CSC242: Intro to Al

Lecture 21
Wrap Up



Othello
Championship



Review Problems



#9: Bayesian Networks

smokes

heartDisease

tiredness

P(smokes) — 0.2
P(overweight) — 0.6
smokes | =smokes
P(heartDisease)= overweight
overweight

[ TheariDisease [ heartDisease
GetPam| 03 | 01

_ heartDisease | —heartDisease

Piredies)



P(smokes) — 0.2
smokes overweight . . ‘l .
- P(overweight) — 0.6

P(heartDisease)= OVerwe 1”]1‘(

I
o overveight | 02 | 01|

heartDisease
_ heartDisease | —=heartDisease
P(chestPain)

smnokes | =smokes

- ] _ heartDisease | —heartDisease
chestPain tiredness , -
Piirediios)

Calculate P (heartDisease)



P(smokes) — 0.2
smokes overweight . . ‘l .
- P(overweight) — 0.6

smokes | —smokes

P(heartDisease)= overweight

-

_ heartDisease | —heartDisease
P(chestPain)

- ] _ heartDisease | —heartDisease
chestPain tiredness , -
Piirediios)

heartDisease

Calculate P (heartDisease)

Solution: Condition on cases:
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Solution: Use Bayes law:




P(smokes) — 0.2
smokes overweight . . ‘l .
- P(overweight) — 0.6

P(heartDisease)= overweight

-

heartDisease
_ heartDisease | —=heartDisease
P(chestPain)

smokes | —smokes

- ] _ heartDisease | —heartDisease
chestPain tiredness , -
Piirediios)




P(smokes) — 0.2
smokes overweight . . ‘l .
- P(overweight) — 0.6

P(heartDisease)= OVerwe 1”]1‘(

I
o overveight | 02 | 01|

heartDisease
P{chestPain)

smnokes | =smokes

- ] _ heartDisease | —heartDisease
chestPain tiredness , -
Piirediios)

P(clh)P(h)/P(c)
(0.3)(0.252)/(0.1504)




P(smokes) — 0.2
K h , C o
[ SITIOKES overweight j P(overweight) — 0.6

smokes | msmokes
P(heartDisease)= overweight 0.5 0.3

heartDseasej

heartDisease | —=heartDisease
P(chestPain) 0.3 0.1

[ chestPain

overweight

heartDisease | —heartDisease
tiredness : -
P(tiredness) 0.5 0.4

P(c|h)P(h)/P(c)
(0.3)(0.252)/(0.1504)
0.5027




P(smokes) — 0.2
smokes overweight . . ‘l .
- P(overweight) — 0.6

P(heartDisease)= OVerwe 1”]1‘(

I
o overveight | 02 | 01|

heartDisease
P{chestPain)

- ] _ heartDisease | —heartDisease
chestPain tiredness , -
Piirediios)

smnokes | =smokes

Calculate P(heartDisease | chestPain, —overweight)




[ smokes overwelght ]

heartDseasej

/\

[ chestPain tiredness j

P(smokes) — 0.2

P(overweight) — 0.6

P(heartDisease)=

smokes | —smokes

overweight

0.5 0.3

overweight

heartDisease

—heartDisease

P(chestPain)

0.3

0.1

heartDisease

—heartDisease

P(tiredness)

0.5

0.4

Calculate P(heartDisease | chestPain, —overweight)

Solution: By Bayes law:
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Solution: By Bayes law:
P(h|lc,—0) = P(c|h,—0)P(h|-0)/P(c|—0)
Because chestPain is independent of overweight given heartDisease:
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Solution: By Bayes law:
P(h|lc,—0) = P(c|h,—0)P(h|-0)/P(c|—0)
Because chestPain is independent of overweight given heartDisease:
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Solution: By Bayes law:
P(h|lc,—0) = P(c|h,—0)P(h|-0)/P(c|—0)
Because chestPain is independent of overweight given heartDisease:
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Solution: By Bayes law:
P(h|lc,—0) = P(c|h,—0)P(h|-0)/P(c|—0)
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and then using the indopondoncc of (‘llObtP‘dlll hom ovonvmght given hoaltle-
ease.

P(c|—o)

("|ﬂ0 h)P(h) + P(c|—o,—h)P(—h)
P(clh)P(h) + P(c|—=h)P(—h)




P(smokes) — 0.2
K , . -
[ SIMOKES overwelght J P(overweight) — 0.6

smokes | —smokes
P(heartDisease)= overweight 0.5 0.3

heartDseasej

heartDisease | —heartDisease
P(chestPain) 0.3 0.1

~overweight ¥ 0.1

heartDisease | —heartDisease
tiredness . -
P(tiredness) 0.5 0.4

[ chestPain

Calculate P(heartDisease | chestPain, —overweight)
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Solution: By Bayes law:
P(h|lc,—0) = P(c|h,—0)P(h|-0)/P(c|—0)
Because chestPain is independent of overweight given heartDisease:

P(h|c,—0) = P(c|h)P(h|-0)\P(c|-o)
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P(c|h)P(h|—0)/P(c|-0)
(0.3)(0.12)/(0.1504)
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Final Exam

® Neural Networks
® Perceptron Training Rule
® Sigmoid Unit Training Rule
® Decision Trees

® Using Entropy & Information Gain

® A* Search



Final Exam

® Propositional Logic
® Conversion to Clausal Form (CNF)
® Resolution Refutation Proofs

® First Order Logic
® Translating English to FOL

® Bayesian Networks



Final Exam

®@May 9th, 4:00-6:00pm
@Bring a scientific calculator!
@Bring sharpened pencils!

@No notes, no computer, no cell
phones!






