Project 3.2 Solutions
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(2) P(AIC=¢,S=s)=a) , P(Ah,c,s)=a), P(c)P(hlc)P(s|h)P(A|h,s);

Question 1 (1)
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~ Y. P(e)P(h]e)P(s|h)P(alh, s)

A

T
2 P(Ale, s)

P(Alc, s)

a | 03-06-09-001+03-01-0.7-0.5+0.3-0.3-0.3-0.2 0.08
—a|03-06-09-099+03-01-0.7-05+0.3-03-0.3-0.8 0.92

(3) P(Alc,s) ~ £ by counting

Sample

Weight = P(c) - P(s|h)
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(4)
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, so P(A|c,s) =~

0.09 _
0.09 — .08

(5) The better estimate given by likelihood weighting indicates that these samples
were probably generated by likelihood weighting. One could compute the like-
lihood of the samples under each scheme, but we did not expect this.
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, where O indicates whether the cat has an owner.



Question 2 a. A,C,E, F, G
b. A, C,D, E, F
c. ABE
d. A)D
Question 3
a. Under G, P(zly) = a ), P(x,y,2) = a) , P(x)P(y|lz)P(z|ly) = aP(z)P(ylx) >, P(z|y).
Since P(Z|y) is a distirbution over Z, > P(z|y) = 1. So, P(z|y) = aP(x)P(y|x).
Under G/, P(z|y) = aP(z,y) = aP(x)P(y|z), which is the same as under G.
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In both calculations, « is the normalizing factor S PEPHR)

P(q q |6 e ) Zhl "'th P(ql’~"7qk761,"'aemahlv""hp)
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) y e Em Zhl"'zhp ZQI"'Z% P(ql,...,qk,el,...,em,hl,...,hp)

c. Let w(n) denote the parents of node n in the Bayes net. Then, we can rewrite

m

k
P(q1y ooy Qs €1, s €my Bty oo By HP il (q:) H (ejlm(e)) [ P(hulm ()
= j=1 =1

which just follows from the semantics of Bayes nets. Notice that since h; is a leaf, none
of the factors above contains h; except P(hi|m(h1)). So, we know that

P(q1, .., qxler, oy em) = az...z P(qi,...,qx. €1, -.csem, hi, ..., hy)
1 P
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Where the last step follows from the fact that ), P(hi|m(h1)) = 1, much like in part
(1). Note that the first line is just a restatement of part (2), where « is the normalizing
factor (denominator).

d. If we successively remove hidden leaf nodes from the graph (which must be dangling),
we will leave P(qi, ..., qkle1, ..., &) unchanged by part (3). Let d be a dangling node.
Then,n will eventually be pruned because all its descendants are also dangling. Before
n is pruned, there will always be at least one dangling leaf because the graph is acyclic.



