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Motivation 

• Many methods for bycatch estimation 

• Challenging and important problem 

• Diversity of challenges from sample size to meta-dataset 

• But many challenges shared… common lessons on 

estimation method choice? 

• Good estimates needed to underpin effective management 

and population assessments 

• Bias, error, and confidence interval coverage 
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Objectives 

1. Develop guidance on when particular 

estimation methods may perform poorly 

2. Inform managers and scientists wrt 

comparability of estimates from different 

methods 

3. Assess mean and uncertainty prediction 
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Approach 

• Large observer data sets as “whole truth” (varying 

fishery size, event frequency, data dispersion) 

• Range of simulated observer coverages 

(5-50%, random and stratified design) 

• For each simulation, estimate mean and confidence 

intervals at three coverage levels: 95%, 80%, 50% 

• Evaluate 
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Approach:  Estimation Methods 
Estimation Method NEFSC SEFSC SWFSC NWFSC AFSC PIFSC 

Mean-per-unit (binomial) 

(effort-based expansion) 

Wilson interval 

bootstrap interval 

✔ 
✔ ✔ 

✔* 

Ratio (landings-based expansion) 

analytical interval 

bootstrap interval 

BC bootstrap interval 

BCa bootstrap interval 

✔ 

✔ 
✔ 
✔ 

✔ 
✔ 

✔ 

Delta-lognormal ✔ 

Horvitz-Thompson ✔ 

Generalized Linear Model 

Poisson 

Binomial 

✔ 
✔ 

Generalized Additive Model 

Poisson ✔ 

Random Forest ✔ 
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Approach:  Performance metrics 

• Mean 
• Bias (ratio) 

• MAE (standardized) 

• RMSE (standardized) 

• Confidence intervals: 
• Overall coverage 

• Upper tail error rate 
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Approach: Data sets 

• CDGN 1991-2000* (intra-annual estimates) 
• 71-134 observed trips yr-1 

Species Code Catch 

(total) 

Catch Yr-1 

(range) 

Var:Mean 

(annual) 

Knox test p-value 

(20km, 3 days) 

Leatherback turtle DC 22 0 – 5 1.0 0.04 

Pacific white-sided dolphin LO 22 0 – 5 1.5 0.036 

Northern right whale dolphin LB 56 0 – 11 2.0 0.057 

Elephant seal MA 104 2 – 22 1.1 0.001 

California sea lion ZC 120 4 – 9 1.9 0.001 

Short-beaked common dolphin DS 301 9 – 45 1.6 0.001 

* Approximates current fishery size but not management 
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MPU: Mean Metrics 

Code Catch 

(total) 

Var:Mean 

(annual) 

DC 22 1.0 

LO 22 1.5 

LB 56 2.0 

MA 104 1.1 

ZC 120 1.9 

DS 301 1.6 
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MPU: Confidence Interval Coverage 

Code Catch 

(total) 

Var:Mean 

(annual) 

DC 22 1.0 

LO 22 1.5 

LB 56 2.0 

MA 104 1.1 

ZC 120 1.9 

DS 301 1.6 
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MPU: Upper Tail Error Rate 

Code Catch 

(total) 

Var:Mean 

(annual) 

DC 22 1.0 

LO 22 1.5 

LB 56 2.0 

MA 104 1.1 

ZC 120 1.9 

DS 301 1.6 
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A Few Concluding Thoughts 

• Filling in framework: more estimation and sampling methods, larger 

data sets 

• MPU Confidence Intervals 

• Bootstrap intervals not compatible with small fishery (trip-level) 

• Wilson interval balances risk aversion and efficiency 

• Potential trouble areas: overdispersed data 

• Can handle years with zero observed catch 

• Zeros: undetected species? Importance of fishery-independent risk 

assessment 
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