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Abstract
We introduce a new type of point process model to describe the incidence of conta-
gious diseases. The model incorporates the premise that when a disease occurs at low
frequency in the population, such as in the primary stages of an outbreak, then anyone
with the disease is likely to have a high rate of transmission to others, whereas when
the disease is prevalent, the transmission rate is lower due to prevention measures and
a relatively high percentage of previous exposure in the population. The model is said
to be recursive, in the sense that the conditional intensity at any time depends on the
productivity associated with previous points, and this productivity in turn depends on
the conditional intensity at those points. Basic properties of the model are derived,
estimation and simulation are discussed, and the recursive model is shown to fit well
to California Rocky Mountain Spotted Fever data.

Keywords Conditional intensity · Contagious diseases · Hawkes process ·
Productivity

1 Introduction

The Hawkes self-exciting point process (Hawkes 1971) is a type of branching point
process model that has become very commonly used in modeling clustered phenom-
ena. For example, versions of Hawkes models are used to model seismicity (Ogata
1988, 1998), crimes (Mohler et al. 2011), invasive plants (Balderama et al. 2012), ter-
rorist strikes (Porter and White 2012), and perturbations in financial markets (Bacry
et al. 2013, 2015).
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