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Recap
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0.5760.1440.0640.016¬cavity
0.0080.0720.0120.108cavity

¬pcatchpcatch¬pcatchpcatch
toothache ¬toothache

P(cavity|toothache) = P(cavity∧toothache)/P(toothache)
   = (0.108+0.012)/(0.108+0.012+0.016+0.064) = 0.6

Interpretation: After observing toothache, the patient is no
longer an “average” one, and the prior probabilities of cavity is
no longer valid

P(Cavity|Toothache) is calculated by keeping the ratios of the
probabilities of the 4 cases unchanged, and normalizing their
sum to 1
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0.5760.1440.0640.016¬cavity
0.0080.0720.0120.108cavity

¬pcatchpcatch¬pcatchpcatch
toothache ¬toothache

P(Cavity|Toothache) = P(Cavity∧Toothache)/P(Toothache)
= (0.108+0.012)/(0.108+0.012+0.016+0.064) = 0.6

P(¬Cavity|Toothache)=P(¬Cavity∧Toothache)/P(Toothache)
= (0.016+0.064)/(0.108+0.012+0.016+0.064) = 0.4

P(c|Toothache) = α P(c ∧Toothache)
         = α Σpc P(c ∧Toothache ∧ pc)
       = α [(0.108, 0.016) + (0.012, 0.064)]
        = α (0.12, 0.08) = (0.6, 0.4)

normalization
constant

Slide: Jean Claude Latombe



Conditional Probability

 P(A∧B) = P(A|B) P(B)
= P(B|A) P(A)

 P(A∧B∧C) = P(A|B,C) P(B∧C)
= P(A|B,C) P(B|C) P(C)

 P(Cavity) = ΣtΣpc P(Cavity∧t∧pc)
= ΣtΣpc P(Cavity|t,pc) P(t∧pc)

 P(c) = ΣtΣpc P(c∧t∧pc)
   = ΣtΣpc P(c|t,pc)P(t∧pc)
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Independence

 Two random variables A and B are
independent if

P(A∧B) = P(A) P(B)
hence if P(A|B) = P(A)

 Two random variables A and B are
independent given C, if

P(A∧B|C) = P(A|C) P(B|C)
hence if P(A|B,C) = P(A|C)
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Wumpus World

Wumpus: Monster
(death)

Pit: (death)

Stench: (near Wumpus)

Breeze: (near pit)

Glitter: (goal)

Hit: Agent moves
against wall

Agent can move, turn,
and shoot one arrow in
the the direct it heads to

Agent has one arrow
that kills the Wumpus
(scream)
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Wumpus World (2)
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Wumpus Welt (3)
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Probabilistic Wumpus World
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Specifying the probability model

30.23
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Observations and query
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Using conditional independence
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Using conditional independence (2)
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Using conditional independence (3)
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