Question 2a
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Pr(D)
0.9
0.1

Pr(Y)
0.2
0.8

Pr(M|Y)
0.9
0.1
0.96
0.04

P’I"(Sl‘M, Y)

0.98
0.02
0.8

0.2

0.98
0.02
0.95
0.05



D M S Pr(Sq|D, M)
£ f f 0.99
f f t 0.01
f t f 0.99
f ot t 0.01
t f f 0.5
t f t 0.5
t t f 0.9
t t t 0.1
D Sg PT(53|D)
f f 0.95
f t 0.05
t f 0.8
t t 0.2
Question 2b
Part I - Prior Probability
Renaming CPTs as factors:
D fo(D)
f 0.9
t 0.1
Y (V)
f 0.2
t 0.8
Y M fo(Y, M)
f f 0.9
f t 0.1
t f 0.96
t t 0.04
Yy M 5 f3(Y, M, Sy)
f f f 0.98
f f t 0.02
f t f 0.8
f ot t 0.2
t f f 0.98
t f t 0.02
t t f 0.95
t t t 0.05



Eliminating hidden variables:

Eliminating Y: new factor

Eliminating M: new factor
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M S5
f f
f t
t f
t t

D S5
f f
f f
£t
f ot
t f
t f
t t
t t

Eliminating S5: new factor

D 5
f f
f t
t  f
t t
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f4(D7 M; S2)
0.99
0.01
0.99
0.01
0.5
0.5
0.9
0.1

f5(D, S3)
0.95
0.05
0.8
0.2

f6(M’ Sl)
0.92904
0.01896
0.0464
0.0056

f7(D7 Sla SQ)
0.9656856
0.0097544
0.0243144
0.0002456
0.5062800
0.4691600
0.0145200
0.0100400

fS(Da Sl)
0.97544
0.02456
0.97544
0.02456



Eliminating D: new factor

S1 53 fo(S1,S3)
f f 0.9120364
f t 0.0634036
t f 0.0229636
t t 0.0015964

Eliminating Ss: new factor

S f10(S1)
0.97544
t 0.02456

Multiplying remaining factors and normalizing the answer:

Sl P?“(Sl)
f 0.97544
t 0.02456

Part II - Posterior Probability

Renaming CPTs as factors and restricting factors:

D fo(D)
f 0.9
t 0.1
Y [(Y)
f 0.2
t 0.8
Yy M fo(Y, M)
f f 0.9
f t 0.1
t f 0.96
t t 0.04
Y M S f3(Y, M, 51)
f f f 0.98
f f t 0.02
f ot f 0.8
f ot t 0.2
t f f 0.98
t f t 0.02
t t f 0.95
t t t 0.05



D M f1(D, M)
S § 0.99
f ot 0.99
t f 0.5
tt 0.9
D f5(D)
f 0.05
t 0.2
Eliminating hidden variables:
Eliminating Y: new factor
M S fe(M, 51)
f f 0.92904
f t 0.01896
t f 0.0464
t t 0.0056
Eliminating M: new factor
D S f2(D,51)
t f 0.9656856
f t 0.0243144
t  f 0.5062800
t ot 0.0145200
Eliminating D: new factor
51 f8(S1)
f 0.05358145
t 0.00138455

Multiplying remaining factors and normalizing the answer:

Sl PT(Sl|ngt, SQZf)
f 0.97481083
t 0.02518917



Question 2c

Part I: P’I“(Sl|S3:t7 ngf, M:t)

Renaming CPTs as factors and restricting factors:

D fo(D)
f 0.9
t 0.1
Y f(Y)
f 0.2
t 0.8
Y fa(Y)
f 0.1
t 0.04
Y Sl fS(K Sl)
f f 0.8
f t 0.2
t f 0.95
t t 0.05
D fa(D)
f 0.99
t 0.9
D [5(D)
f 0.05
t 0.2

Eliminating hidden variables:

Eliminating Y: new factor

51 f6(S51)
f 0.0464
t 0.0056
Eliminating D: new factor
f2()
0.06255



Multiplying remaining factors and normalizing the answer:

Sl P’I"(Sl|53:t752:f, M:t)
f 0.89230769
t 0.10769231

Part II: PT(Sl‘ngt, SQZf, dO(M):t)

Renaming CPTs as factors and restricting factors:

D fo(D)
f 0.9
t 0.1
Y f(Y)
f 0.2
t 0.8
Yy S5 f2(Y,S1)
f f 0.8
f t 0.2
t f 0.95
t t 0.05
D fs(D)
f 0.99
t 0.9
D f1(D)
f 0.05
t 0.2

Eliminating hidden variables:

Eliminating Y: new factor

S f5(S1)
f 0.92
t 0.08
Eliminating D: new factor
f6()
0.06255



Multiplying remaining factors and normalizing the answer:

Sl Pr(5’1|53:t,52:f, dO(M)Zt)
0.92
t 0.08

Question 3a

Each question 2 points, 1 for correct answer, 1 for justification.
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Dependent. Apply rule 1. Path open: D —- G, D - F — Q.
Dependent. Apply rule 1. Path open: D — G.

Independent. Apply rule 3. Path blocked: A — B <~ G
Dependent. Apply rule 3. Path open: A - B <~ G

Independent. Apply rule 1. Path blocked: A ~+ C <+~ G. Apply rule 2
or rule 3. Path blocked: A ~+ C' —~ G. Path blocked: A ~+ E —~ G.

Independent. Apply rule 2. Path blocked: A ~+ D —~ G. Apply rule 3.
Path blocked: A ~— E +~ G

Dependent. Apply rule 3. Path open: A ~— B +~— E +~ G

Question 3b

2 points will be subtracted if one relevant variable is wrong. 1 points
will be subtracted if justification is wrong.

e C is relevant because it is query.
e D is relevant because it is a parent of relevant variable(C).

E is relevant because it is in evidence and a descendent of relevant vari-
able(C,D)

e F is relevant because it is a parent of relevant variable(E).



