
损失函数
主讲：龙良曲



Outline

▪ MSE

▪ Cross Entropy Loss

▪ Hinge Loss



MSE

▪ lo𝑠𝑠𝑠𝑠 = 1
𝑁𝑁
∑(𝑦𝑦 − 𝑜𝑜𝑜𝑜𝑜𝑜)2

▪ 𝐿𝐿2−𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 = ∑(𝑦𝑦 − 𝑜𝑜𝑜𝑜𝑜𝑜)2





Entropy

▪ Uncertainty

▪ measure of surprise

▪ lower entropy → more certainty

Claude Shannon

https://towardsdatascience.com/demystifying-cross-entropy-e80e3ad54a8



Lottery



Cross Entropy

▪ for 𝑝𝑝 = 𝑞𝑞
▪ Minima: 𝐻𝐻 𝑝𝑝, 𝑞𝑞 = 𝐻𝐻(𝑝𝑝)

▪ for 𝑝𝑝: one-hot encoding
▪ ℎ 𝑝𝑝: 0,1,0 = −1𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = 0

▪ 𝐻𝐻 0,1,0 , 𝑝𝑝0,𝑝𝑝1, 𝑝𝑝2 = 0 + 𝐷𝐷𝐾𝐾𝐾𝐾(𝑝𝑝|𝑞𝑞) = −𝟏𝟏𝒍𝒍𝒍𝒍𝒍𝒍𝒒𝒒𝟏𝟏

𝐻𝐻 𝑝𝑝, 𝑞𝑞 = −�𝑝𝑝(𝑥𝑥) log𝑞𝑞(𝑥𝑥)



Binary Classification

▪ Two cases



Single output



Classification

▪ 𝐻𝐻 0,1,0 , 𝑝𝑝0, 𝑝𝑝1, 𝑝𝑝2 = 0 + 𝐷𝐷𝐾𝐾𝐾𝐾(𝑝𝑝|𝑞𝑞) = −𝟏𝟏𝒍𝒍𝒍𝒍𝒍𝒍𝒒𝒒𝟏𝟏



Classification



Categorical Cross Entropy





Why not MSE？

▪ sigmoid + MSE
▪ gradient vanish

▪ converge slower

▪ However
▪ e.g. meta-learning

https://ml-cheatsheet.readthedocs.io/en/latest/loss_functions.html



logits→CrossEntropy



Numerical Stability



下一课时
梯度下降



Thank You.
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