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Question 1 

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

a. Consider two networks, Ὃ and Ὃᴂ.  In Ὃ, we have nodes ὢ,ὣ,ὥὲὨ ὤ where ὢ is the parent of ὣ 
and ὣ is the parent of ὤ, so that ὖ(ὼ,ώ,ᾀ)  =  ὖ(ὼ) ὖ(ώ | ὼ) ὖ(ᾀ | ώ).  Ὃᴂ is identical to Ὃ except, 
ὤ and its CPTs have been deleted.  Show that ὖ(ὼ | ώ) is the same whether we compute it from 
Ὃ or G'. 

 

 

b. More generally, assume we have a network G in which there are nodes ὢ1 . . .ὢὲ.  Assume that 
we wish to calculate ὖ(ὗ1 = ή1,.. .ὗὯ= ήὯ | Ὁ1 = Ὡ1,.. .Ὁά= Ὡά) , where each query 
variable Q and evidence variable E is one of the variables ὢὭ.  Let Ὄ1,...Ὄὴ be all the remaining 
(hidden) nodes which are neither observed nor queried.  Write an expression 
for ὖ(ή1,.. .ήὯ | Ὡ1,.. .Ὡά) in terms of the full joint distribution 
entries  ὖ(ή1,.. .ήὯ,Ὡ1,.. .Ὡά,Ὤ1,.. .Ὤὴ). 

 

 

 

c. Assume that one of the hidden variables H, say H1,  is a leaf node, that is, it has no children in G.  
Let Ὃᴂ be identical to Ὃ but with Ὄ removed.  Show that ὖ(ή1,. . .ήὯ | Ὡ1,.. .Ὡά) is the same 
whether calculated in Ὃ or Ὃᴂ. 

 

 

 

d. Prove that any node which 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 ɀ HMM and Particle Filtering

 
 


