
Population minimizers of different loss functions

loss function

ℓ(y, f),

and risk

IEX,Y [ℓ(Y, f(X))].

population minimizer

fpop(·) = argminf(·)IE[ℓ(Y, f(X))].

0-1 loss fpop(·) = Bayes classifier

=







+1 if IP[Y = +1|X = ·] > 1/2
−1 if IP[Y = +1|X = ·] < 1/2
undetermined if IP[Y = +1|X = ·] = 1/2

SVM loss (hinge) fpop(·) = Bayes classifier

squared error fpop(·) = IE[Y |X = ·] = 2IP[Y = 1|X = ·] − 1

negative Bernoulli log-lilkelih. fpop(·) = log( p(·)
1−p(·)

)

 Bernoulli log-likelihood and squared error loss yield probability estimates
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