
Machine Learning (NTU, Fall 2008) instructor: Hsuan-Tien Lin

Perceptron Learning Rule

(1) input :

a training set
{

(xn, yn)
}N

n=1
, where xn ∈ Rd and yn ∈ {−1,+1};

the maximum number of iterations T

(2) expand each xn to xn =
(
−1, (xn)1, (xn)2, . . . , (xn)d

)
(3) initialize a (d+1)-dimensional vector w(0) that represents

(
θ(0), (w)(0)1 , . . . , w

(0)
d

)
, say,

w(0) ←− (0, 0, . . . , 0)

(4) for t = 1, 2, . . . , T

• randomly pick one n from {1, 2, . . . , N}

• if

(
yn 6= sign

(〈
w(t−1),xn

〉))
, then

w(t) ←− w(t−1) + yn · xn ;

otherwise

w(t) ←− w(t−1) ,

where w(t) represents
(
θ(t), (w)(t)1 , . . . , w

(t)
d

)
(5) return:

g(T ), where g(T )(x) = sign
(〈

w(T ), x
〉
− θ(T )

)
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