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1 Exercisel

X1Y/Z = p(X/Y, Z) = p(X/2)

p(X,Y,Z) = p(Z) xp(X/Z) x p(Y/Z)

2 Exercise 2 : Conditional probability warm-up

p(4,B,E)
p(E)
p(A/B,E) x p(B, E)
p(E)
p(A/B, E) x p(B/E) x p(E)
p(E)
p(A/B,E) x p(B/E)

p(A,B/E) =
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p(A,B,C)
p(B,C)
p(C) x p(4,B/C)
p(C) x p(B/C)
p(B/A,C) x p(A4/C)
p(B/C)

p(A/B, C)

3 Exercise 3 : Conditional probability

p(A, B/C)

p(A/B,C) x p(B/C)
= p(A4/C) xp(B/C)

AIlB/C = p(A,B/C) = p(A/C)xp(B/C)
p(B/C) x p(A/C)
= p(B,A/C)= B A/C

AII(BUD)/C = p(A/(BUD),C)=p(A/C)

p(A/B,C) =p(A,C) = AUB/C
= and
{ p(A/D,C)=p(A,C) = AULUD/C

AUB/C = p(A/B,C)=p(A,C)
AUD/C = p(A/D,C)=p(A,C)
p(A/B,C)=p(A,C) = p(A/B,CUD)=p(A,CUD)
{p(A/D7C):p(A,C’) = p(A/D,BUC)=p(A,BUC)
{ AU B/CUD

AIID/BUC

Al (BUD)/C = {

4 Exercise 4

4.1 With no information

p(E1, Ea/H) x p(H)

PUE B2 = T )

We need the ii sets of numbers.

4.2 With conditional independence

E\/H) x p(Ey/H) x p(H)
p(En, E2)

p(H/Ey, By) = 2

We need the i sets of numbers.

January 22, 2004 http:/ /www.maxime-chambreuil.fr.st 2



«f

g4 INSR = -
[ 4
o v Probabilistic Reasoning in Al - Comp 526 MCGlll

4.3 With boolean variables

We need 3 numbers for the first case and only 2 ( p(H) and p(E}, E2) ) for the second one.

5 Exercise 5

5.1 Bayes network
Boolean variables:
o A:”Alien wears a weapon”
e B: "The weapon is a neurotransmitter disruptor”
e C:”Data is disabled or damaged”
e D: "The alien fires his weapon”
e E:”Data out-powers the alien”

e F: ”Data escapes”

p(A=True) =8/ 10
p(A=Fal se) =2/ 10

p(E=T) =1/ 2
p( E=F) =1/ 2

p(B=T/ A=T) =6/ 10
p( B=F/ A=T) =4/ 10

p(F=T/ E=T) =1
p( D=F/ A=T, E=T) =1

p(C=T/ B=T, D=T) =1
p( C=T/ B=F, D=T) =1/ 10
p( C=F/ B=F, D=T) =9/ 10

Figure 1: Bayes network of Data

5.2 Without information

p(C) = p(C/B)p(B) +p(C/D)p(D)
= p(C/B)p(B/A)p(A) +p(C/D) [p(D/A)p(A) + p(D/E)p(E)]
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5.3 Given that the alien has a weapon

p(C/A=T) = p(C/B)p(B/A=T)+p(C/D)[p(D/A=T)+p(D/E)p(E)]

5.4 Given that Data escapes

p(F'/A)p(A)

p(A/F=T) o (F)
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