
Expected value and variance of Poisson random variables. We said that λ is the expected
value of a Poisson(λ) random variable, but did not prove it. We did not (yet) say what
the variance was. For the expected value, we calculate, for X that is a Poisson(λ) random
variable:
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So in summary E(X) = λ. For Var(X) = E(X2) − (E(X))2 = E((X)(X − 1) + X) −
(E(X))2 = E((X)(X − 1))+E(X)− (E(X))2 = E((X)(X − 1))+λ−λ2. Now we calculate
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In summary, Var(X) = λ2 + λ− λ2 = λ.
So both the expected value and the variance of X are equal to λ.
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