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3. Best model with heterogeneity entered later

1. Introduction
Background
• Increasing complexity of capture-recapture models: from the Cormack-JollySeber model to multievent models via multistate models.
• Possibility of accounting for discrete sources of heterogeneity through finite
mixture models (Pledger et al, 2003)
• Finite mixture models can be formulated in a more general framework:
multievent models (Pradel, 2009).

Known source of heterogeneity in detection: Location (VO or other)

Data
• Great cormorants (Phalacrocorax carbo
sinensis) dataset (Héneaux et al, 2007)
• Originally from 6 colonies
Vorsø (VO), Ormø (OR), Brændegråd Sø (BR),
Dyrefod (DY), Mågeøerne (MA) and Toft Sø (TO)

Model selection (best model at each step based on AICc, using model notation similar to Pledger et al, 2003)

Objectives
Based on an application to the great cormorants dataset
• Investigate a step-up model building approach for a multi-site model with
finite mixture.
At which stage should heterogeneity be included?
• Investigate results of different model selection criteria on the cormorants
and simulated datasets
• Investigate score tests in this framework, combined with the step-up
approach
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2. Modelling
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• Model fitting using E-SURGE: one mixture covering all probabilities, finite
mixture in a multievent context
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4. Conclusions & Future work
• As expected, detection probability higher in VO
• Heterogeneity in survival and transition: class 1 seems to have higher
probability of survival and move very little
• For the cormorant dataset:
 include possible sources of heterogeneity for survival
 what is the best model according to other selection criteria?
• Use simulated datasets to investigate the different strategies for model
building
• Implement score tests in a mixture framework and compare their
performance with other model selection criteria (in an approach similar to
Cubaynes et al, 2012)

Observation generating process

• 2 step-up strategies: allowing heterogeneity classes to enter the model
from the beginning OR only after fitting for all known sources of
heterogeneity first
• Model selection: based on AICc
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