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1. MCMC diagnostics and Bayesian vs. maximum likelihood
1. Bayesian methods designed to produce distributions

2. Diagnostics suggests some problematic population processes

2. Survey selectivity
1. Eliminate the first 4 years of data

2. Think about how to use BSFRF data

3. Growth
1. Piece-wise models causes problems, but contributes little to the model

2. Unclear what the best model is

4. Natural mortality
1. Mature female natural mortality should be estimated

2. Priors for immature natural mortality should be revisited

Overview



Goal: set a TAC that accounts for scientific uncertainty

Historical methods:

Åestimate parameters via ML

Åinput parameters into projection script

ÅInput numbers at length for the final year in the 
projection script with error

ÅCalculate a distribution of the OFL based on the error 
added to the numbers at length

Problems with historical methods:

ÅParameter values are not perfectly know, but are 
assumed so.

ÅError added to numbers at length is arbitrary, but 
determines the distribution of the OFL.

ÅJittering was required to ensure MLEs were found

Bayesian methods vs. maximum likelihood



Goal: set a TAC that accounts for scientific uncertainty

Bayesian methods:

ÅAssume a distribution for each parameter

ÅDo not require copying and pasting model output

ÅPosterior distributions of the OFL are a result of the 
uncertainty in parameter estimates

Issues with Bayesian methods:

ÅPriors must be specified

ÅTime-consuming

ÅKnowing the model has converged is difficult (though 
there are many diagnostics to identify non-
convergence)

ÅReliant on the var/covarmatrix; therefore reliant on an 
appropriately specified model

Bayesian methods vs. maximum likelihood



A possible modification of historical methods 
that avoids Bayesian methods:

ÅCalculate the OFL during the fitting of the 
model instead of in the report section and 
include the OFL as a sd_reportvariable

ÅThen produce a distribution of the OFL with its 
calculated standard deviation

ÅL ǘǊƛŜŘ ǘƘƛǎ ƻƴŎŜ ǿƛǘƘ ǘƘŜ Ψ¢ǊƛƳ ŘŀǘŀΩ ƳƻŘŜƭΣ 
but the model blew up. 

ÅIt takes forever to fit the model because 
reference points and the OFL have to be 
calculated in every step.

Bayesian methods vs. maximum likelihood



a/a/ ƛǎ ǳǎŜŘ ǘƻ ΨōǳƛƭŘΩ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴǎ ƻŦ 
parameters and derived quantities

ÅDiagnostics check for appropriate specification 
of the model and var/covarmatrix (used to 
explore the posterior)

ÅStationarity in the traces for parameters and 
the objective function (mixing)

ÅNo parameters hitting bounds

ÅIf there are problems in these diagnostics, be 
cautious about inference from the model

MCMC diagnostics







ÅSeveral processes have problem parameters

ÅSlow mixing:
ÅGrowth parameters
ÅRec devs
ÅInitial numbers at length

ÅBound hitting
ÅGrowth parameters
ÅSurvey selectivity (NMFS) during era 1
ÅIndustry survey selectivity parameters

ÅDealt with slow mixing by using really long chains last year, but this takes a very 
long time

ÅMethods for adjustment
ÅPriors on parameters hitting their bounds
ÅReformulating the model
ÅExcluding problematic periods of data

Diagnostic summary



ÅHistorical methods 

ÅData

ÅModel runs

ÅModel results
ÅFits

ÅOFL and reference points

ÅProcesses influenced

ÅRecommendations

Estimating survey selectivity



ÅLogistic selectivity

ÅThree eras
Å1978-1981: different gear
Å1982-1988: different area
Å1989-present: current 

ÅCatchability coefficient (q)
ÅChanges in estimates over time
ÅEra 1 has always been fixed at 1

ÅIssues
ÅQ modulates the impact of catch on the survey index
ÅCƻǊŜƛƎƴ ŦƭŜŜǘǎ ǿŜǊŜ ŜȄŎƭǳŘŜŘ ǎǘŀǊǘƛƴƎ мфулΣ ǎƻ ƛǘΩǎ ƴƻǘ 

clear if the catches are fully represented in era 1
ÅQ in the first era is consistently estimated on its bounds 

and anchors the catchability in the other era

ÅAre the survey eras appropriately chosen?

ÅAre there alternate sensible configurations?

Historical methods
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