
Figure 1: Linear Classifier

Content5
Linear Classifiers and Loss Functions

1 Keywords
• One-Versus-All (OVA)

h(x) = argmax
c∈{1,...,C}

∑
f

ac,fxf + bc (1)

where hc(x) = 1(
∑

f ac,fxf + bc > 0)

• Perceptron method for a binary classifying problem
Deriving a linear classifier from a OA loss function.

L
(yn)n, (

∑
f

afxn,f + b)n

 =
1

N
(Ŷ − Y )T (Ŷ − Y ) (2)

where Ŷ = [1(XA+ b > 0)] Let Xe = [X 1]. Finding A and b is finding Ae =

[
A
b

]
as XeAe = XA+ b.

{
Ae

0 = 0

Ae
t+1 = Ae

t − rXeT (Ŷt − Y )
(3)

where Ŷt = [1(XeAe
t > 0)] and r > 0 is the learning factor.
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