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Infectious Disease Spread Prediction Models
and Consideration

HipeEo HIROSE,! KAzUHIRO MATSUGUMAT!
and TATENORI SAKUMURA !

For infectious disease spread prediction models, pandemic simulations have
been dealt with as a kind of simulation by scenario. However, when a pan-
demic occurs, predicting the future using the observed data becomes crucial.
The methodology that assumes the model structure and estimates the model
parameters using the observed data, which is called the assimilation or the gray
box, is also necessary in the pandemic analysis. In this paper, we propose a
method to estimate such parameters, called the BBS (best-backward solution)
method, and discuss the prediction results for observed real cases such as the
SARS and the FMD (foot-and-mouth disease). We compare the results with
those using the truncated model. We have found that the SIR model provides
the worst case predictions even in early stages of pandemics contrary to the
truncated model.
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Fig.1 An example of the predicted cumulative final number of patients using parameters via the

difference equation methods and the BBS method (SARS in Hong Kong).
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Fig.2 Observed result of the cumulative number of FMD infected.
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Fig.4 Prediction for the FMD spread (SIR, S(0) = 65,000).
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