The Correct Proof for Intersection

Intersection: If aJPD ispositive, for al digoint W, X, Y, Z,
(X, W)ZOY)OIX, Y|IZzZOW) O 1(X, YO W|Z).

Proof:
(X, W|)zOY)O
P(XYZ)P(WYZ) = P(WXYZ)P(YZ)
(X, Y|ZzOW) O
P(WXZ)P(WYZ) = P(WXYZ)P(W2Z)
Divide equation (2) by equation (1)

P(WXZ) _ P(WZ)
P(XYZ)  P(YZ)

Sum W out of both sides of (3).

Z P(XYZ) Z P(YZ)

P(XZ) _ P(Z)
P(XYZ)  P(Y2)

Rearrange the factors of (5):

P(XZ) _ P(XYZ)
P(Z) ~ P(Y2)

Definition of conditional probability:
P(X|Z) = P(X|YZ)
Divide both sides of (1) by P(YZ)P(WY2Z)

P(XYZ) _ P(WXYZ)
P(YZ) P(WYZ)
Definition of conditional probability:

P(X|YZ) = P(X|WYZ)

Substitute (7) into (9):
P(X|Z) = P(X|WYZ)
(10) isthe desired consequent:
P(X|Z) = P(X]WYZ) O 1(X, WO Y|2)
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