
• Write

H(Y |X) = −
∑

x,y

p(x, y) log p(y|x)

= −
∑

x

∑

y

p(x)p(y|x) log p(y|x)

=
∑

x

p(x)

[
−
∑

y

p(y|x) log p(y|x)

]

• The inner sum is the entropy of Y conditioning on a fixed x ∈ SX .

• Denoting the inner sum by H(Y |X = x), we have

H(Y |X) =
∑

x

p(x)H(Y |X = x)


