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1.
P (x1, x2, y)

2.
P (x1, x2) =

∑
y

P (x1, x2, y)

3.

P (y|x1, x2) =
P (x1, x2, y)

P (x1, x2)

4.
P (x1) =

∑
x2

P (x1, x2)

5.
P (x2) =

∑
x1

P (x1, x2)

6.

P (x1|x2) =
P (x1, x2)

P (x2)
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7.

P (x2|x1) =
P (x1, x2)

P (x1)

8.

P (x1|x2, y) =
P (x1, x2, y)

P (x2, y)
=

P (y)P (x1|y)P (x2|y)
P (y)P (x2|y)

= P (x1|y)

9.

P (x2|x1, y) =
P (x1, x2, y)

P (x1, y)
=

P (y)P (x1|y)P (x2|y)
P (y)P (x1|y)

= P (x2|y)

The variables X1 and X2 are conditionally independent given Y . Indeed,

P (x1, x2|y) =
P (x1, x2, y)

P (y)
=

P (y)P (x1|y)P (x2|y)
P (y)

= P (x1|y)P (x2|y)

But they are not marginally independent integrating over Y .

P (X1 = hot, X2 = dry) = 0.6864 6= 0.31625 = P (X1 = hot)P (X2 = dry)
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