
File S1. Stochastic SEIR Model

In this supplement we introduce an SEIR model with demographic stochasticity (“fluctuations in population

processes that arise from the random nature of events at the level of the individual”[2, page 201]) . In

the stochastic model we do not assume a continuous state space (i.e., there are no fractional individuals

as in the deterministic model). The stochastic SEIR model is simulated using the tau-leap method for a

population of one million with a small import parameter τ [1–3]. We are interested in learning whether there

are qualitative differences in the impact of birth seasonality on disease dynamics. The motivation comes

from the fact that even in the absence of birth seasonality, stochasticity can induce oscillations in incidence

[3, 4]. Furthermore, He and Earn [5] suggested that transient dynamics may be sustained by demographic

stochasticity. Specifically, periodicity of the epidemic cycles may deviate from the periodicity “predicted” by

the deterministic model [3]. Therefore, we would like to identify for which parameter values of the seasonal

birth functions, the stochastic model resembles the deterministic model.

The simulations reveal that there are qualitatively different dynamics in a model with demographic stochas-

ticity. At low birth rates, the dominant period of the epidemic cycles is not annual and appears to be similar

to that of the damped oscillator in the deterministic model (Figure S4). However at high baseline birth rates

and amplitude the dynamics of the stochastic and deterministic model are similar– the periodicity of the

dynamics are annual (Figure S4 panel d). At intermediate birth rate levels for low levels of birth amplitude

the dominant periods is roughly two years but as the amplitude increase the dominant period becomes more

of a sharp two year cycle (Figure S4 panel b and c). The epidemic incidence does appear to increase with

increasing amplitude and as in the deterministic model, the effect is magnified at higher base line birth

rates.
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