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Conditional Probability

The probability of H given E, Pr(H | E), is defined to be

Pr(H A E)

Pr(H | €)= =555

provided Pr(E) > 0.
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Bayes Theorem

Pr(H | E) = Pr(E | H)




Bayes Theorem

Pr(H | E) = Pr(E | H)

Bayes theorem is important because it expresses the quantity

Pr(H | E) (the probability of a hypothesis H given the evidence E)
—which is something people often find hard to assess—in terms of
quantities that can be drawn directly from experiential knowledge.
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Example: Suppose you are in a casino and you hear a person at
the next gambling table announce “Twelve”. We want to know
wether he was rolling a pair of dice or a roulette wheel.

That is, compare Pr(Dice | Twelve) with Pr(Roulette | Twelve).

Based on our background knowledge of gambling we have
Pr( Twelve | Dice) = 1/36 and Pr( Twelve |Roulette) = 1/38.

Based on our observations about the casino, we can judge the prior
probabilities Pr(Dice) and Pr(Roulette).

But this is now enough to calculate the required probabilities.
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Suppose you select one card from a standard deck of cards.

Q is “the card is a queen card” and F is “the card is a face card”.

What is Pr(Q | F)?
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Q F|QAF
T T| T
T F| F
F T| F
F F| F
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Note that:

Pr(F|Q)=1
Pr(F) =4
Pr(Q) = %

Pr(Q | F)=Pr(F| Q)
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Posterior Prior of H
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Pr(H|E) = Pr(E|H)2{4)
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Pr(H | E) = Pr(E | H)

Pr(H)

PrHTE) = PrE T H) B iy Br(E [ H) + Pr(=H)Pr(E | ~H)




