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Fig. 1. Results from a profile on unfished biomass, B0, 
in the New Zealand hake assessment of Horn and 
Francis (2010)

Location of minimal:
The data have been weighted so that 
the model estimate of B0 is quite 
close to the best estimate from the 
abundance data (have primacy to the 
abundance data).
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History of the R0 profile 

• Lee et al. (2014) used it to structure an internally consistent model 
that prioritizes key data.

• Data components with steep gradients (F1 and F4) provide more 
information on scale than other data components with flat gradient.

Model 1 (initial model)

2013 Pacific blue marlin assessment



History of the R0 profile 

• Lee et al. (2014): Cubic spline (F1 and F4), time-varying (F7), de-
emphasize F2

Model 4 (additional process + data weighting)Model 1 (initial model)

Gradient



History of the R0 profile 

• Lee et al. (2014): The information on scale can be used with the other 
diagnostic methods (e.g. retrospective analysis). 

Model 4 (additional process + data weighting)Model 1 (initial model)



History of the R0 
profile 

• Ichinokawa et al. (2014)
used simulation to 
illustrate how the R0 
profile identifies conflict 
among the data sources
when selectivity is mis-
specified.

Location of minimum

Pacific bluefin tuna 
assessment

(II) Scenarios with wrong fixed selectivity
(IV) (V) Scenarios with violation of constant selectivity



History of the R0 profile 

• Ichinokawa et al. (2014) used simulation to illustrate how the R0 
profile identifies conflict among the data sources when selectivity is 
mis-specified.

• Under selectivity mis-specification, all data components were 
affected.

• The study shows the potential for the R0 profile to detect data 
conflicts caused by model mis-specification.



History for R0 profile 
• Wang et al. (2014) used simulation to explore how the R0 profile 

identifies conflict in data when selectivity is either correctly or incorrectly 
specified.

• Quantified gradient using confidence intervals based on the likelihood 
ratio statistic concept.

A low value for ϕ for a data or penalty component 
indicates that it has a relatively small contribution 
to the estimation of R0.
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History of the R0 profile 
• Wang et al. (2014): The R0 profile diagnostic was not able to correctly 

identify selectivity pattern misspecification. 

ϕ
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History of the R0 profile 

• Wang et al. (2014): The index of abundance provided almost no 
information on population scale due to a lack of contrast in the index.

• Population scale was defined almost completely by the length comps.

2012 Eastern Pacific Ocean bigeye tuna assessment

True Misspecified selex curve True Misspecified time-varying selex



History of the R0 profile 

• Wang et al. (2014) used it to explore the contribution of data 
components when selectivity is either correctly or incorrectly 
specified.

• Prioritization of an abundance index (Francis, 2011) using the R0 
profiling method appears to be appropriate for estimating the 
population scale when a strong production relationship is apparent in 
the data and they suggest using the age-structured production 
model (ASPM) diagnostics.



History of the R0 profile 
• Carvalho et al. (2017) used it to detect model misspecification with 

other diagnostic tests (residual analysis, retrospective analysis, catch-
curve analysis, ASPM).

• Extended the use of the ϕ statistic to identify data sets that are 
influential in the simulation (gradient).

Striped marlin in the 
Western and Central 
North Pacific

EM1: Misspecified selex curves
EM2: Misspecified h
EM3: Misspecified M

If R0 can correctly identify a 
misspecified model, ϕ would 
increase in EMs.



History of the R0 profile 

• Carvalho et al. (2017) extend the use of the ϕ statistic.

• The R0 profile had low rates of detection of misspecified models.

• No individual diagnostic can detect all forms of misspecification.

h Mselex
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We don’t fully 
understand

Recruitment deviations 
1. Sum-to-zero constraint   2. No Sum-to-zero constraint

2013 Pacific 
blue marlin 

2018 Pacific 
bluefin tuna 
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• The rec dev options alter 
the R0 profile. 

• Care needs to be taken 
when interpreting the R0 
profile.
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