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Question 1

Sometimes we can prune down a network beforference to simplify our
computations. In this problem, you will develop a condition under which "dangling” variables
can be pruned.

a. Consider two networksOand"@elIn "Q we have nodes), &, (¢ Qwhereis the parent of
and®is the paent of & so thatd (ww ) = 0() V(W] &) V(a] ). "@es identical to'Oexcept,
@and its CPTs have been deleteshow thatt (w| o) is the same whether we compute it from
"Oor G'.

b. More generally, assume we have a network G in which there are rodesd. . Assume that
we wish to calculat® (01 = A1,...0°0= Q0L = 'Q,...04 = ‘G ), where each query
variable Q and evidence variable E is one of the variatifeket'QL, ... Q) be all the remaining
(hidden) nodes which are neither observed nor querigdite an expression
for 0(AL,...0° QY 'AL,... G ) in terms of the full joint distribution
entries 0(A1,...AQQA,... G ,"A,..." Q).

c. Assumehat one of the hidden variables H, say, it a leaf node, that is, it has no children in G.
Let"@be identical to'Obut with "'Oremoved. Show thatd (A1,...1°Q A,... G ) is the same
whether calculated ifiCor "Ge

d. Prove that any nodevhich does not dominate either an evidence or query node ("dangling
nodes") may be pruned without effecting the result of a query.
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Question 2 z HMM and Particle Filtering



