
Nonlinear transforms
x = (x0, x1, · · · , xd)

Φ−→ z = (z0, z1, · · · · · · · · · · · · , zd̃)

Ea
h zi = φi(x) z = Φ(x)

Example: z = (1, x1, x2, x1x2, x
2
1, x

2
2)

Final hypothesis g(x) in X spa
e:
sign (w̃TΦ(x)

) or w̃
TΦ(x)
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The pri
e we pay
x = (x0, x1, · · · , xd)

Φ−→ z = (z0, z1, · · · · · · · · · · · · , zd̃)

↓ ↓

w w̃

dv
 = d + 1 dv
 ≤ d̃ + 1
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Two non-separable 
ases

PSfrag repla
ements-1-0.500.51-1.5-1-0.500.511.5
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First 
ase

PSfrag repla
ements-1-0.500.51-1.5-1-0.500.511.5

Use a linear model in X ; a

ept Ein > 0

or
Insist on Ein = 0; go to high-dimensional Z
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Se
ond 
ase

PSfrag repla
ements-1-0.500.51-1.5-1-0.500.511.5

z = (1, x1, x2, x1x2, x
2
1, x

2
2)

Why not: z = (1, x2
1, x

2
2)

or better yet: z = (1, x2
1 + x2

2)

or even: z = (x2
1 + x2

2 − 0.6)
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Lesson learned
Looking at the data before 
hoosing the model 
an be hazardous to your Eout

Data snooping
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