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Treatment of growth in assessments*  

* Not exhaustive, n = 58 



Main questions 

• What data types are informative for estimating 
growth inside an integrated model? 

• Data quantity needed to estimate growth inside an 
integrated model? 

• Tradeoffs between using external estimates of 
growth versus estimating growth inside an 
integrated model? 

• Growth estimation across methods, data 
type/quantity, and life history? 
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ss3sim: Big picture 

Reproducible, flexible, and rapid end-to-end 

simulation framework:  

              OM -> Data -> EM -> analysis 
• all within R, using SS3 for both models 

• Designed to programmatically induce structural differences to 

SS3 models (control, data, starter files) 

• Useful for testing: model performance, model misspecification, 

value of data, etc. 
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ss3sim: Package details 
Software 

– Open source, cross platform (Windows, OS X, Linux).  
– Requires: SS3.24O, R >= 3.0.0, r4ss 

Availability 

– CRAN (http://cran.r-project.org/package=ss3sim) 

– Development version (www.github.com/ss3sim/ss3sim) 

Contents  

– SS3 models, modified for simulation with ss3sim 
–R functions for modifying models, running simulations,  

and extracting/plotting results 



Data scenarios 

• 0. Length composition and age compositions 

• 1. Only length composition 

• 2. Length composition and conditional age at length 

• 3. Length composition, age composition and 
conditional age at length 

 



Sampling Design 

• Length comps and age comps sampled as 
multinomial (although overdispersion is an option) 

• Mean length at age 
• Fishery 

• Fraction of samples by age based on observed age 
composition 

• Used in external estimation of growth 



Experimental Design 

Biological assumptions 
• Life history: cod-like (North Sea cod). 

• Natural mortality fixed at truth 

• BH SR function w/ h fixed at truth, R0 estimated. 

• Weight/length and maturity fixed at truth 

• VBK growth in OM and EM 

 



Experimental Design 

Fishery and survey assumptions 
• 1 fishery starting in year 25, with two fishing patterns 

(constant and two-way trip);  1 survey after year 75 

• Catchability coefficients constant + estimated  

• No ageing error (for now) 

• Process error through recruitment 

• OM Selectivities 
• Size, Time-invariant Asymptotic (Survey, Fishery) 

• Size, Time-invariant Asymptotic (Survey) and Dome (Fishery) 

• EM Selectivities 
• Size, Time-invariant Asymptotic (Survey, Fishery) 

 



Sample intensity and sizes for 
Age, Lengths 
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Growth estimation scenarios 

• 5-parameter VBGF with K, Lyoung, Lold and CV for 
young and old 

• estimated or fixed based on 4 scenarios: 

Internal: Lyoung, Lold, K and CVs estimated internally 

External: Lyoung, Lold, K and CVs fixed at external estimates 

Ext_CV: Lyoung, Lold and K estimated internally and  

   CVs fixed at external estimates 

Ext_LK:  Lyoung, Lold and K fixed at external estimates and  

   CVs estimated internally 

  



Some Preliminary Results 
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Summary of results 

*Selectivity misspecification 

*Positive bias in LAmin and K in external estimator 

*Fewer length data results in biased internal 
estimates of growth, particularly with no age data  

*External estimates perform comparably to 
internal estimates with poor data and selectivity 
misspecification 

 

 



Future research 

Incorporate Conditional Age-at-Length 

Incorporate alternatives to the data used externally 

Expand analyses to 3 life histories 

1. Short-lived, fast-growing small pelagic (P. mackerel) 

2. Long-lived, slow-growing (Rockfish) 

3. Medium-lived, moderate-growing type (P. hake) 

 


