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What Is ss3diags?
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Functions for applying
advanced model
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R package
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NOTE: This is the PIFSCstockasssessments fork of the main ss3diags repository.

Build Status

The R package ss3diags enables users to apply advanced diagnostics to evaluate a Stock Synthesis model. Diagnostics include
residual analyses, hindcasting and cross-validation techniques, and retrospective analyses. Functions also allow users to reproduce the
key model diagnestics plots that presented in the paper ‘A Cookbook for Using Model Diagnostics in Integrated Stock Assessments’

A handbook with detailed User guidelines for Advanced Model Diagnostics with ss3diags is currently being finalized
In addition, the ss3diags Github respository provides fully commented step-by-step R recipes on how to

= Do log-likelood profiling for RO

« Run the ASPM diagnostic

= Conduct iterative hindcasts for restrospective analysis with forecasts
« Do Jitter tests

with Stock Synthesis by making use of a comprehensive collection of R functions available in the R package r4ss

Installation
ss3diags is not currently supported on CRAN. You can install the development version of ss3diags from GitHub with:

# install.packages("remotes™)

remotes: :install_github("PIFSCstackassessments/ss3diags")
Once the package is installed it can be loaded by:

1library(ss3diags)

Applying ss3diags for Model Diagnostics
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https://pifscstockassessments.github.io/ss3diags/index.html

Motivation for ss3diags

Fisheries Research 240 (2021) 105959

Contents lists available at ScienceDirect - -
Fisheries

P B Fisheries Research
§ 1%

ELSEVIER Jjournal homepage: www.elsevier.com/locate/fishres

L)
A cookbook for using model diagnostics in integrated stock assessments ﬁ

Felipe Carvalho ", Henning Winker ! Dean Courtney °, Maia Kapurd, Laurence Kell “,
Massimiliano Cardi.nale !, Michael Schirripa ¢, Toshihide Kitakado " Dawit Yemane ',
Kevin R. Piner!, Mark N. Maunder *, Ian Taylor ™, Chantel R. Wetzel ™, Kathryn Doering“,

Kelli F. Johnson ™, Richard D. Methot™

“Enable efficient implementation of the presented diagnostics
with Stock Synthesis”
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Where does XSSS
ss3diags fit? SSS

sSs3sim

SSMSE

r4ss

ss3diags
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ss3diags Assists With:

Retrospective and

Forecast Bias Prediction Skill

Goodness-of-Fit

4y MASE = 0.96 (0.67)
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Model Uncertainty
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Example with
ss3diags

Quick guide for key functions and their outputs
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Setup

- Install and load package
- Load example SS model

# install.packages("remotes™)

remotes::install github("PIFSCstockassessments/ss3diags™)
library(ss3diags)

data("simple™)
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https://github.com/PIFSCstockassessments/ss3diags

Example with ss3diags

Catches

— Fishery
Abundance indices
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Length compositions

— Fishery
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Age compositions

— Fishery
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Conditional age-at-length compositions
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Residual Analysis: Goodness-of-Fit

SSplotJABBAres(simple, subplots
SSplotJABBAres(simple, subplots

lllenll)

llagell)
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SSplotJABBAres() Output

RMSE = 4.3%

0.6

> SSplotJABBAres(simple, subplots = "len", add = TRUE)
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Plotting JABBA residual plot
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Mean age residuals
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SSplotJABBAres() Output

RMSE = 8.5%

shery

“larvey

DESS

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

> SSplotJABBAres(simple, subplots = "age", add

Plotting JABBA residual plot

RMSE stats by Index:

indices RMSE.perc nobs

1 Fishery 9.3 69
2 Survey 17.3 20
3 Combined 8.5 89

= TRUE)
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Residual Analysis: Runs Test

# Length Composition
SSplotRunstest(simple, subplots
# CPUE

SSplotRunstest(simple, subplots

"len", add = TRUE)

"cpue)
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SSplotRunstest() Output
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SSplotRunstest() Output

Survey
© |
o
> SSplotRunstest(simple, subplots = "cpue")
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N Running Runs Test Diagnosics for Index

Plotting Residual Runs Tests

Index residuals
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Q Runs Test stats by Index:
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Retrospective Bias

data("retroSimple")

sumSimple <- r4ss::SSsummarize(retroSimple)

SSplotRetro(sumSimple, subplots = "SSB")
SShcbias(sumSimple, quants = "SSB")

@ NOAA

> FISHERIES

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service



Spawning biomass (t)

SSplotRetro() Output
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> SSplotRetro(sumSimple, subplots =

Plotting Retrospective pattern

“SSB“)

including one step ahead forecasts:
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SSplotRetro(forecast = TRUE)

Mohn's rho = 0.15(0.15)

Spawning biomass (t)
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Hindcast Cross-Validation

# Composition data

retroC.simple <- SSretroComps(retroSimple)
SSplotHCxval(retroC.simple, subplots = "age")

# Index data
retrol.simple <- r4dss::SSsummarize(retroSimple)

SSplotHCxval(retrol.simple, subplots = "cpue")

SSmase(retroSimple, quant="len", indexselect = c(1:2))
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SSplotHCxval() Output
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SSmase()

> SSmase(retroSimple,quant="1en",MAE.base.ad]

Converting retroSummary to summarized list using ss3diags

Index Season

1 Fishery

2 Survey

3 joint

1

1

r

0.9635032

0.2433708
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MASE

0.7011276
\ J

MAE.PR| MAE.base  MASE.adj
©.06664560 0.06917009  0.4443040
0.02412211 |©0.09911671/0.1608141

©.05449603 |0.077726270.3633069

= 0.15,indexselect = c(1:2))
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Model Uncertainty

mvln <- SSdeltaMVLN(simple, run

"Simple")

sspar(mfrow = c(3, 2), plot.cex = 0.7)
SSplotEnsemble(mvln$kb, ylabs = mvln$labels, add = T)
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> str(mvln)

SSdeltaMVLN() Output | &=

..% year : num [1:365000] 28 28 28 28 28 28 28 28 28 28 ..

..$ run : chr [1:365000] "Simple" "Simple" "Simple" "Simple"

..$ type : chr [1:365000] "fit" "fit" "fit" "fit"

..$ iter : int [1:365000] 1 2345678916 ...

..$ stock : num [1:365000] 2.1 2 2.16 2.06 2.23 ...

..% harvest: num [1:365000] ©.889 ©.956 ©.85 ©.874 0.867 ...

..$ SSB : num [1:365000] 3.21e+09 3.53e+09 3.26e+09 3.22e+09 3.44e+09 ...
..$F : num [1:365000] ©.1005 ©.10689 0.0967 ©.1004 ©.0984 ...

..$ Recr : num [1:365000] 1.50e+08 1.56e+08 1.31e+08 1.43e+08 1.80e+08 ..

..% Catch : num [1:365000] 3.42e+08 3.42e+08 3.42e+08 3.42e+08 3.42e+08 ...

g $ mle :'data.frame’': 73 obs. of 9 variables:
{f} ..% year : num [1:73] 28 29 30 31 32 33 34 35 36 37 ...
..$ run : chr [1:73] "Simple" "Simple"™ "Simple" "Simple"
..$ type : chr [1:73] "fit" "fit" "fit" "fit" ...
..$ stock : num [1:73] 2.09 1.9 1.74 1.62 1.52 ...
..% harvest: num [1:73] 0.885 0.894 0.903 0.915 0.929 ...
..$ SSB : num [1:73] 3.36e+09 3.05e+09 2.80e+Q9 2.60e+09 2.45e+09 ..
% F :num [1:73] ©.101 0.102 0.103 0.104 0.106 ...
I ..% Recr :num [1:73] 1.60e+08 1.44e+08 1.15e+08 8.75e+07 1.53e+08 ...
0.0 0.5 10 1.5 20 ..% Catch : num [1:73] 3.42e+08 3.14e+08 2.91e+08 2.75e+08 2.62e+08 ...
SSB[SSBN $ quants: chr [1:6] "stock" "harvest" "SSB" "F"

$ labels: expression("SSB/SSB"[40], F/F[MSY], "SSB")
.
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SSplotEnsemble() Output
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Future Implementations

- RMSE for recruitment predictions

- Include option for conditional age-at-length data
for the hindcast cross-validation
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Thank you!
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