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Q1 (a) Explain how undirected ~graphical _models simpj .f"“ﬁtl_"iee,_s s
S .'repre_sgma_tion_-pfAprobabili_stid;f_iepehd_eh_‘cipg-;-What is the ~_i‘o¢}ég?*§ epe i 7
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(b Caleulate the partition function and joint pmbabﬁg%gcﬁg? following
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Q2 [ (a) In the following Markow;ﬁ}f%tijf&kf how does the concept of an
“active path” help determine “gofdftional independence between two
sets of variables? Explgth 't'h“é;fsg}fe of separator set Z in this context.
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(b) State %i@g%é‘iplain the significance of the Hammersley—Clifford
Theggeﬁmﬁn Markov Networks. Why is the positivity condition
impBrtapt

rhant fora distribution to factorize as a Gibbs distribution?

Q3 | €Explain the following Independence assumptions in Markov
| Nettorks: —
o [T Global assumption : CO-3 5
"%, frodll.  Pairwise Markov assumption
‘§_.’ any .
< 1. Markov blanket assumption

o

Q4 (a)Explain the role of features and weights in a log-linear model for a
Markov Network. Why is the log-linear representation considered
more compact for variables with large domains? CO-
(b} Compare an Ising Model and a Boltzmann Machine in terms of 5
. . _ . 3.4
node representation, energy function, and neural activation behavior.
How does a Restricted Bolizmann Machine (RBM) differ from a
standard Boltzmann Machine?
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’T}S (a)Let M[G] be the moral graph of a Bayesian Network G over X, T
Explain why, for any distribution Py such that B is a parameterization '
of G, the graph M [G] is an Imap for Pg. Also explain how the addition
of moralizing edges causes the loss of independence information, for
example in the structure

X552y
where the independence X 1 Y is lost,
& e
(b) Let X, ¥, Z be three disjoint sets of nodes in a Bayesian Network . £, f,ﬁ
Given #, ’% o
F&"Q}&% ’ﬁ
UsXuvuz S A 2% )
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and H = M[G'], where G’ is the induced Bayesian Network over f‘f{ 1 W
D el e U4 Ancestor(l), = - . - By, f:\o%’?%ﬁ 1.0 {
- ; - — o 4 !“"'-,,.-'f : o S
i, Explain the meaning of the relation w e R
XS - :
S, =) T

) ‘ S,
d—sepe(X;Y 1 2) 5 sepy (X; 1 K2) 0,
I, Discuss its significance in determmmg@,pn‘&g hal

independence in Bayesian Networlgs, ™,

K

Q6 (a) Consider the following undirect_ed@ﬁjﬁr&t@ Ergraph H with 6 vertices -

{A,B,C,D,E,F } and edges: Bdgé’%;}.,,&&ﬁ‘;@A-C, B-C, B-D, C-D, C-E,
D-E, D-F, E-F B

I Idontify the Maxim] Eigyies™ _

ii.  Construct the CliqugTreg ' !

iii.  Calculate Sepseé S ,;%:%3 C0"47 5 -

(b)What is a Conditional'Rgndom Field (CRF)? Explain: |

i.  What vari‘éﬁ}g@does'a CRF contain (X and Y)? |

ii, Whaj{_,(;@jsttibphg'@n does a CRF encode: P(X,Y) or P(Y|X)? | §

ii.  Why is'it useful that a CRF does not encode P(X)? ! f
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Q7 | (a)For Q}jﬁt’ﬁﬁ‘l”gyé’fihs, how can we can construct an optimal ordering L
via decli ﬁ?réfe? Write a max-cardinal ity algorithm for constructing
.e]imingtr n ordering
@%’;Mrite a conditioning algorithm using Sum-Product—Conditioning
%:E» ghg x""'&
%, ® “Give the Elimination orderingin {C,D, I, H, S, L, G)
“,[*¢Onditioning on G with: variable involved and new factors
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