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Prediction of Infectious Disease Outbreak with Particular Emphasis on the

Statistical Issues Using Transmission Model
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This article reviews statistical issues that arise in evaluation methods as well as
model building of directly transmitted infectious diseases to predict and manage actual
outbreaks. To perform model-based predictions, it is essential to detail a priori infor-
mation of transmission potential, latency and infectious periods. Population dynamics
is frequently applied to the spread of disease and, in particular, the counting process is
assumed to derive an estimator for the key parameter to quantify the precision of esti-
mates and the variation in data. Thus, here we describe methods for estimating basic
(and effective) reproduction number(s) based on observational epidemic records and how
to interpret the intrinsic assumptions. Moreover, we introduce a backcalculation method
for slowly progressive diseases (i.e., HIV/AIDS and BSE), which enables us to estimate
the total number of infected individuals and obtain short-term projections. As the ma-
jority of epidemic records violate the homogeneously mixing assumption, it is fruitful to
select model structure and statistical method flexibly, depending on the infectious disease
of interest and the characteristics of available data. In all methods, intrinsic assumptions
and validity play the most important role in prediction and estimation.

Key words: Infectious diseases, mathematical model, basic reproduction number, maximum likeli-
hood method, martingale method.



