
Approximating incidence by using the rate of the Poisson Process,

λ(t) = ∆tγI

0 100 200 300 400 500 600 700 800
Time

0.00

0.05

0.10

0.15

0.20

0.25

0.30

Va
ria

nc
e

Gillespie Simulations
Poi( t SI/N)
Poi( t I)
R0 = 1

(a) SIS - social distancing (elimination)
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(b) SIS - vaccination (elimination)

0 100 200 300 400 500 600 700 800
Time

0.00

0.02

0.04

0.06

0.08

0.10

Va
ria

nc
e

Gillespie Simulations
Poi( t SI/N)
Poi( t I)
Analytical (O'Dea et al.)
R0 = 1

(c) SIS (emergence)
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(d) SIR: epidemic curve (emergence and elimination
phase)

Fig. S2. Approximating incidence by using the rate of the Poisson Process, λ(t) = ∆tγI. For
each model: SIS with social distancing (a), SIS with vaccination (b), SIS increasing transmission/emergence
(c) and the SIR epidemic curve (d) we plot two different approximations of the intensity of a Poisson process.
The dashed line is the point where R0 = 1 or Reff = 1 (effective reproduction number - SIR model). Blue line
is variance calculated over stochastic simulations. Orange line: Poisson Process with λ(t) = γI(t). Green line:
Poisson Process with λ(t) = βS(t)I(t). Panel (d): SIR epidemic curve, is included here to demonstrate an
example where the approximation βSI/N ≈ γI isn’t appropriate. This is the SIR model with: β(t) = 0.1 and
γ = 0.01
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