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While predictive tools are already being implemented to assist in forecasting the total volume of patients to
Emergency Departments [Jessup et al. (2010)], early detection of any changes in the types of patients presenting
would help authorities to manage limited health resources and communicate effectively about risk, both in
a timely fashion. But before we are able to detect changes we must understand and model the expected
counts of presentations for all possible subgroups. For example, we need to forecast the expected number
of patients on a given day at a particular hospital, with a particular disease, of a particular age, sex, etc.

So our objective was to model this large collection of interdependent time series. This problem presented
a number of issues including the sheer number of them and the fact that many of these time series had
very low counts and displayed overdispersion relative to a Poisson model. Furthermore, since the goal of
these models was to model away known behaviours, we had to incorporate effects including significant
seasonality, day of the week effects and some strongly interacting variables.

The method we present here divided the problem into two different components. The first used a regression
approach to model time series of aggregated counts. The second allocated proportions of these counts to
subgroups using a binary regression tree analysis. This method thus drew together R functionality from two
different areas:

• Analysis of times series of counts using glm {stats} [R Development Core Team (2010)], glm.nb {MASS}
[Venables and Ripley (2002)] and gamlss {gamlss} [Rigby and Stasinopoulos (2005)]. The latter function al-
lowed us to model counts with a negative binomial distribution and a modelled dispersion parameter.

• Allocation of counts to subgroups using the poisson regression tree approach of rpart {rpart}
[Therneau et al. (2010)].
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