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Predictions in epidemiology are mainly made on the basis of a mean behaviour
of an ensemble of replicates. However, in practical applications we are
often interested in predicting a course of an epidemic in a single
population. Close inspection of many examples of replicate disease progress
curves shows that once a trajectory is chosen, the variability is low. In
contrast, the between-replicate variability is often very high, resulting in
a high degree of unpredictability based on the average behaviour. A
prediction of a future course of an epidemic can be based on partial
observations of this population and on complete past observations of similar
populations. A hierarchical Bayesian approach is a natural choice for a
replicate-based prediction method, enabling us to combine partial
information about a particular realisation with a behaviour of other
realisations. My talk explores this idea for a set of contrasting population
dynamics of a plant pathogen. We show that even a very limited set of data
can be used to narrow down predictions for development of a single epidemic,
even if the variability between individual epidemics is very large. This has
profound implications for data collection and analysis as well as for a
design of control strategies. We also discuss the relevance of our results
in a broader ecological context, particularly for describing invasion and
persistence of species.
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