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Note: (a) All questions are compulsory

Q.No Question E 9 C(_) Marks

(a) What is a probabilistic graphical model? How can the preba,blﬁstlc
graphical model be widely used throughout machine leammg angi in 2
many real-world applications? ;

(b) Calculate the joint probability distribution w1thxfac£or_ f‘(;)r the
following cases: Py ; 4
Case 1.

N CO-1
Case 2 4 3
(a) How will you explain the Graph Directionality in terms of

Q2 | Bayesian networks (BNs) and Markov random fields CO-1 5

(MRFs)
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r (b) Calculate the Joint distribution and Product terms are conditional
distributions of each node conditioned on variables corresponding to
parents of that node in the following graph

() What is the condition for Independent Random Variable%é; Ay
Q3 | (@ L B). What is the condition for a distribution P satisfies (o« %,8) | CO-2 | 2

o,

Caleulate the Probability for:

(b)
N Graph & CPDs o | o |l Val()={i’<low intelligence, §/=
06 | 04 07| o3 || high intelligence}
Difficuliy Antelligence V(Ll(D )={d0=easy 1 d1=ha’rd}
Val(G)z{gle, 92=B, g]:c}
ol Grade ™ SAT Val(S)={30=10W, 31=high)
%403 {04 {03 e
@ To0sToms Toa . Val(L)={P=weak, l=strong}
Aalos jom sl o~ [To s
' Jos 03 |02 - 05 05
102 1038
, o
Chain rule ghlot o9
g)04 )06 |
for BN: ¢? [ 099|001

i.  P(high intelligence, easy course, grade=B, high SAT, weak letter)
ii.  P(low intelligence, easy course, grade=A, high SAT, strong letter) 3
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