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Abstract

Integrated Population Models are an increasingly popular class of demographic models
fitted to multiple data sources at once. The combination of multiple data types (counts,
capture-recapture, fecundity data, ...) is meant to increase our ability to extract demographic
parameters from sparse and noisy ecological datasets. However, a statistical model has
identifiable parameters when a unique optimal set of parameters can be obtained from data,
and not all data combinations necessarily lead to identifiable IPMs. Although the very
aim of IPMs is to improve parameter estimation, surprisingly little is known about the
increase in identifiability provided by the combination of multiple data sources. We clarify
how IPM identifiability can be evaluated in theory and practice, using several examples of
data combinations with real and simulated data. We focus on two methods that have been
previously used to evaluate the identifiability of ecological models and IPMs in particular:
exhaustive summaries and prior-posterior overlap, in a Bayesian setup. Even though these
methods are grounded in rather different theoretical frameworks, we show that these often
provide similar answers in practice, though where they differ provides critical information on
the limitations of each approach. We conclude with practical recommendations for checking
the identifiability of IPMs and for handling unidentifiability issues when they arise.
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