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Solution for exercise 2.4.8 in Pitman

The Poisson probabilities Pµ(k) are

Pµ(k) =
µk

k!
e−µ

We use odds ratio for the probabilities

P (k + 1)

P (k)
=

µk+1

(k+1)!
e−µ

µk

k!
e−µ

=
µ

k + 1

The ratio is strictly decreasing in k. For µ < 1 maximum will be Pµ(0), otherwise the
probabilities will increase for all k such that µ > k, and decrease whenever µ < k. For
non-integer µ the maximum of Pµ(k) (the mode of the distribution) is obtained for the
largest k < µ. For µ intger the value of Pµ(µ) = Pµ(µ+ 1).


