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Logistic regression

Negative logarithm of the likelihood, which gives the cross-entropy
error function

E(w) = − logp(t | w) = −
N∑

n=1

{tn log yn + (1− tn) log(1− yn)} (1)

Taking the gradient of the error function, we obtain

∇E(w) =

N∑
n=1

(yn − tn)xn (2)
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Entropy

Discrete random variable: X

Probability mass function: p(x)

Entropy =평균 정보량 =평균무질서도

H(p) = E[− logp] = −
∑

p(x) logp(x) (3)
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Entropy와불확실성, 그리고 정보량

Entropy가최대인확률분포

• Discrete: uniform distribution
• Continuous: Gaussian distribution
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Cross-entropy and relative entropy

Cross-entropy

H(p,q) = −Ep[logq] (4)

Relative entropy

DKL(p || q) = Ep

[
log pq

]
(5)

두분포가 같을 때

DKL(p || q) = 0 ⇐⇒ p(x) = q(x) ∀x (6)

4/5



Cross-entropy and relative entropy

Cross-entropy = entropy + relative entropy

H(p,q) = H(p) +DKL(p || q) (7)
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