Math 17C
Kouba
The Law of Total Probability

B c
RECALL . A
L) AN(BUC)=(ANB)U(ANC)
IL.) P(B|C) = ﬂz‘?(ng — P(BNC)=P(B|C)-P(C) O C
IIL) If BNC = ¢, then. P(BUC) = P(B) + P(C) . B Q

Let  be a sample space and let By, Bs, Bs, - - -, By, be a partition for Q. Let A be an event
in Q. Then

A=ANQN
=AN(ByUB,UB3U---UB,) (since By, Bs, Bs,---, B, are a partition for )
=(ANB))U(ANB)U(ANB3)U---U(ANB,) (by RECALLL) —
P(A)=P(ANB;)+P(ANB;y)+---+ P(ANB,) (by RECALL IIL)
= P(A|B:) - P(By) + P(A|Bs) - P(B3) + - + P(A|B,) - P(B,) (by RECALL IL.),

ie.,

P(A) =X P(ANB;) = X, P(A|B;) - P(B;) .

This is called the Law of Total Probability.




