
Basi
 RBF model
Ea
h (xn, yn) ∈ D in�uen
es h(x) based on ‖x− xn‖︸ ︷︷ ︸radialStandard form:

h(x) =

N∑

n=1

wn exp
(

−γ ‖x− xn‖
2
)

︸ ︷︷ ︸basis fun
tion
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The learning algorithm
Finding w1, · · · , wN: h(x) =

N∑

n=1

wn exp
(

−γ ‖x− xn‖
2
)

based on D = (x1, y1), · · · , (xN , yN)

Ein = 0: h(xn) = yn for n = 1, · · · , N :
N∑

m=1

wm exp
(

−γ ‖xn − xm‖
2
)

= yn
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The solution
N∑

m=1

wm exp
(

−γ ‖xn − xm‖
2
)

= yn N equations in N unknowns







exp(−γ ‖x1 − x1‖
2) . . . exp(−γ ‖x1 − xN‖

2)

exp(−γ ‖x2 − x1‖
2) . . . exp(−γ ‖x2 − xN‖

2)... ... ...
exp(−γ ‖xN − x1‖

2) . . . exp(−γ ‖xN − xN‖
2)








︸ ︷︷ ︸

Φ








w1

w2...
wN








︸ ︷︷ ︸
w

=








y1

y2...
yN








︸ ︷︷ ︸
y

If Φ is invertible, w = Φ−1
y �exa
t interpolation�
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The e�e
t of γ

h(x) =
N∑

n=1

wn exp
(

−γ ‖x− xn‖
2
)

small γ large γ
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RBF for 
lassi�
ation
h(x) = sign( N∑

n=1

wn exp
(

−γ ‖x− xn‖
2
)
)

Learning: ∼ linear regression for 
lassi�
ation
s =

N∑

n=1

wn exp
(

−γ ‖x− xn‖
2
)

Minimize (s− y)2 on D y = ±1

h(x) = sign(s)
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Relationship to nearest-neighbor method
Adopt the y value of a nearby point: similar e�e
t by a basis fun
tion:
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