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2.20 1n(x;Y) < In(X3 Y, 2) 20
Io(X;Y,2) = H(X)-H(X|Y,2)
> H(X)- H(X|Y) since H(X|Y) > H(X|Y, Z)
> Ip(X;Y)

ov é(y checn rule
Tp (Xj ) = Tp( X)) + Iy (X 20¢)

Tp (Xi9) = Tp (X 4, 2)=Tp (K21 %)
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1.
P(H,E:, E;)  P(H)P(E, Ey|H)

P(B\,E) —  P(BEy,E)

P(H|Ey, By) =

a) P(E, Ey),P(H), P(Ey|H), and P(Ey|H).
Not enough: we do not know if (B, L Eo|H)
b) P(E, E,), P(H), and (£1, E2|H). It can be evaluated:

P(H)P(E,, F5|H)
P(Ey, E»)

c) P(Ey|H), P(E,|H) and P(H).
Not énough: It is a subset of the first case.
2
a) P(Ey, E,), P(H), P(E, |H), and P(F|H). Tt can be evaluated:

P(H)P(E\|H)P(E,|H)
P(Ey, F,)

b) P(Ei, E,), P(H), and (Ey, Ep|H). It can be evaluated:

P(H)P(E, B,|H)
P(Ey, E»)

c) P(E\|H), P(E,|H) and P(H). Tt can be evaluated:

P(H)P(E,|H)P(By|H)
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PR ® pP(RIE,A) & P(BIA)
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P(bYal,el). =

[otims Ouw (9 o L‘y /(fwz/g ldmfy

P(at,e!) !L%
P(b)P(e})P(al|p!, el)
P(al,e')
P(b')P(e’)
P(al,el)
P®)P(e)
P(al,el,bl) + P(al,el’bo)
1 PH)P(E)
P(bY)P(e*)P(al|b?, et 0
P(bl)I(’(ell)’ )+ P0)P(e!)P(allth, e1)
P(b")P(e') + P(b°) P(e?)
P()P(!)
(P(b!) + P(b°)) P(e})
P(®")

since P(a*|b*,e') =1
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Proof. Esthr Bath P from a node X to one of its non descendants must [l &S |
have one of the vertices in Pay say Y as the first node in the path. The edge
connecting them is from ¥ to X (Y — X)) since Y is an ancestor of X. The
next node in the path say Z can be connected to node Y in two different
ways:

~The first way is from Z — Y. Therefore there is a structure X « Y «— Z
and since Y is an evidence node then Y blocks every path from X to its non-
descendants.

-The second way is from Y — Z. Therefore there is a structure X <«
Y — Z and since Y is an evidence node then Y blocks every path from X
to its non-descendants.

Because every path is blocked then X is d-separated from its non—dmcendants
given its parents.
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