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Law of Total Expectation

Let A1,A2, . . . ,An be a partition of Ω. Then

E[X ] =
n∑

i=1

E[X |Ai ]P(Ai ).

Proof

We compute:

n∑
i=1

E[X |Ai ]P(Ai ) =
n∑

i=1

∑
k

kP(X = k|Ai )P(Ai )

=
∑
k

k
n∑

i=1

P(X = k|Ai )P(Ai )

=
∑
k

kP(X = k) (Law of Total Probability)

= E[X ].




