
Question

Let X be a Poisson random variable with parameter λ. Show that the p.g.f.
for X is G(s) = eλs−λ.

Use this to find the mean and variance of X.

Answer

For a Poisson distribution with parameters λ,

pn =
e−λλn

n!

So

G(s) = e−λ
∞
∑

n=0

λnsn

n!
= e(λs−λ)

G′(s) = λe(λs−λ) G′(1) = λ = E(X)
G′′(s) = λ2e(λs−λ) G′′(1) = λ2

V ar(X) = λ2 + λ− λ2 = λ
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