
Example: sine target
H0 f

f :[−1, 1]→ R f(x) = sin(πx)

Only two training examples! N = 2

Two models used for learning:
H0: h(x) = b

H1: h(x) = ax + b

Whi
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Approximation - H0 versus H1

H0 H1
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Learning - H0 versus H1

H0 H1

−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

−1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6 0.8 1
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2


© AM
L Creator: Yaser Abu-Mostafa - LFD Le
ture 8 12/22



Bias and varian
e - H0

PSfrag repla
ements

x

y

-1-0.8-0.6-0.4-0.200.20.40.60.81-1-0.8-0.6-0.4-0.200.20.40.60.81

PSfrag repla
ements

x

y

ḡ(x)

sin(πx)

-1-0.8-0.6-0.4-0.200.20.40.60.81-1-0.8-0.6-0.4-0.200.20.40.60.81
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Bias and varian
e - H1

PSfrag repla
ements

x

y

-1-0.8-0.6-0.4-0.200.20.40.60.81-8-6-4-20246

PSfrag repla
ements

x

y ḡ(x)

sin(πx)

-1-0.8-0.6-0.4-0.200.20.40.60.81-3-2-10123
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and the winner is . . .

H0 H1

PSfrag repla
ements

x

y

ḡ(x)

sin(πx)

-1-0.8-0.6-0.4-0.200.20.40.60.81-1-0.8-0.6-0.4-0.200.20.40.60.81

PSfrag repla
ements

x

y ḡ(x)

sin(πx)

-1-0.8-0.6-0.4-0.200.20.40.60.81-3-2-10123bias = 0.50 var = 0.25 bias = 0.21 var = 1.69
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Lesson learned
Mat
h the `model 
omplexity'

to the data resour
es, not to the target 
omplexity
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