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Outline:
● Overview of diagnostics for SS3
● A few diagnostics of interest that 

I think we should use more often
● Future directions
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Overview: four places to get diagnostics for SS3

● Diagnostics in Stock Synthesis output
● Diagnostics from core r4ss functions 
● Additional r4ss functions for diagnostics that aren’t 

called by SS_plots()
● Additional R packages
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Overview: diagnostics in SS3 output
● Messages during run time and 

warning files provide initial check 
for problems

● Improved messages about 
parameters on bounds in ADMB on 
the way thanks to Cole Monnahan 
github.com/admb-project/admb
/issues/221

https://github.com/admb-project/admb/issues/221
https://github.com/admb-project/admb/issues/221
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Overview: diagnostics from core r4ss functions 
● The SS_output() function reads model output from text files 

into a list in R
○ Some diagnostics messages are reported while it runs, but these are buried in a 

sea of too much information and routinely ignored 

○ Returns tables with information such as related to parameters on bounds, data 
weighting, and tuning variances

● The SS_plots() function creates a default set of plots
○ Results displayed in HTML format 

○ Additional tables of diagnostics slowly getting moved into the HTML view 
where they are easier to access

○ Figures probably too numerous but it’s easier to add than take away

○ Can be posted to web via github pages (IATTC did similar in 2016, now easier)
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Overview: diagnostics from additional functions
● Some diagnostic plots require calling independent r4ss 

functions 
● These either haven’t been integrated into set called by 

SS_plots() or involve comparing across multiple models
● Examples:

○ jitters
○ likelihood profiles
○ retrospectives 
○ Mohn’s rho
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WoodHole_SSB.all
WoodHole_Rec.all
WoodHole_Bratio.all
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-2.02
-0.55
-1.73
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-1.98
-0.60
-1.68
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-0.39
-0.13
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-0.33

Output

Terminal year
Sums of vertical lines

Terminal year
Average of vertical lines

Values are for 2021 Oregon quillback rockfish, 
illustration by Brian Langseth

All years (but can set 
a different year 
using startyr)
Sum of averages

Side note: multiple versions of Mohn’s rho
r4ss::SSmohnsrho() function thanks to 
Chantel Wetzel, Carey McGilliard, and Brian Langseth
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Overview: diagnostics from additional R packages
● ss3diags, see next talk by Megumi Oshima

○ see github.com/jabbamodel/ss3diags 
○ generalized to work with any SS3 model

● Pacific Hake stock assessment 
○ see github.com/pacific-hake/hake-assessment 
○ includes Bayesian analogs to many standard r4ss plots of MLE output
○ meets specific needs of annual assessment
○ longstanding interest in generalizing Bayesian diagnostics 

(see github.com/r4ss/r4ss/issues/11) but there are still few 
fully Bayesian SS3 models

● Empirical selectivity 
○ hopefully will get integrated into r4ss eventually

● Numerous agencies have their own R scripts or packages 

https://github.com/jabbamodel/ss3diags
https://github.com/pacific-hake/hake-assessment
https://github.com/r4ss/r4ss/issues/11
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Time series of mean length or age in comp data
● Fit to these length comps 

is great 
● Not clear how these data 

influence the model other 
than informing selectivity 
(and estimation of R0 as 
shown by likelihood 
profiles)

Example is U.S. West Coast Groundfish Bottom Trawl Survey from 2021 Dover sole assessment (Chantel Wetzel and Aaron Berger)



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries ServicePage 11

Time series of mean length or age in comp data
● Figure from Francis 

weighting is valuable to 
see what information 
comp data have about 
recruitment or population 
scale, regardless of chosen 
weighting method

● Would be nice to have a 
option to compare fit of 
multiple models to these 
time series

Example is U.S. West Coast Groundfish Bottom Trawl Survey from 2021 Dover sole assessment (Chantel Wetzel and Aaron Berger)

Diagnostic in r4ss thanks to 
Chris Francis and André Punt
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Sex ratios in composition data
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Sex ratios in composition data
● Sex ratio plots provide 

a different view of the 
comp data

● Helps judge 
reasonableness of 
estimates of 
dimorphic growth 

● Helps identify when 
sex-specific selectivity 
is needed

Diagnostic in r4ss thanks to 
Cole Monnahan and Ian Stewart
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Sex ratios in composition data

Length comps aggregated 
across years

● Sex ratio plots provide 
a different view of the 
comp data

● Helps judge 
reasonableness of 
estimates of 
dimorphic growth 

● Helps identify when 
sex-specific selectivity 
is needed

● Sex ratio of 
aggregated comps 
would be useful
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Conditional age-at-length fits

Example is U.S. West Coast Groundfish Bottom Trawl Survey from 2021 Dover sole assessment (Chantel Wetzel and Aaron Berger)

● Estimating growth within a model using CAAL is the best way to get accurate 
estimates of growth and account for uncertainty in those estimates

● Judging goodness of fit is hard
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● Summarizing in terms 
of expected and 
observed mean age 
and std. dev. provides 
a useful objective 
diagnostic

● Diagnostic remains 
confusing

Conditional age-at-length fits

Example is U.S. West Coast Groundfish Bottom Trawl Survey from 2021 Dover sole assessment (Chantel Wetzel and Aaron Berger)

Diagnostic in r4ss thanks to 
André Punt
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Conditional age-at-length fits

Example is U.S. West Coast Groundfish Bottom Trawl Survey from 2021 Dover sole assessment (Chantel Wetzel and Aaron Berger)

Uncertainty intervals around 
observed std. dev. unavailable 
for length bins with adjusted 
input sample size < 1.0.

Plot aggregates across sexes so 
expected and observed values 
jump around as ratio of sample 
sizes vary among sexes. 
Should these plots be sex-specific?

Overestimation of std. dev. for 
larger length bins is common. Can 
be caused by unmodeled variation 
over space or time as well as 
ageing error.

Don’t know what’s happening with 
zig-zag here (obs. > 50cm are all 
females in 2006, so expected value 
should be smooth).

We’re not used to age dependent on 
length. Should the plot be flipped?

Worry about misfit? 
I wouldn’t.

Diagnostic in r4ss thanks to 
Andre Punt
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Future: adding custom figs and posting to web
● Info available later this year
● See example at iantaylor-noaa.github.io/Lingcod_2021/ 

https://iantaylor-noaa.github.io/Lingcod_2021/
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Future: wrappers for existing functions
Old approach: 488 line script with repeated calls to 
SS_profile(),  SSgetoutput(), SSsummarize(), 
SSplotProfile(), and PinerPlot()
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Future: wrappers for existing functions
New approach: 

tiny script

stock-specific function with settings 
for a particular assessment

region/agency-specific function or R package to 
meet local Terms of Reference 
(e.g. https://github.com/nwfsc-assess/nwfscDiag)

functions in r4ss and other packages for 
profiles, jitters, retrospectives, etc.

https://github.com/nwfsc-assess/nwfscDiag
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Future: wrappers for existing functions

● Drawback of wrapper functions is 
less control 
○ individual functions allow customization 
○ profile fig at right showing choice of 

alternative states of nature 
SSplotProfile(..., 
  add_cutoff = TRUE,   
  cutoff_prob = 0.75)

○ Running one step gives opportunity to do 
things like dealing with non-converged 
likelihood profiles

● However, we don’t have time for 
those details

● We can automate some of those fixes
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Future: Adding new diagnostics to r4ss
● Ideal process:

○ create a new issue to discuss design and implementation
○ contribute code in a fork of the r4ss package
○ create a pull request

● Also acceptable:
○ emailed code, scribbles on a napkin, etc.

● See github.com/r4ss/r4ss#contributing-to-r4ss
and Fish. Res. paper
associated with 2019
CAPAM workshop 

https://github.com/r4ss/r4ss#contributing-to-r4ss
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Future: creating new independent packages
● See ss3diags github.com/jabbamodel/ss3diags
● Benefits:

○ more flexibility for authors, 
○ less dependence on r4ss developers,
○ keeps packages smaller.

● Challenges:
○ maintaining compatibility may require more work,
○ less visibility than adding diagnostics to established tools,
○ ?

https://github.com/jabbamodel/ss3diags
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Future: FIMS
● NOAA folks, with support from lots 

of others, are developing a next- 
generation modeling system

● Expected to eventually replace Stock 
Synthesis and various legacy tools

● Model will be coded in in TMB & C++
● Diagnostics will be coded in R
● Developing and refining diagnostics 

is harder than porting to new 
platform, so still reasonable to work 
on additional SS3 diagnostics https://www.fisheries.noaa.gov/national/

population-assessments/fisheries-integrated-modeling-system 

https://www.fisheries.noaa.gov/national/population-assessments/fisheries-integrated-modeling-system
https://www.fisheries.noaa.gov/national/population-assessments/fisheries-integrated-modeling-system


Thank you!

Contact: Ian.Taylor@noaa.gov
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