediced skill) | V2!u€) | inspection
(for B &F) :
. shnﬁld be |# OBS ﬁoints
Less # better < l & be',rqnd
- sm_aller the 95% Cl
A I better | band
 #a43 # 41
__(p4) (p.4)
12 13 14
(6)
..... NA NA NA
0 0.53 1
NA NA NA

HINDCAST ANALYSES

(#41) (page 15) Hindcast
(predictive skill)
If predicted color points > 95% Cl
=2>»NG for prediction

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

(smaller better)

Yellow markers (> 1)
Not acceptable

(Not available)

(Not available)
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The best run is 0.4s
15t Strategy (Individual CPUE)

we are lucky as we could get the best run
in the 1t Strategy

This is because CPUE good
(green & no outliers)




NOT LIKE THIS

Strategy to search good CPUE for JABBA (4 fleet) (Max 8 scenarios) (Sample) (base|case)

Strate 1st 2nd 3rd
&Y Individual CPUE Average CPUE hybrid (individual and/or ave) CPUE
series # 112|134 ]5|6]|7]|38 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 J 20 | 21 | 22 | 23 | 24
Scenario 112 |(3|4|5|6|7]|8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
BO/IF 0.2/0.2(04|04|06|06(0.8/08|02|02|04|04|06|06|08[08|02|02)J04)04|06|06|08]|0.8
(depletion)
Model s f | s f | s f | s f s f s f S f s f s f s f s f s f
run 1D IN1-{IN2-[IN3-|IN4-|IN5-[IN6-|IN7-|IN8-| AV1- |AV2- | AV3- |AV4- | AV5- | AV6- |[AV7- | AV8- |HY1-|HY2- JHY3-JHY4- | HY5- [HY6- |[HY7- | HY8-
s0.2|f0.2(s0.4|f0.4|s0.6/f0.6|s0.8|f0.8| s0.2 | f0.2 | s0.4 | f0.4 | s0.6 | f0.6 | s0.8 | f0.8 | s0.2 | f0.2 |s0.4 | f0.4 | s0.6 | f0.6 | s0.8 | f0.8
f1(CPUE1) Individual CPUE Individual CPUE
A CPUE
f4(CPUE4) Individual CPUE e (not used)
fleet —
f3(CPUE3) Individual CPUE e e TS
v Y
f4(CPUEA4) Individual CPUE . =
(1) Kobe plot ok | ok | ok [ ok | ok [ ng [ng|ng| ok | ok | ok | ok | ok | ok | ng | ok | ok | ok | ok f ng | ng | ng | ng | ok
(2) CPUE ok | ok | ok | ok | ok | ok [ ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok
5 (3) Retro ng|ng|lok|ng|ng|na|na|na| ng|[na|ng | ok | ng|[ng| na|na|ng| ok |Jok}ok]|na|na|na| ok
diagnostics (4) Convergence| ok | ok | ok | ok | ok | ok [ ok | ok | ok | ok | ok | ng | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ok | ng
R Hi
fl_sa)bI:trO& ind ok |ok|{ng|ok|na|na|na|na| na | na | ok | ok | ok |[na| na|na| ok | ng ok }ok]|na|na|na| ok
Results ng|(ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng|ng lokfng| ng| ng| ng | ng




Major results



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

IN1-0.4s(Schaefer)

KOBE PLOT

RETROSPECTIVE ANALYSES

CPUE FITNESS

FlFusy

(#18) (page 18) Kobe plot

e

-0
<
<=
o
o
E

53538apey

(#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)

Maohan p B F
2022 -0.05 0.05
201 -0.07 0.06
2020 -0.11 0.14
2015 -0.28 035
2018 -0.07 0.08

Average -0.12 0.14

CONVERGENCE

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

Geweke.p| Heidel.p
K 0.84 0.17
r 0.18 0.33

(#40) (p.14) Retrospective patterns

50000
|

Fishing mortality F
00 01 02 03 04

Biomass (t)

0 10000 30000

(P

2000 2005 2010 2015 2020 2000 2005 2010 2M5 2020
Year Year
AT 7=
w
= -
o
n =
2 i
Z e £
o - w
w
w =1
=
= =1
e L T T = T ¥
2000 2005 2010 2015 2020 2000 2008 010 2M5 2020
Year Year
p=d Cr AL
e g
ol @
w < =
5 5 g
z =
Sl e E g
w = 2
£ 2
g £ g
E L
<
. =
2000 2005 2010 2015 2020 [/} 10000 20000 30000 40000

Year

Biomass (t)

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

RMSE = 101 3%
-

log rusiduals

Residuals

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

Red points: outliers

o JEC R . _QT_I_Q__ 18
Slll?l o ],?15 5

2005 2010 2015 2020

Year

O



IN1-0.4s(Schaefer) O

Summary of results & diagnoses (2/2)

MODEL FITS I p=0438 HINDCAST ANALYSES
2 °
r s . .
(#12) (page 11) g (#41) (page 15) Hindcast
. . o | 5
Posterior Predictive E ® (predictive skill)
Check (PPC). 3] If predicted color points > 95% ClI
p should be 3 2 ; o
0.2<p<0.8 £ ol | ; . , | | . =>NG for prediction
and closer to 0.5 0 10 20 30 40 50 60
is better fit. _ )
(Users: compute Ave. Realized D(y") (#43) (page 14)
& write below) MASE
Ave (Predictive skill) -
- P= M 1
P=— EStlmatEd (< 1) w | A WASE =053
- 4 o
Deplet|0n=0.37 (smaller better) ir] . °
- Q_Q_"l'?a_r_—rv\f""
o i}
- 2010 2014 e 2022
Esmaren | [Fepee [T T e B | yellow markers > 1
PARAMETER r Pop. growth rate 0.74 0.35 2.44 ot acceptable
VALUES BO/K Depletion (EST) 0.37 0.25 0.55
sigma.proc Estimable process VAR 0.05 0.03 0.10
m Shape parameter 2 2 2 Index MASE
Fmsy F at MSY 0.37 0.20 1.22 f1 0.53
TBmsy T8 at MSY (t) 15,748 13,555 28,604
MSY MSY (1) 7,115 2,439 24,152 Average 0.53
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 (0BS)(start) 0.36 0.24 0.55
TB(2022)/ K | Depletion (OBS){last) 0.75 0.32 1.02
TB/TBmsy TB ratio 1.50 0.64 2.05
F/Fmsy Fratio 0.42 0.10 1.57




Page 19

See blue based
Trajectory
(B/Bmsy=1)

Normal

No need to see
Red is based on
B/Bmsy=0.5

B/
1

Byfsy
. 1.5 2.
1}
1,

0.0 05

Year

Bioynass (t)
0 10000 3000 50000
1
1
1

2018 2020 2022 2024 2026 2028 2030 2032

0.2

Year

0.1

Process Deviation
0

-0.2 -0.1

2018 2020 2022 2024 2026 2028 2030 2032

Year

F/Fusy

Fishirwértality

0.5

Catch (t)

1.5 2.0

1.0

0

<

T T T T T T T o -—-—1"n1 "—1
2018 2020 2022 2024 2026 2028 2030 2032 2018 2020 2022 2024 2026 20.

28 2030 2032

Tedr

rd

2000 4000 6000

Year

2018 2020 2022 2024 2026 2028 2030 2032

Year

If 160%
(red line)
(60% higher
of 2022)
catch is
continued
"

TB & F still
Sustainable
In 10 years
(2023)
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Summary of results O
(JABBA stock assessment for Indian Mackerel in Sri Lanka)

e Results

=>» ALL OK (Convergence, CPUE, retrospective analyses, Hindcast
analyses, Kobe plot)

* Stock status (2022)=> very healthy condition
Catch 4,522 tons (63% of MSY) MSY=7,115
TB/TBmsy=1.5 & F/Fmsy=0.42

(Green in Kobe plot far from MSY)



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

* Even 60% increase of the current catch (7,235 tons), TB & F will

be sustainable in 10 years (2023).

* But max 50% increase of catch (6,800 ton) will be suggested as

TAC need to consider uncertainties and precautionary approach.



data (catch & STD CPUE) are available in each folder.

If time allowed, make graphs (below)

IM data (catch and standardized CPUE)

8,000

6,000
5,000
4,000

2,000
1,000

Catch vs CPUE

mmmmmmmmmmmmmmmmm
OOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOO
NNNNNNNNNNNNNNNNNNNNNNN

0.00800
OOOOOOO
0.00600
0.00500
0.00400
OOOOOOO
0.00200
0.00100
0.00000

Catch vs CPUE
0.00800
OOOOOOO
0.00600
0.00500
0.00400
000300 * ®re- 00288
.........................................

0.00100

0.00000
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

Catch gradually increasing
CPUE up & down
Stable

Positive r2 NG but 3% OK
But this is the only CPUE, we will use.
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Last message on JABBA
=» Good CPUE (important) to get good results quickly

* One Good CPUE can produce good results.

* If You have many CPUE, but if one CPUE NG, then results NG.

* Even good CPUE but with a small error will produce NG results.
* Good CPUE=> key for good results

NG: No Good



Program

1. General session
1.1 Introduction
(1) JABBA
(2) New CPUE standardization
1.2 Demo + Practice
(1) JABBA
(2) CPUE standardization
(3) Data process
2. WG session
2.1 Demersal WG
2.2 Short mackerel WG
2.3 Carp WG
3. Homework (Presentation & submission)
4. Sum-up session
4.1 Review, Summary & Recommendation
4.2 Future plan



[ Nominal CPUE }

Log normal GLM 0 CPUE Delta model J
Select Covariates < 30% Select Covariates

|
(F}n) (‘

Output
l « ANOVA(O CPUE) (delta model)

Output « ANOVA (non 0 CPUE)(log normal GLM)
« ANOVA e Estimated STD_CPUE (graph)
« Estimated STD_CPUE (graph) * Model fits (delta model for 0 CPUE)
«  Model fits B (a) Frequency destitution (residuals)

(a) Frequency destitution (residuals) * Modelfits (log normal GLM for. non 0 CPUE)

(b) QQ plot (a) Frequency destitution (residuals)

(b) QQ plot

Use
‘If rejected Nominal CPUE "f rejected .




DEMO SL IM SrilLanka

Practice Thai data
(in each WG)



Data are available here

>[ F4 > 20252ndWS > Data Practice > CPUE

> (1) Indian Mackerel Sri Lanka]

N WAREZ ~ =

A

BT EIEE

[ IM nominal CPUE ] 2025/05/04 0:14

(EEC]

Microsoft Excel TJ—...

Y4

245 KB
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Let’s practice

CPUE Manager,

(1) Quality Control

(2) CPUE standardization

(3) Create a combined standardized CPUE

0

m CPUE_Manager(ver1.3.6)(2025) X

m CPUE_Manager(ver1.3.6)(2025) =

CPUE standardization

Rdil Path
C¥Program Files¥R¥R-44 2¥binvh4¥

R software 1s found.
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m < X
B CPUE_Manager(ver1.3.6)(2025) = X
<« > v /N = « CPUE > (1)Indian Mackerel Sri ... v C (1) Indian Mackerel Srila.. 2
L] L ]
CPUE standardization BE- HLLMLS- =- O @
B0y ] EIFHE L]
Rl Path _ Short magkass A3 IM nominal CPUE 2025/05/04 0:14 Microsoft E
C¥Program Files¥R¥RE—4 4 2¥bing-G4¥
~ [ pC

> i Windows (C3)

R software is found. a > == MINI USB (D7)

> & Google Drive

> == MINI'USB (D)

I71)%&(N): [IM nominal CPUE V‘ Excel Workbook(*xlsx) v

Frotl

155



Information of 0 (zero) catch, Selection of the model, and Selection of the covariates.

Sample size (n=)

Select main (core) covariates

Year
& Season
@& District
& Season * District
Select additional covariates
& mesh size

@ Chli
& depth

0 (zero) CPUE (catch) rate

@

(red bar) = 89%

% frequency distribution of nominal CPUE

Continuous

Frequency (%)

40

Continuous

Continuous

80 100

80

20

% Frequency distribution of nominal CPUE

Year | Sample size (n=)
2001 527
2002 374
2003 301
2004 318
2005 281
2006 583
2007 419
2008 358
2009 458
2010 404
2011 253
2012 257
2013 431
2014 75
2015 315
2016 411
2017 317
2018 224
2019 400

(Note) If result of the Delta model is NG 0 CPUE rate is 30%~60%, try log normal GLM Including 0 CPUE.
If still NG, use nominal CPUE.

Select model

() Log normal GLM: 0 (zero) CPUE (catch) rate < around 30%
O Delta type 2 steps log—normal model: 0 (zero) CPUE (catch) rate > around 30%

COgey Cancel
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This is the delta model

vour will see log normal GLM (each WG)

0 catch rate (%)

Model

Short name

0% —~ 30%

Log normal GLM

Log normal model

30% —~

Zero (0) inflated Delta 2 steps log normal GLM

Delta model




m CPUE_Manager(ver1.3.6)(2025) — X

m CPUE_Manager(ver1.3.6)(2025) — X

CPUE standardization
Zi::fj;r:nm Files¥RY¥RE—4.4 2 ¥bin¥-6 4% 3 St e p S

CPUE standardization

R.dll Path
C¥Program Files¥R¥R—4 4 2¥bing-64%¥

OUTPUT is completed.

A
S

m CPUE_Manager(ver1.3.6)(2025) —

CPUE standardization

Rdl Fath
C¥Program Files¥R¥R—4 4 2¥hin¥-64¥

Job completed. please click 'Create OUTPUT' -
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To see results =2 Go to your working folder....

3 results files

[ IM nominal CPUE =input

|

@ Result(all)(IM nominal CPUE)(Delta)

report

Result(data)(IM nominal CPUE)(Delta)

Standardized CPUE

Result(sample size)(IM nominal CPUE)(Delta)
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Let’s see 2 excel files 15t data set
standardized CPUE & 95%C|

Result(data)(IM nominal CPUE)(Delta)| Standardized CPUE

Resuit:sample sizfeb(IM rjominél CPUE)(DeIia)
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Jx

A B C D E
Observed Estimated Lower boundary of Upper boundary of
(nominal) CPUE (standardized) CPUE 95% CI (2.5%) 95% CI (97.5%)

2001 0.06 0.04 0.03 0.07
2002 0.03 0.04 0.02 0.07
2003 0.01 0.03 0.01 0.06
2004 0.05 0.07 0.04 0.12
2005 0.02 0.01 0.01 0.04
2006 0.05 0.06 0.04 0.10
2007 0.01 0.02 0.01 0.03
2008 0.17 0.15 0.11 0.20
2009 0.02 0.03 0.02 0.05
2010 0.04 0.06 0.04 0.08
2011 0.19 0.24 0.16 0.36
2012 0.06 0.10 0.05 0.19
2013 0.23 0.25 0.20 0.30
2014 0.09 0.08 0.04 0.16
2015 0.05 0.07 0.04 0.11
2016 0.01 0.02 0.01 0.06
2017 0.04 0.06 0.03 0.15
2018 0.02 0.02 0.01 0.04
2019 0.02 0.02 0.01 0.04
2020 0.12 0.19 0.08 0.42
2021 0.04 0.03 0.02 0.05
2022 0.16 0.20 0.15 0.26

Original scale

Scaled CPUE (Ave=1)
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J&

A B C D E
Ohserved Estimated Lower boundary of Upper boundary of

1 (nominal) CPUE (standardized) CPUE 95% CI (2.5%) 95% CI (97.5%)

2 2001 0.92 0.55 0.55 0.52
3 2002 0.43 0.45 0.35 0.55
4 2003 0.20 0.34 0.26 0.42
5 2004 0.71 0.88 0.85 0.87
6 2005 0.28 0.18 0.10 0.30
7 2006 0.71 0.75 0.70 0.76
8 2007 0.18 0.24 0.22 0.24
9 2008 2.55 1.83 2.12 1.51
10 2009 0.24 0.35 0.35 0.33
11 2010 0.66 0.76 0.88 0.62
12 2011 2.81 2.95 3.08 2.69
13 2012 0.87 1.24 1.06 1.38
14 2013 3.43 3.06 3.97 2.25
15 2014 1.36 1.02 0.80 1.22
16 2015 0.72 0.82 0.77 0.82
17 2016 0.17 0.23 0.12 0.43
18 2017 0.58 0.79 0.54 1.09
19 2018 0.27 0.21 0.14 0.33
20 2019 0.26 0.23 0.19 0.27
21 2020 1.74 2.31 1.64 3.09
22 2021 0.56 0.40 0.41 0.37
23 2022 2.36 2.41 2.87 1.93
24 Average 1 1 1 1
25

26

27

28

29

30

31

Original scale Scaled CPUE (Ave=1) +

162



Let’s see 2 excel files 2"? data set sample size

Result(data)(IM nominal CPUE)(Delta)| Standardized CPUE

Resuﬂt

:sample sizéb(lM ﬁominél CPUE)(DeIia)
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W 00~ O Ul B W M=

—_—_——_—r—————
~N O e W N RO

L8

A B
| Year Sample size (n=)
2001 527
2002 374
2003 301
2004 318
2005 281
2006 583
2007 419
2008 358
2009 458
2010 404
2011 253
2012 257
2013 431
2014 75
2015 315
2016 411
2017 317
2018 224
2019 400
2020 78
2021 385
2022 348

Year  Season

District

Season x District
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Let’s see @9 Result(all)(IM nominal CPUE)(Delta)

Delta type 2 steps log-normal GLM

% Frequency distribution of nominal CPUE

100
|

80
|

0 (zero) CPUE (catch) rate (red bar) = 89%

60

Frequency (%)
40

0 2 4 6 8 10
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All Covariates significant =» affecting 0 CPUE

The interaction (season*district) is not significant.

What does it mean?

ANOVA (Analysis Of Variance) table for delta model to test statistical
significances on 0 (zero) CPUE (1st step)

Adjusted R? = 0.31| AIC = 3,800 BIC =4,333

df x* (Chi square)

Source (Degree of Freedom) (test statistic) Probabaility (>x°) (*)
Year 21 427.94 0.000
Season 3 8.66 0.034
District 2 27.12 0.000
Season*District 6 10.88 0.092
mesh_size 1 304.78 0.000
Chl 1 4.19 0.041
depth 42 68.21 0.006
Intercept (mean) 1 204.93 0.000

Low r2=31%

This model
explain
only 31% of
variance by 7
Covariates

Other 69% are
from data
errors
Uncertainties?

[Note] (*) Yellow maker indicates e < 0.05 (5%)
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The interaction (season*district) is not significant.
What does it mean?

O CPUE rate statistically appear same by season*District
=» same ratios (0.89)

o Sample size(n=)
Season*District —
District
Season Chilaw Kalutara Negombo
IM1
M2 d 0.89
NE around 0.
SW

Statistically same 0 CPUE ratios (0.89)




Intercept (mean) is significant
what does it mean ?

1st step (delta model using logit model)

E [ log{a/(1-q)} ] =intercept|+ Year + Season + Season*Area + mesh + Chl + depth

‘where q (zero-CPUE rate) ~Binominal (8)

According to the famous theoretical statistician (Prof. Shono)
Significance or no significant of intercept
dose not affect the model as it affects its level(value).




Another ANOVA for non O CPUE model.
model is significant =»OK

ANOVA (Analysis Of Variance) Table for log normal GLM model
to test statistical significances on positive (non zero) nominal CPUE (2nd step)

Adjusted R?=0.25 AIC= 2,853 BIC= 3,160

Type Il S5 Mean F (test

Sources dfl df2 (Sum of Square) square statistic) Probabaility (>F) (*)
Model 63 512.59 8.14 4.98 0.000
Year 21 175.32 8.35 5.11 0.000
Season 3 18.98 6.33 3.87 0.009
District 2 13.01 6.50 3.98 0.019
Season*District 6 46.59 7.77 4.75 0.000
mesh_size 1 151.19 151.19 92.57 0.000
Chl 1 0.01 0.01 D.Dll] 0.938
depth 29 107.48 3.71 2.27 0.000

Error 774 1,264.17 1.63

[Note] (*) Yellow maker indicates a < 0.05 (5%)

Low r2=25%

This model
explains
only 25% of
variance by 7
Covariates

Other 75% are
from other
errors
Uncertainties?




1)

CPUE (scaled as average

Standardized CPUE

o
1 7 Covariates
;'
o _ ' 6
P
P
P 5
©o _| P
! )
P 4
Lo
| \
Do
< _| | | 3
~ 2
1
o _|
T T T O [ ]
o o o o o o o o o i i i — - i i i — - o o o
Year SRRRIIIIS2RRRRRERERRRERRR
Legend ® OBS STID ----Llower =---- Upper
Point ( ) :Positive (non-0-zero) nominal CPUE
Line (e—o) :Standardized positive (non-0-zero) CPUE (point estimate)
Dotted line (=) :95% Confidence intervals

Make better graph using excel.

Data are available

Report file Result(data)(IM nominal CPUE)(Delta)

(Original graph)

If we use nominal CPUE for JABBA
results=>» Very biased=® CPUE standardization (important)

170



Model evaluation
(residual analyses : fithess to the model)



Residual O CPUE rate
(d e |ta m Od e | ) Histgram of residuals (Delta-model)

Error distribution : binominal S - /
close to normal (bell) shape 5 S
o - —

Residuals
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Strange patterns (binominal distribution)

(roughly belt shapesare OK)

o Histgram of residuals (Delta-model i i -
8 g ( ) o Histgram of residuals (Delta-model| 8 Histgram of residuals (Delta-model)
o e} S
N < _
o
=)
S g 8
N S o —
3
3 o > - ]
c o [5) )
o O c o 2
> ™ [CENY?] o
o A S o
s o g3
=1 - It N
o o
N o
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QQ plot: Visual inspection

OBS values
by rank

Close to straight line =» good fit (model & data)
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Comparisons

between old model(YQM) vs new model (7 Covariate)
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Summary

* 89% 0 CPUE =» Delta model
e Zero inflated Delta 2 steps log normal GLM is OK
* 6 Covariates (year, season, district, mesh, Chl & depth) works OK
* Significant Covariates affecting nominal CPUE
for 0 CPUE rate =» Mesh size & year
for non 0 CPUE = Mesh size (absolutely strong)
(old) (3 Covariates) District =»different



[ Nominal CPUE }

Log normal GLM 0 CPUE Delta model J
Select Covariates < 30% Select Covariates

|
(F}n) (‘

Output
l « ANOVA(O CPUE) (delta model)

Output « ANOVA (non 0 CPUE)(log normal GLM)
« ANOVA e Estimated STD_CPUE (graph)
« Estimated STD_CPUE (graph) * Model fits (delta model for 0 CPUE)
«  Model fits B (a) Frequency destitution (residuals)

(a) Frequency destitution (residuals) * Modelfits (log normal GLM for. non 0 CPUE)

(b) QQ plot (a) Frequency destitution (residuals)

(b) QQ plot

Use
‘If rejected Nominal CPUE "f rejected -




Practice IM (Sri Lanka) (by yourself)

+
> = A4 > 2025 2ndWS { Data Practice > CPUE > (1) Indian Mackerel SriLanka ]
TN EAREFER © = RE
O &7 BHEE e $42

[ IM nominal CPUE] 2025/05/04 0:14 Microsoft Excel "J—... 245 KB
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Practice for Log normal GLM

*In each WG (SM & Demersal)



Program

1. General session
1.1 Introduction
(1) JABBA
(2) New CPUE standardization
1.2 Demo + Practice
(1) JABBA
(2) CPUE standardization
(3) Data process
2. WG session
2.1 Demersal WG
2.2 Short mackerel WG
2.3 Carp WG
3. Homework (Presentation & submission)
4. Sum-up session
4.1 Review, Summary & Recommendation
4.2 Future plan



(3) Demo & Practice for Data process

To be conducted later
after WS2 by online (ZOOM)



WS?2
JABBA
(results) [ process }
CPUE
' standardization l
CE Data preparation ) After WS2
online

=» nominal CPUE o
publication



Program

1. General session
1.1 Introduction
(1) JABBA
(2) New CPUE standardization
1.2 Demo + Practice
(1) JABBA
(2) CPUE standardization
(3) Data process
2. WG session
2.1 Demersal WG
2.2 Short mackerel WG
2.3 Carp WG
3. Homework (Presentation & submission)
4. Sum-up session
4.1 Review, Summary & Recommendation
4.2 Future plan



Homework

To be explained in each WG



Program

1. General session
1.1 Introduction
(1) JABBA
(2) New CPUE standardization
1.2 Demo + Practice
(1) JABBA
(2) CPUE standardization
(3) Data process
2. WG session
2.1 Demersal WG
2.2 Short mackerel WG
2.3 Carp WG
3. Homework (Presentation & submission)
4. Sum-up session (Day 5)
4.1 Review, Summary & Recommendation
4.2 Future plan



DAY 1 Summary
(need practice)

JABBA (technical & process)
If good CPUE=>» GOOD results (quick)
If CPUE NG =» results long time and NG

Remove big outliers before JABBA =» quicker (Good results)

New CPUE standardization

Practical & useful
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