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In this work, we present a way of building a time-discrete model, especially related to the epidemic population
dynamics, making use of the Royama’s framework [4, 5, 6],which is sometimes called the ‘first-principle’
modelling, and further we analyze the derived discrete model to make some comparison to some typical
ordinary differential equation models. Especially let us consider an epidemic population dynamics of nonfatal
disease transmission, assuming that the total population size can be regarded as constant, say N, according
to the epidemic time scale. We assume the probability Px(i) that the number of contacts to other individuals
by an individual is i in the k th day, and give the probability that the individual who contacts in j times to
some infectives in the k th day successfully escapes from the infection by (1 — 8x)? (0 < Bk < 1). We show
that our discrete model has the nature mathematically analogous to that of Kermack-McKendrick model
if we assume that Px(i) follows a Poisson distribution. Furthermore, with a rational introduction of the
time step size, we can show that the limit of our model system exactly corresponds to Kermack-McKendrick
model.
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