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Handout 08: Law of Total Probability

Let C1, . . . , Ck be a partition of the sample space S into k mutually
exclusive sets. In other words, we have Ci ∩ Cj = ∅ for all i ̸= j and
C1 ∪ · · · ∪ Ck = S. Then, for any set A, we have by our definitions of
probabilility and conditional probability:

P[A] = P[C1] · P[A|C1] + · · ·+ P[Ck] · P[A|Ck]

=
∑
k

P[Ck] · P[A|Ck].

In class, I showed the version of this with k = 3, and we had previously
used the result with k = 2. This result is called the Law of Total
Probability (LOTP), and is a surprisingly powerful method for solving
all kinds of probability questions.


