Conditional probability and independence

» Define two events A and B.

Conditional probability

P(ANB) = P(A| B)P(B) = P(B | A)P(A) (1)
P(A|B) = P(;‘(g)B) or P(B| A) = P(E(Q)A)

The law of total probability
» Suppose Bi, Bs, ..., By are disjoint events and that
BiUBU..UBy=Q

P(A) = P(A| Bi)P(B1) 4+ P(A| B)P(B2) + ...+ P(A | Bn)P(Bn) 2

Bayes' rule
3 P(A| Bi)P(Bi)
PB A = BATB)P(B) + P(A| B)P(B:) + -+ P(A| Bu)P(B) )
Independence

P(A | B) = P(A) and P(B| A) = P(B) and P(BNA) = P(B)P(A)



