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Distribution and expectation of daily incidence

The daily incidence has a Poisson distribution with parameter A:R;. R; is represented as a

random variable following a gamma distribution with parameters a, b:

k

P(kIRt;At) = k!

R
f(R,]a,b) = R%1e7p

beT (a)
where I'(a) is the usual Gamma function defined as:
I'(z) = fooo tZle~tdt - I'(n + 1) = n! (if nis a positive integer)

I'(z+1) =2zl[(2)

Denote by C, , the normalization constant for the Gamma distribution:

1 (o] R (o]
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Ca,b
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1 1
Car1p = (et 1) Eca,b

The PMF of the expected number of cases is obtained by integrating over the values of R;:
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The integrand is proportional to a gamma distribution with parameters a’ = a + k, % = %+ A;
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The expected number of new infections follows from working out the Gamma-Poisson

distribution and coincides with the infection potential multiplied by the expected R
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