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Theorem

An alternative method to compute expectation is

E[X ] =
∑
k

k · P(X = k).

Proof

By definition, we have∑
k

k · P(X = k) =
∑
k

k
∑

ω:X (ω)=k

p(ω)

=
∑
k

∑
ω:X (ω)=k

kp(ω)

=
∑
k

∑
ω:X (ω)=k

X (ω)p(ω)

=
∑
ω∈Ω

X (ω)p(ω).




