
Proof

1. Assume that fZ|X (z|x) exists for all x ∈ SX .

2. Consider

fY |X (y|x) = fX+Z|X (y|x)

= fx+Z|X (y|x)

= f(x+Z)−x|X (y − x|x)

= fZ|X (y − x|x).

Thus fY |X (y|x) exists.

3. Then h(Y |X = x) is defined, and

h(Y |X) =

∫
h(Y |X = x)dFX (x)

=

∫
h(X + Z|X = x)dFX (x)

=

∫
h(x + Z|X = x)dFX (x)

=

∫
h(Z|X = x)dFX (x)

= h(Z|X).


