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SOFTWARE COPYRIGHT AND TERMS OF USE

• We are happy for everyone to use this software for your important
work in fisheries managements.

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

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

• Please kindly follow rules.
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This menu-driven software (CPUE_Manager) is for beginners and also for those who 
cannot manipulate R underpinning this software. Therefore, this manual uses with 
less mathematical, statistical formulas & notations and no R commands.
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1. About



1. About

The CPUE_Manager contains 3 main menus
(1) Quality control    

To check the relationship between catch vs.    
CPUE & detect outliers.

(2) CPUE Standardization
To generate unbiased nominal CPUE

(3) Create a combined & average CPUE      
To produce a combined & average CPUE          
from 2 or more CPUE using weighted 

average by catch. 
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Remarks: 
Menu (1) & (3) are mainly used for ASPIC preparation. 
For JAABB, these 2 menus are not needed because JABBA has these functions inside. 



2. REQUIREMENTS FOR PC AND IMPORTANT REMARKS (1/3) 
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(1) Requirements for PC
• Screen resolution: 800x700 pixels or higher.
• If the menu & sub-menus do not fit within the screen, set the display setting in 

Windows to 100%.
• Operation System: MS window 10 or 11 (OS should be updated).
• NOT applicable for MAC (apple) PC.   
• 64bit PC.
• RAM: minimum 2GB.
• Basic software (Word, Excel and Notepad)
• To make smooth operations, users need at least 30% of empty space of the hard 

disk. 



(2) Important remarks (CPUE sample data)  

This manual uses the sample excel data for demos in the folders (below)

Users can use the sample data for practice 

In the past, albeit rare, excel files could not be read 

under windows driven by Indonesia & Malaysia languages. 

In such case, change to the English window and make the same data by your PC. 

2. REQUIREMENTS FOR PC AND IMPORTANT REMARKS (2/3) 
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2. REQUIREMENTS FOR PC AND IMPORTANT REMARKS (3/3) 
(3) Other Important remarks

• Manual
This PowerPoint is the manual. Manul call button is available.

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

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

• Save
Save files frequently.

• Engines (programs and applications) underpinning this software
Microsoft Visual Studio (2019)
Graphics: C# and. NetFrameWork4.7.2
R-4.4.1-win (2024)
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• Use fiber optic internet 
• Do not use a proxy internet (proxy server) 
     Sometimes its security system is too strong to install. 
 This was experienced in Sri Lanka
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3. Installation:  CPUE_Manager
Internet environment 



3. Installation (2 application)
Before installation, uninstall old versions

(1) CPUE_Manager 
Please get the installation link from the [MENU] Secretariat at menu.soft.SEC@gmail.com

(2) If users currently use R-4.4.1, please continue to use.

If users don’t have R-4.4.1, please Install R-4.4.2-win 

(83MB, zipped)(187MB: unzipped) from 

Download R-4.4.2 for Windows
Users will get the installer (zip file)                                  then unzip & install. 

What is R?

“R” is an open-source and free programming language that is widely used as a statistical software,
data analysis and graphic tool.
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mailto:menu.soft.SEC@gmail.com
https://cran.r-project.org/bin/windows/base/R-4.4.2-win.exe


Uninstallation of previous CPUE_Manager software 

(1) When users need to uninstall the CPUE_Manager software, apply
the normal procedures using the Window un-installment functions.
(2) However, sometimes, not all folders nor files are uninstalled and

left the original folders.
(3) To delete them completely, go to the ESL software folder (normally)
in C: drive). Then delete them manually.
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ESL software folder

NOT completely un-installed 
(left-over) folders & files. 

Delete manually.



3. Installation:  CPUE_Manager (Ver1.3.6)(2025)  

Double click the zipped installer 
(located folder or desktop)  
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Installer (folder) Installer (desktop) 
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3. Installation CPUE_Manager: 4 steps 

Users will get 
the CPUE_Manager folder. 

If destination folder “ESL software” 
exits, this window will not appear.  



3. Installation : Linking R to CPUE_Manager from the gear mark
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Confirmation window



4. [1st menu] Data Quality Control (QC)
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QC (data massage)
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4. [1st menu] Data Quality Control (QC) : CPUE vs Catch
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QC: Catch vs. CPUE => should be inversely correlated (realistic) 

Realistic Un-realistic

Catch 

CPUE 

Catch 
CPUE 

CPUE 

Catch

Year Year

Catch 

QC
No outliers 



To check 
relations between CPUE vs. Catch 

if there are….
(a) Negative correlations & (b) Outliers 
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4. [1st menu] Data Quality Control (QC)

2 ways to do QC based on graphs:
(1) Eye-ball judgments and/or

(2) Statistical judgements  
using Prediction Interval(PI)

(for example, 95% PI for predictions)

Method (2) will be explained here 
using menu (2)  



4. [1st menu] Data Quality Control (QC) 
Prepare the input data (excel or .csv)

3 variables  (year, CPUE, Catch) 
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4. [1st menu] Data Quality Control (QC)
Practice using the sample data  Import the QC(sample) excel file 

Remarks
If users use this software at the 1st time, the window  requests 

to link R language to this software, will appear. 
In such case, follow steps explained in Slide #  13.



4. [1st menu] Data Quality Control (QC)
Practice using the sample data

From the graph

(1)  OK for negative CORR (visually and also 
from the equation negative)

(2)  One outlier detected

Such outlier produces biased relations, 
especially when the sample size is small.

Need to remove

(see next slide)  

22

95% (dark) & 
99% (light) 
Prediction

Interval 

After clicking Open (previous slide), 
a graph (below) will appear.  

Result (word file) is stored  here



Make a new excel file, “QC(sample) no 1963”  
without the 1963 data point 

in the new “no 1963 folder”  
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4. [1st menu] Data Quality Control (QC) :Practice using the sample data
Further QC without 1963

Repeat the same operation as before. 
Then users get the new result 

in the word file (below).

See the next slide for the new graph 



After removal of one outlier (1963) 
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4. [1st menu] Data Quality Control (QC)
Practice using the sample data  Results

RESULTS 
Negative CORR relation 

is improved, i.e., 
r2 increased (10% to 20%) 

No need to remove 
the 1978 point as close to 
the 99% Confidence band.



4. [1st menu] Data Quality Control (QC) 

Handling CPUE & catch data with outliers 
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Outliers mean that CPUE, catch or both are incorrect.
But we don’t know which ones are incorrect. 

Thus, we have 3 options.

(1) Both Catch & CPUE should not be used (conservative method)
(2) Use catch but don’t use CPUE if users know catch data is reliable. 

(3) Use CPUE but don’t use catch if users know CPUE is reliable.  

Decisions will be made by users as they know quality of the data.



4. [1st menu] Data Quality Control (QC)  

QC for the original data set (catch and CPUE)

This is not included in the 1st menu. 
Thus, users need to do it by themselves. 

Original data set includes following variables (example) 
year, month, day, boat name set, area (e.g. grid, fishing grounds), 

depth, catch, effort, CPUE, weather etc.
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4. [1st menu] Data Quality Control (QC)

QC for the original data set (catch and CPUE)

Try standard QC methods
• Check outliers (catch, effort, CPUE, depth and others) (entry errors)
• Check ranges (e.g. if 1<=month<=12)
• Spatial check by mapping (e.g. if catch/effort is not from land)
• Check typos for names (e.g., boat, gear)
• Other ad hoc QC
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4. [1st menu] Data Quality Control (QC):  In case of JABBA

• If JABBA is used, QC will be done within JABBA, so no need to do QC 
before running JABBA except the last point (below).

• This is because JABBA can do QC (detections of outliers & implausible 
CPUE) when it runs. 

• JABBA produces many different types of outputs (plots & estimates).
• Some of the outputs can detect outliers and implausible CPUE.
• Users can delete these, re-run & get the final plausible results. 
• Please refer to the JABBA manual for details. 
• However, even for JABBA, basic QC needs for original catch & CPUE 

data, must be done as explained in previous 2 pages.. 
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5. [2nd menu] CPUE standardization
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5.1 Why we need CPUE standardization?

• Nominal (raw) CPUE 
 Bias not real abundance index 
 not good for stock assessments (SA)

• Major bias affected by  Y(Year), S(Season) & A(Area)
Other biases 
 Boat type, mesh size, environmental factors (ENV), skipper’s ability, targeting etc.   
 All could be explained by YSA because biases are reflected by time & area   
 It is effective if other biases are included in the CPUE standardization

     This software can handle 4 additional covariates in addition to YSA.  



5.2 Creating input data & files
Input file (Excel or CSV file)

Input variables (data) (max 8) & their attributes (Table below) 
4 core valuables must be entered. If missing data, enter “. “ (period) except year. 
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Remarks
The order of the data entry is as above. However, if there are no optional categorical data (#4), its column must be 

omitted and the other following variables must be filled in continuously (see an example, next page).



Example: If there is no optional categorical data, its column must be omitted 
(#4 on the previous page) 

and the other following variables must be filled in continuously (as below). 
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5.2 Creating input data & files: Sample dataset (8 variables) (max)
"." is missing values & all valuables are not sorted.

Please note that this is an explanatory dataset. The actual data set is the grey area. 
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5.2 Creating input data & files : Another sample dataset (6 variables)
“.” is missing values & all data (valuables) are not sorted.

Please note that this is an explanatory dataset. The actual data set is the grey area.
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This is the case when there is no optional categorical data  i.e., its column is omitted 
(#4 on the previous page) and the other following variables are filled in continuously. 



5.2 Creating input data & files: Merging 2 data sets

Often the main CPUE datasets and the additional datasets 
(typically, the environmental data) need to be merged into one dataset.

This will require some technical processing in Excel.

Please ask your colleagues, check the Excel manual or ask [MENU] 
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5.3 Attributes of variables
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5.3 Attributes of 8 variables 
[1]~[3] Core Covariates

[1] Year : Western (Christian) year (AD)   
 positive integer (e.g. 1950, 1951,…, 2025)

no missing years 
[2] Season : Month, quarter, semi-annual, etc.  

If no data  enter the missing values (.)
[3] Area : 3 types (see next slides for details) 

If no data  enter the missing values (.)
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5.3 Attributes of 8 variables  
[3]  Area : Habitat area (3 types) 

Habitat area should be used for area 
(grids, fishing grounds or landing sites) 

At least 1 catch in past in such area 

If area is larger than the habitat area many 0 catch (not realistic)  bias
If larger area than the habitat area is used,    

many 0 CPUE will be produced & provide biased abundance index 
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Habitat area (at lease 1 fish in the past)
(use this area) 



5.3 Attributes of 8 variables
[3] Area (3 types) 

(1) Grids, (2) Fishing grounds and (3) Landing sites 

by preferable order

Because more pin-pointed anomalies can be reflected 
in CPUE standardization
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5.3 Attributes of 8 variables [3] Area
(1) Grid (lat/long)  :  Fine scale  better

as more pin-pointed anomalies can be reflected in CPUE standardization 
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5.3 Attributes of 8 variables 
[3] Area 

(2) Fishing grounds: finer is better (same reason)
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5.3 Attributes of 8 variables
[3] Area 

(3) Landing sites  should represent the fishing grounds [Type A]
[Type B] should not be used.  
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5.3 Attributes of 8 variables 
[4]~[7] Optional Covariates

4. Categorical data Example: Boat class (small, medium, large)
Skipper’s skill (normal, good, excellent) 
Gear maker (firm A, B, C & D)

5.~7. Continuous variable  Example: Environmental data 
(e.g. temperature, salinity, depth, 

                    chlorophyl concentration, etc.)
Mesh size,  etc.
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Unit
Kg/set, Kg/Haul, Kg/hook, ton/set etc. 

Spatial scale
finer scale better 

pin-pointed (plausible) anomalies can be reflected in STD_CPUE
Time scale

Finer scale better, i.e.,  
“set by set” (see next page), “daily by boat”, “daily (aggregated)”, 

“monthly”, “Quarterly”, and “Semi-annual”. 
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5.3 Attributes of 8 variables  
[8] Nominal CPUE

Core (dependent) variable



“Set” is the minimum unit of fishing operation such as haul
including fishing effort such as number of hooks, nets, lines, etc.

This will provide the minimum unit of nominal CPUE
such as Kg/hook/set 

called as fine scale data

Fine scale nominal CPUE will provide more plausible abundance index 
when it is standardized because 
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5.3 Attributes of 8 variables  
Core (dependent) variable

[8] Nominal CPUE : What is the set-by-set & coarse  scale data?  



5.3 Attributes of 8 variables 
[8] Nominal CPUE : Important note 

0 (zero) catch (CPUE) data should be included
Don’t use vertical data set format (below) as quite often 0 catch is not entered 

If 0 catch is included  OK  
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Data set : Nominal catch and CPUE
Do not use data (the vertical data flow) 

ONLY with catch > 0

Year mo day boat set spp catch   EFFORT (hours)
2023 4    24    A      1   1      2.7       8.2
2023 4    24    A      1    2     4.8       9.2
2023 4    24    A      2    1     0.9      2.3

You will miss 0 catch  important data
But you can use if 0 catch are included.  



0 (zero) catch (CPUE) data should be included
Use horizontal data format (below) 

 all catch (incl. 0) (all species) can be entered presented 
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Data set : Nominal catch and CPUE
Use the set by set data (horizontal data flow)
 you will get 0 (zero) data (It is a better format)

(you cannot ignore 0 in this format)
0 catch is important data !!

CATCH            

Year mo day boat set sp1 sp2 sp3…   EFFORT (hours)
2023  4    24    A      1   0 2.7   9.3      8.2  
2023  4    24    A      2  1.3   0 8.3

Another example  (Thai seerfish data)
0 and other catch are very important ! 
Horizonal data flow (3 types of effort)

King Spanish others hours hauls days

1999 1 1 A 1 34 0 234 12 4 2
1999 1 1 A 2 0 0 566 23 4 4

2015 12 27 C 1 0 0 999 44 5 5
2015 12 27 C 2 0 0 234 23 3 4
2015 12 28 C 1 23 11 333 12 4 5

Thailand  Pacif ic stock  Gear :GILL  Area: 5 (Gulf of Thailand)

year month date
catch (kg) effort

set
boat
name

5.3 Attributes of 8 variables 
[8] Nominal CPUE : Important note 



48

For details of missing 0 catch (CPUE), refer to Fish for the 
People (SEAFDEC) : Fish for the People Vol.22 No.3 (2024) 
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Continued from the previous slide



5.4 Implementing CPUE standardization
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5.4 Implementing CPUE standardization: Model selection 
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The Table below shows the appropriate model according to 0 (zero) catch (CPUE) rate.
2 models [A] & [C] are available in this software. For [B], [C] can be used as an alternative model. 

If results are NG, use [A]. If again NG, use nominal CPUE. 

0 catch (CPUE)
rate (%)

Model Short name
Availability

(this software)

 Alternative
(approximate) approach

for [B]

~30% [A] Log normal GLM Log normal model YES

30%~60%
[B] Catch-Negative Binominal
model

Catch model NO
Try [C] first & if results
are NG, try [A]. If still
NG, use nominal CPUE.

60%~
[C]Zero inflated Delta 2 steps
log normal GLM (*)

 Delta model YES

(*) Tweedie model or  Zero inflated Poisson/Negative binominal model can be also applied.



What is the [C] Delta model
(Zero inflated Delta 2 steps log normal GLM)

The delta-lognormal model is a two-step process in which the 
probability of CPUE being non-zero (i.e. the probability of 
being caught) is estimated using a logit model, and then the 
lognormal model is applied to the non-zero portion only to 
estimate CPUE, and the two results are multiplied together to 
estimate the standardized CPUE.
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Formula of 2 models [A] & [C]  
See page 63 about the interaction terms (why only Season*Area?)  

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

Categorical data + Other covariates (Max 3) + Error ~ N(0, σ2)
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{q/(1-q)} ] =intercept + Year + Season + Area + Season*Area

Categorical data + Other covariates (Max)   ,where q(ratio of zero-CPUE)~Binominal (θ）

2nd 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, σ2)
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What is the Constant in log normal GLM?

It is 10% of average nominal CPUE based on the study 
“Indices of abundance for Southern Bluefin tuna 
from analyses of Fins-scale Catch & Effort Data”

by Campbell, Tuck, Nishida & Tsuji (1996) (CCSBT/SC/96/16)
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Based on the simulation study, 
10% produce the least biased 

abundance index 
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5.4.1 Implementing CPUE standardization

Log normal GLM: Outline



5.4.1  Implementing CPUE standardization
log normal GLM
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5.4.1 Implementing CPUE standardization (log normal GLM)

Importing the nominal CPUE data set 
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5.4.1 Implementing CPUE standardization (Log normal GLM)
Importing the nominal CPUE data set  Sample

58

Results 
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5.4.1 Implementing CPUE standardization (log normal GLM): 1st window



5.4.1 Implementing CPUE standardization (log normal GLM)
① Sample size (n=)  

If sample size (covariates & nominal CPUE) is not enough (n < 10), 
follow suggestions as below:     

If number of years < 10 
 Better not conduct “CPUE standardization” nor “ stock assessment”

as not enough # of years   produce unreliable results 

If year(n)≥ 10 and n < 10 (Season, area  & one categorical data)
  Delete or Change to larger category as examples below: 

If # of data in some month < 10  Change to Quarter
If # of data in some areas (5 areas) <10  change to 3 areas

If some class (5 boat class)< 10  change to 3 classes  
so that enough sample sizes can be secured. 

# of data (3 continuous covariates) < 10, delete & do not use.  
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5.4.1 Implementing CPUE standardization (log normal GLM)
② 0 (zero) catch (CPUE) rate 

Red bar (% frequency distribution) 
(in the nominal CPUE data set) 

0 catch (CPUE) rate 

To be utilized in ⑤ (model selection).
In this case, 0 catch rate=26%  
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5.4.1 Implementing CPUE standardization (log normal GLM)
③ Selection of main (core) covariates (1/3)

Y(year) is the essential covariate to estimate annual CPUE 
standardization 

If users have missing years, ignore them and enter only available years.

Then standardized CPUE will be made by skipping missing years.

62

3 main (core) covariates 
Year, Season (month, quarter, etc.) & area (District, fishing grounds, etc.) 

Users can select interaction (Season*District) if no missing data.
In the example (left), it is masked due to missing values in either Season or District.

Please see next pager, the reason why other interaction are not needed.
Please enter check marks      if you have Covariates.



5.4.1 Implementing CPUE standardization(log normal GLM)
③ Selection of main (core) covariates (2/3)

Y(year) related interaction (e.g., year*month & year*area) NO need
Because interpretations are difficult due to complex situation 

(see 2 reference papers).

Hinton & Maunder (2004)  invalid

Maunder & Punt (2004) 
Identifying significant interactions with year 

 no need (impossible to explain) 
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5.4.1
Implementing CPUE standardization

log normal GLM
③ Selection of main (core) covariates (3/3)

 Selection of covariates according to
the situation of missing values using season 

& area (example)

Y(year)  Always selected (masked) 
(to estimate annual standardized CPUE)

If users have other covariate names 
(e.g., mesh size, boat size), 

the same are applied. 
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(only 
year is 
used)



IM で使った continuous
カテゴリカルデータ 表を使用
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5.4.1  Implementing CPUE standardization: Log normal GLM
④ Selection :  Additional 4 covariates (option) 

There are 4 additional (optional) Covariates
 1 for categorical data
Examples Boat class (small, medium, large)

Skipper’s skill (normal, good, excellent) 
 3 for continuous data
Examples Environmental data (temperature, salinity, depth, etc.)

Mesh size,  etc.
 If users have such data, enter check mark 
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5.4.1 Implementing CPUE standardization (log normal GLM)

Log normal GLM model is automatically selected 
if 0 catch(CPUE) rate < 30%
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5.4.1 Implementing CPUE standardization 
(log normal GLM)

Summary
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5.4.1 Implementing CPUE standardization (log normal GLM)
Output
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5.4.1 Implementing CPUE standardization (log normal GLM) 
Results folders & files for sample data are available in ESL software folder 
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5.4.1 Implementing CPUE standardization(log normal GLM):OUTPUT



5.4.1 Implementing CPUE standardization
(log normal GLM):OUTPUT

(1) Sample size (Covariates) (partial outputs)

73

Year Sample size (n=)
2000 770
2001 706
2002 567
2003 547
2004 611
2005 563
2006 1,340
2007 660
2008 764
2009 916
2010 867
2011 508
2012 720
2013 586
2014 258
2015 555
2016 714
2017 761
2018 431
2019 584
2020 138
2021 240

Excel sheets for output.

Season Sample size (n=)
IM1 1,741
IM2 2,505
NE 3,185
SW 6,375

District Sample size (n=)
Chilaw 5,832

Kalutara 2,095
Matara 1,413

Negombo 4,466

BOAT Sample size (n=)
L 3,678

M 6,946
S 3,182

Season Chilaw Kalutara Matara Negombo
IM1 742 166 209 624
IM2 701 972 37 795
NE 1,682 171 47 1,285
SW 2,707 786 1,120 1,762

Season*District
Sample size(n=)

District



(2) Standardized CPUE with its 95% CI (Confidence Intervals) 
& nominal CPUE (results in 2 excel sheets) 
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5.4.1 Implementing CPU standardization(log normal GLM): Output

Original scale Scaled as Ave=1
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5.4.1 Implementing CPUE standardization (log normal GLM)
(3) Output : Report (word) file 

ANOVA (Analysis Of Variance) Table



① 
% frequency 

distribution of 
nominal CPUE

Red bar

0 CPUE (catch) rate

if < 30%, use 
log normal GLM

model
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5.4.1 Implementing CPUE standardization (log normal GLM)
(3) Output : Report (word) file 



② ANOVA Table

Log normal GLM (this case) OK 
as Pr < 0.05 for Model 

Covariates
if Non significant (NS)
 remove or keep 

In this example, only Mesh_size is NS.
3 strong covariates bias nominal 

CPUE(by order of F values) 
 Season, depth & District

77

5.4.1 Implementing CPUE 
standardization (log normal GLM)



Explanatory note: ANOVA (log normal GLM)

• The ANOVA table shows which covariates (such as year, Q, area, etc.) statistically affect the 
nominal CPUE and whether the log-normal GLM is statistically significant (acceptable). 

• If the covariates have an effect and the model is acceptable, they are indicated by yellow 
markers. 

• If almost all covariates are not significant and/or the model is not acceptable, try other 
model (for example, zero inflated Delta 2 steps log normal model available in this software). 

• If still NG, use nominal CPUE as an approximation. 
• Please note that users need to mention such problems in their papers and also remark that 

results (CPUE standardization and stock assessments) should be treated with caution. 
•
• (Note) “Intercept” term is not available in R used in this software, thus it is not shown in 

this ANOVA table and ”Intercept” does not relate to acceptance of the model.
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➂ Annual trends of Nominal CPUE
& Standardized CPUE with 95% CI

Left: software output 
Right: (users can make) processed graph by excel 

(note: example from different data)
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5.4.1 Implementing CPUE standardization(log normal GLM): Output



➃-1
Evaluation of log normal 

GLM model
(Residual analyses)

if Bell shape 

model is OK

if not, change model
(see next page)
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5.4.1 Implementing CPUE standardization 
(log normal GLM): Output Histgram of residuals (log normal G

Residuals
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Explanatory note: Histogram of CPUE residuals 

• If the frequency distribution of the nominal CPUE residuals (differences between 
observed and predicted CPUE) forms the bell-shaped normal distributions, the 
log-normal GLM is statistically acceptable. 

• If strange distribution patterns are formed, the log-normal GLM is not acceptable 
and another model (for example, zero inflated Delta 2 steps log normal GLM 
available in this software) can be tried. 

• If still NG, use nominal CPUE as an approximation. 
• Please note that users must mention such problems in their papers and also 

remark that results (CPUE standardization and stock assessments) should be 
treated with caution.
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➃-2 
Evaluation of log normal GLM 

model 
(Residual analysis)

QQ plot

If residuals close 
to  the straight line 

Model is OK

if not, change model
(see next page) 
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5.4.1 Implementing CPUE standardization (log normal GLM): Output

-4 -2 0 2 4
-4

-2
0

2
4

QQplot (log normal GLM)

Theoretical Quantiles

Sa
m

pl
e 

Q
ua

nt
ile

s



Explanatory note: QQ plot

• A QQ (quantile-quantile) plot is a scatterplot created by plotting two sets of quantiles 
against each other. 

• If both sets of quantiles came from the same distribution, we should see that the points 
form an approximately straight line. 

• Therefore, if the actual QQ plot is close to a straight line, the log normal GLM is 
acceptable. 

• However, if both ends of the scatterplots are far from the line (for example, more than ± 
4), and/or strange patterns are formed, the log-normal GLM is not acceptable and 
another model (for example, zero inflated Delta 2 steps log normal GLM available in this 
software) can be tried. 

• If still NG, use nominal CPUE as an approximation. 
• Please note that users must mention such problems in their papers and also indicate that 

the results (CPUE standardization and stock assessments) should be treated with caution.
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5.4.1 Implementing CPUE standardization(log normal GLM) 
In case of non-response after clicking Create OUTPUT

If, after 'Import Data' & 'Run' have been completed successfully, there are no
responses from ‘Create OUTPUT' even after clicking, then reduce the number of
covariates until ‘Create OUTPUT' works. This will happen if the sample size is too
small for some covariates.



5.4.1 Implementing CPUE standardization (log normal GLM)
Summary
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5.4.1 Implementing CPUE standardization
(log normal GLM) : Summary

3 output files are 
created in users’ 
working folder. 
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5.4.2 Implementing CPUE standardization (Delta model)

Zero inflated Delta 2 steps log normal GLM: Outline



What is the Delta model
(Zero inflated Delta 2 steps log normal GLM)

The delta-lognormal model is a two-step process in which the
probability of CPUE being non-zero (i.e. the probability of
being caught) is estimated using a logit model, and then the
lognormal model is applied to the non-zero portion only to
estimate CPUE, and the two results are multiplied together to
estimate the standardized CPUE.
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5.4.2  Implementing CPUE standardization
Delta model
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REMARKS: How to apply [C]  Delta  model
(1) If 0 CPUE rate > 60%,  then [C] needs to be used, while [B] for 30~60%.
(2) As [B] is not available, [C] (alternate method) will be applied as the 1st trial. 
(4) If results NG, [A] will be used as the 2nd trial. 
(5) If still NG, then use the nominal CPUE. 

0 catch (CPUE)
rate (%)

Model Short name
Availability

(this software)

 Alternative
(approximate) approach

for [B]

~30% [A] Log normal GLM Log normal model YES

30%~60%
[B] Catch-Negative Binominal
model

Catch model NO
Try [C] first & if results
are NG, try [A]. If still
NG, use nominal CPUE.

60%~
[C]Zero inflated Delta 2 steps
log normal GLM (*)

 Delta model YES

(*) Tweedie model or  Zero inflated Poisson/Negative binominal model can be also applied.



5.4.2 Implementing CPUE standardization (Delta model)

Importing the nominal CPUE data set 
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5.4.2 Implementing CPUE standardization (Delta model)
Importing the nominal CPUE data set  Sample

92

Sample data is available 
in ESL software folder in C:
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5.4.2 Implementing CPUE standardization (Delta): 1st window



5.4.2 Implementing CPUE standardization (Delta model)
① Sample size (n=)  

If sample size (covariates & nominal CPUE) is not enough (n < 10), 
follow suggestions as below:     

If number of years < 10 
 Better not conduct “CPUE standardization” nor “ stock assessment”

as not enough # of years   produce unreliable results 

If year(n)≥ 10 and n < 10 (Season, area  & one categorical data)
  Delete or Change to larger category as examples below: 

If # of data in some month < 10  Change to Quarter
If # of data in some areas (5 areas) <10  change to 3 areas

If some class (5 boat class)< 10  change to 3 classes  
so that enough sample sizes can be secured. 

# of data (3 continuous covariates) < 10, delete & do not use.  
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5.4.2 Implementing CPUE standardization (Delta model)
② 0 (zero) catch (CPUE) rate 

Red bar (% frequency distribution) 
(in the nominal CPUE data set) 

0 catch (CPUE) rate 

To be utilized in ⑤ (model selection).
In this case, 0 catch rate=54%  
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5.4.2 Implementing CPUE standardization (Delta model)
③ Selection of main (core) covariates (1/2)

Y(year) is the essential covariate to estimate annual CPUE 
standardization 

If users have missing years, ignore them and enter only available years.

Then standardized CPUE will be made by skipping missing years.

96

3 main (core) covariates 
Year, Season (month, quarter, etc.) & area (District, fishing grounds, etc.) 

Users can select interaction (Season*District) if no missing data.
In the example (left), it is masked due to missing values in either Season or District.

Please see next pager, the reason why other interaction are not needed.
Please enter check marks      if you have Covariates.



5.4.2 Implementing CPUE standardization (Delta model)
③ Selection of covariates (2/2)

Y(year) related interaction (e.g., year*month & year*area) NO need
Because interpretations are difficult due to complex situation 

Hinton & Maunder (2004)  invalid

Maunder & Punt (2004) 
Identifying significant interactions with year 

 no need (impossible to explain) 
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5.4.2  Implementing CPUE standardization: Delta model
④ Selection :  Additional 4 covariates (option) 

There are 4 additional (optional) Covariates
 1 for categorical data
Examples Boat class (small, medium, large)

Skipper’s skill (normal, good, excellent) 
 3 for continuous data
Examples Environmental data (temperature, salinity, depth, etc.)

Mesh size,  etc.
 If users have such data, enter check mark 

98



Selection of covariates according to
the situation of missing values 
using season & area (example)

Y(year)  Always selected (masked) 
(to estimate annual standardized 

CPUE)

If users have other covariate names 
(e.g., mesh size, boat size), 

the same are applied. 
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5.4.2 Implementing CPUE standardization
（Delta  model）

④ Selection of covariates (2/3)



5.4.2 Implementing CPUE standardization (Delta model）
⑤ Selection of model by 0 catch rate

This software uses 2 models for CPUE standardization 
depending upon 0 catch (CPUE) rate(below).
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The software will automatically let users inform 0 catch rates
and corresponding model after users start the menu  (2). 



101

REMARKS: How to apply [C]  Delta  model
(1) If 0 CPUE rate > 60%,  then [C] needs to be used, while [B] for 30~60%.
(2) As [B] is not available, [C] (alternate method) will be applied as the 1st trial. 
(4) If results NG, [A] will be used as the 2nd trial. 
(5) If still NG, then use the nominal CPUE. 

0 catch (CPUE)
rate (%)

Model Short name
Availability

(this software)

 Alternative
(approximate) approach

for [B]

~30% [A] Log normal GLM Log normal model YES

30%~60%
[B] Catch-Negative Binominal
model

Catch model NO
Try [C] first & if results
are NG, try [A]. If still
NG, use nominal CPUE.

60%~
[C]Zero inflated Delta 2 steps
log normal GLM (*)

 Delta model YES

(*) Tweedie model or  Zero inflated Poisson/Negative binominal model can be also applied.



5.4.2 Implementing CPUE standardization (Delta  model)
⑤ Selection of Delta model by 0 catch rate

Frequency distributions (0 catch) like below) do not use.
but rarely happened   
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5.4.2 Implementing CPUE standardization (Delta model)
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5.4.2 Implementing CPUE standardization (Delta model)
Output

104
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5.4.2 Implementing CPUE standardization (log normal GLM) 
Results folders & files for sample data are available in ESL software folder 
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5.4.2 Implementing CPUE standardization (Delta  model）: 3 outputs 



(2) Standardized CPUE (for non-0 CPUE) with its 95% CI (Confidence 
Intervals) & nominal CPUE (results in 2 excel sheets) 
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5.4.2 Implementing CPU standardization (Delta model): Output

Original scale
Scaled as Ave=1



(3) Report (word) file  
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5.4.2 Implementing CPUE standardization (Delta  model） : Output  

2 ANOVA (Analysis Of Variance) Tables (0 CPUE delta & non-0 CPUE log normal GLM)



① 
% frequency 

distribution of 
nominal CPUE

Red bar

0 CPUE (catch) rate

if > 30% 
use the delta mode
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5.4.2 Implementing CPUE standardization (Delta  model） 
Output(3) Report (word) file 



② 1st ANOVA Table
if Pr < 0.05 

for major covariates
(significant affect 0 CPUE)

Delta model OK

Otherwise
(Covariates not affect 0 CPUE) 

skip the 2nd step
and use log normal 

GLM for original data 
including 0 catch

(see next)
110

5.4.2 Implementing CPUE standardization (Delta  model） 
Output(3) Report (word) file 

All Covariates & mean significantly affect 0-CPUE 横井
3 strong Covariate (by F values) Season, Season*district & depth



Explanatory note: ANOVA (Delta model for 0 CPUE)

• The ANOVA table shows which covariates (such as year, Q, area, etc.) statistically affect 
the nominal 0 CPUE and whether the delta model is statistically significant (acceptable). 

• If the covariates have an effect, they are indicated by yellow markers. If almost all 
covariates are not significant, try another model (for example, log-normal GLM including 
0 CPUE available in this software). 

• If still NG, use nominal CPUE as an approximation. 

• Please note that users need to mention such problems in their papers and also mention 
that results (CPUE standardization and stock assessments) should be treated with 
caution.

(Note) “Model” and “random errors (residuals)” are not available in R used this software, 
thus they are not shown in this ANOVA table and ”Intercept” does not relate to acceptance 
of the model.
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② 2nd ANOVA Table (non-0 CPUE)

if Pr. < 0.05 for model 
log normal GLM OK

This example OK 

Covariates
if NS (non significant) 
 remove or keep

See next slide for detail explanations.
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5.4.2 Implementing CPUE standardization (Delta  model） 
Output(3) Report (word) file 

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

Adjusted R² = 0.24  AIC = 32,023  BIC = 32,331

Sources df1 df2
Type III SS

(Sum of Square)
Mean

Square
F (test

statistic) <α:Probabaility (>F) (*)

Model 41 1,519.76 37.07 23.23 0.000
Year    21 129.11 6.15 3.85 0.000
Season    3 51.65 17.22 10.79 0.000
District    3 759.56 253.19 158.65 0.000
Season*District     9 41.05 4.56 2.86 0.002
BOAT    2 214.26 107.13 67.13 0.000
Mesh_size    1 93.72 93.72 58.73 0.000
Chl    1 93.63 93.63 58.67 0.000
depth    1 136.78 136.78 85.71 0.000

Error 9,633 15,373.09 1.60

In this example, all are significant.
3 strong covariates bias nominal CPUE

(by order of F values) 
 District, depth & Boat size



Explanatory note: ANOVA (log normal GLM for non 0 CPUE)

• The ANOVA table shows which covariates (such as year, Q, area, etc.) statistically affect 
non-0 nominal CPUE and whether log normal GLM is statistically significant (acceptable)    

• If the covariates have an effect and the model is acceptable, they are indicated by yellow 
markers. 

• If almost all covariates are not significant and/or Model (log normal GLM for non 0-CPUE) 
is not acceptable, try log normal GLM (including 0 CPUE) available in this software. 

• If still NG, use nominal CPUE as an approximation. 
• Please note that users need to mention such problems in their papers and also mention 

that results (CPUE standardization and stock assessments) should be treated with 
caution

(Note) “Intercept” is not available in R used in this software, thus it is not shown in this 
ANOVA table. However,  ”Intercept” does not relate to acceptance of the model.
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➂ Annual trends of Nominal CPUE
& Standardized CPUE with 95% CI

(left: software output)
(right: Excel processed graph 

based on different data set just for demo purpose)
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5.4.2 Implementing CPUE standardization (Delta  model） 
Output(3) Report (word) file 



➃-1
Evaluation (1st step)

delta normal
(Residual analyses)

if binominal (or normal)
distribution is formed,

binominal model is OK

(see next slide for details)
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5.4.2 Implementing CPUE standardization (Delta  model） 
Output(3) : Report (word) file 

Histgram of residuals (Delta-model)
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Explanatory note: Histogram of 0 CPUE rate residuals 

• If the frequency distribution of the 0 CPUE rate residuals (differnces 
between obserbed  0 CPUE and predicted CPUE) form binomial (or, as 
an approximation, a bell-shaped normal distribution), then the Zero 
inflated Delta 2 steps log normal GLM (delta model) is statistically 
acceptable. 

• However, if strange patterns (see next slide) are formed, which
happens when sample sizes are not enough, it is still Ok as patterns of 
error distributions of delta model are not as critical. 

• Users need to proceed to the next step, which is to check the 
statistical validation of log-normal GLM for non 0-CPUE. 
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Histgram of residuals (Delta-model)
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Histgram of residuals (Delta-model)
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Strange patterns (binominal distribution)(see the previous slide) 



➃-1
Evaluation (2nd step)

non 0 CPUE
log normal GLM

(Residual analyses)

if Bell shape 

model is OK

if not, change model
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5.4.2 Implementing CPUE standardization (Delta  model） 
Output(3): Report (word) file 

Histgram of residuals (log normal G
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Explanatory note：Histogram of non 0 (zero) CPUE

• If the frequency distribution of the non-zero (0) CPUE residuals (differnces 
between non 0 observed CPUE and predicted CPUE) forms the bell-shaped 
normal distributions, the log-normal GLM is statistically acceptable. 

• If the normal distributions are not well formed, the log-normal GLM is not 
acceptable, try another model (for example, log normal GLM including 0 CPUE 
available in this software). 

• If still NG, use nominal CPUE as an approximate. 
• Please note that users need to mention such problems in their papers and 

also remark that results (CPUE standardization and stock assessments) should 
be treated with caution.
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➃-2 
Evaluation of log normal 
GLM model (non 0 CPUE)

(Residual analysis)
QQ plot

If residuals close 
to  the straight line 

Model is OK

if not, change model
(see next slide)
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5.4.2 Implementing CPUE standardization (Delta model） 
Output(3) : Report (word) file 
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Explanatory note: QQ plot for non 0 CPUE
• A QQ (quantile-quantile) plot is a scatterplot created by plotting two sets of 

quantiles against each other. 
• If both sets of quantiles came from the same distribution, we should see that the 

points form an approximately straight line. 
• Therefore, if the actual QQ plot is close to a straight line, the log normal GLM (for 

non 0 CPUE) is acceptable. 
• However, if both ends of the scatterplots are far from the line (for example, more 

than ± 4) and/or strange patterns are formed, log-normal GLM (for non 0 CPUE) is 
not acceptable and another model (log normal GLM including 0 CPUE available in 
this software) can be tried. 

• If still NG, use nominal CPUE as an approximation. 
• Please note that users must mention such problems in their papers and also 

indicate that the results (CPUE standardization and stock assessments) should be 
treated with caution.
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5.4.2 Implementing CPUE standardization(Delta model) 
In case of non-response after clicking Create OUTPUT

If, after 'Import Data' & 'Run' have been completed successfully, there are no
responses from ‘Create OUTPUT' even after clicking, then reduce the number of
covariates until ‘Create OUTPUT' works. This will happen if the sample size is too
small for some covariates.
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5.4.2 Implementing CPUE standardization(Delta model) : Summary
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5.4.2 Implementing CPUE 
standardization(Delta model) : Steps

3 output files are 
created in users’ 
working folder. 



5.5 Problems and Solutions 

Users will sometimes face 4 problems below. Solutions are explained.  
(1) Process error
(2) Non-response after clicking Create OUTPUT
(3) Standardized CPUE are not estimated 
(4) Multi-collinearity (Delta)
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Users will see “Process error” message (below) if input data has some problems.  
In such case, follow the instruction and re-try again.
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(1) Process error

See some example 
(next slide)



To investigate causes of 
error, make a pivot Table 

of 3 Covariate (year, 
quarter & area number) 

(see right)

There are some 
techniques to make this 

pivot table.
If you need help,

(a) check the excel manual, 
(b) ask your colleagues or 

(c)ask [MENU].

In this case,
covariates, area(1065), 
year & Q (2020 Q2) and 

(2022 Q1) need to delete 
as their values =0 
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(2) Non-response after clicking Create OUTPUT

If, after 'Import Data' & 'Run' have been completed successfully, there are no
responses from ‘Create OUTPUT' even after clicking. To solve this problem, reduce
the number of covariates until ‘Create OUTPUT' works. This will happen if the
sample size is too small for some covariates.



(3) Standardized CPUE are not estimated
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After all processes are successfully completed,  
sometimes standardized CPUE are not estimated.
In such case, CPUE standardization window will 

provide the message (right). 
To solve this problem, follow the instruction   



(4) Multi-collinearity
Multicollinearity is the occurrence of high intercorrelations 

among two or more covariates in a multiple regression model.
If it occurs, the ANOVA table produces the warning (see example below).
In such case, if the interaction term (Q*atoll in the example) is removed,

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

Adjusted R² = 0.40  AIC = 3,308  BIC = 3,754

Sources df1 df2
Type III SS

(Sum of Square)
Mean
Square

F (test
statistic) <α:Probabaility (>F) (*)

Year    14 91.47 6.53 4.44 0.000
Q    0 (warning) (warning) (warning) (warning)
atoll    18 336.79 18.71 12.73 0.000
Q*atoll    51 130.28 2.55 1.74 0.001

Error 909 1,336.36 1.47

(warning):Multi-collinearity problem(remove interaction term)



6.  [3rd menu] Creating one common standardized CPUE
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6.  [3rd menu] Creating one common standardized CPUE
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6.  [3rd menu] Creating one common standardized CPUE
If multiple CPUE is available, which CPUE should be used in production models,

“One average CPUE” or “Multiple CPUE”?  : Pros and Cons

ASPIC Difficulty in achieving convergence in the case of multiple CPUE due
to lack of data and/or complexity as a simple model. Therefore, a combined
CPUE (weighted average by catch) is often used as an alternative.
JABBA Can handle better than ASPIC with technical treatments.
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6.  [3rd menu] Creating one common standardized CPUE
Preparation of multiple CPUE & Catch data sets (see sample data below) 

134

CPUE1 Catch 1 CPUE2 Catch 2 CPUE3 Catch 3
2011 1.27 13128 1.14 24 . 454654
2012 2.04 9797 0.59 435 1.98 223
2013 . 2308 1.57 354 0.93 23243
2014 0.98 2987 0.62 76 . 8856
2015 1.15 4523 1.14 43534 1.16 64564
2016 1.22 243432 1.84 354 1.47 54645
2017 . 9879 1.88 445 0.91 4654564
2018 0.96 9898 0.88 34 0.66 675
2019 0.69 65465 . 3543 1.21 68787
2020 1.27 4567 1.10 5654 0.62 3432
2021 0.65 876786 1.39 6876 1.66 345
2022 1.75 25443 . 123 0.65 34534
2023 0.69 98 0.62 234432 1.21 788978



6.  [3rd menu] Creating one common standardized CPUE
Importing the data 

135
Importing the sample data (3 CPUE/Catch data sets)

CPUE sample data folder



6.  [3rd menu] 

Creating one 
common 

standardized CPUE

Results
(1st sheet)

Weighted & scaled 
CPUE



6.  [3rd menu] Creating one common standardized CPUE
Results (2nd sheet) Graph for scaled average CPUE

(weighted average by catch)
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Appendix A: History of development
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Type Version Contents Year/Month

1.0
Original development

(GLM based CPUE standardization)
2016/4

1.1 2016/6

1.2 2018/2

2.0
Additional function

(Log-normal GLM & 0 inflated Delta
2 steps log-normal GLM)

2019/5

2.1
Improvements of the output

(graphics and tables)
2021/4

1.0.0 Original development 2023/8

1.1.0 Minor improvement 2023/9

1.2.0
Upgraded

New manual (PowerPoint)
2024/1

1.3.6
4 additional covariates

(1 categorical & 3 continuous data)
can be used (total 7 Covariates)

2025/3

Menu-driven CPUE
standardization

(specific) software

Minor improvements of the output
(graphics and tables)

New CPUE_Manager
(3 menus)
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