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Description
Capture-recapture methods have been developed over the past 100 years, and now describe a

 formidable array of techniques, easily accessible through the provision of specialized, friendly

 computer software. It  is the  50 year anniversary of the important Cormack-Jolly-Seber model for capture-recapture data. The techniques are applied to fields such as ecology, epidemiology and

 medicine. Current research activity is published in a wide variety of journals, including Biometrics,

 and JABES. Exciting new developments in recent years include spatially explicit methods, and

closely related methods in the area of occupancy and N-mixture modelling. It will be explained how different models may be regarded as state-space models. Fundamental to the surge in new work

 and methods has been the application of Bayesian methodology.

 The short course will cover the basic material and an introduction to the latest research.

Participants will become familiar with: the terminology of capture recapture; how to construct

 relevant stochastic models; how to check and fit these to data, including the pros and cons of

 Bayesian and classical methods; computing resources. Throughout there will be applications to a

 range of real data sets on mammals, birds and butterflies. 

Recommended reading:

1. King, R., Morgan, B.J.T., Gimenez, O. and Brooks, S.P. (2010) Bayesian analysis for

population ecology. Chapman & Hall/CRC, London, ISBN 9781439811870.

2. McCrea, R. S. and Morgan, B.J.T. (2014) Analysis of capture-recapture data. Chapman &

Hall/CRC, London, ISBN 9781439836590. To appear

Course content

1. History and motivation; A range of data sets, and the questions that they pose. Data

summaries including m-arrays and sufficient statistics.

2. Simple probability models and notation; consideration of open and closed populations.

3. Features of model-fitting and parameter redundancy; Likelihood formation, checking for

parameter redundancy using symbolic computation methods. Use of classical and Bayesian

methods of inference.

4. Model selection and goodness of fit; Reversible jump MCMC, use of score tests; diagnostic

tests as score tests. Use of information criteria. Model averaging.

5. Estimating the size of closed populations; N-mixture models; removal models; stopover models; application to data sets from ecology,

 epidemiology and medicine.

6. Survival modelling; Age and time dependence. Senescence

7. Covariates and random effects; Several examples, involving density dependence and a range

of weather covariates. Variable selection.

8. State-space models and integrated population modelling; Use of the Kalman filter. Capture

recapture as a state-space model. Advantages of integrated population modelling.

9. Occupancy modelling; Basic models and latest work, including spatial methods


