Conditional probability

Modeling knowledge of uncertainty

Michael Psenka


















































































































































































































































































































































































































































































































































































































Conditional probability

Definition. The conditional probability P(A | B) (read
“probability of A given B”) is defined as the following:

P(A N B)
P(B) <
flan0) - F() FA| )

P(AIB):=












































































































Bayes’ Theorem

Theorem. For a distribution P, the following equation holds:

P(B | A)P(A)
P(B)
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P(A|B) =
















































































































































































































































































































































































































































































































































































































Why Bayes’?
P [fs)=























































































































































































































































































































































































































































A”Az’/% Z}‘l3 L decton £, sths ™
Total probability rule |
O"IA’ = /q, UJAQQU/\BU... UAH

Theorem. Let (£, P) be a random variable. If we have a
collection of sets {A;};—1 that “partition” the sample space Q, i.e.:

—71 A;NA; =0 foralli,j €{l,..,n},
=< 2 Ul A4, =0,

Then the following equation holds for any event B C ().:
P(®) = z P(B | A,)P(A)).

& (b 1 9 o+ ovC /(143('(:(90(4«/6 F/a’oui‘y X

Aa(ouc) = (@ap)O (anc )






















































































































































































































































































































































































































































Total probability rule ()
fOf\a@ﬁP We (e, UA ,[Z o Shee [2ab:= 6
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Joint distributions
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W(% |1; i L) ¥ f(&' f\oLT,> F(ld(l\ : 03-005 1 6075
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