
A detailed experiment
Impa
t of noise level and target 
omplexity

y = f(x) + ǫ(x)
︸︷︷︸

σ2

=

Qf∑

q=0

αq xq

︸ ︷︷ ︸normalized
+ ǫ(x)

noise level: σ2

target 
omplexity: Qf

data set size: N
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The over�t measure
We �t the data set (x1, y1), · · · , (xN , yN) using our two models:

H2: 2nd-order polynomials H10: 10th-order polynomials
Compare out-of-sample errors of

g2 ∈ H2 and g10 ∈ H10

over�t measure: Eout(g10) − Eout(g2)
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The results
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Impa
t of �noise�

PSfrag repla
ements

Number of data points, N

Noisel
evel,σ

2

80 100 120 -0.2
-0.1
0
0.1
0.2

0
1
2

PSfrag repla
ements

Number of data points, N

Target

omple
xity,Q

f

00.51

80 100 120 -0.2
-0.1
0
0.1
0.2

0
50
100

Sto
hasti
 noise Deterministi
 noise
number of data points ↑ Over�tting ↓sto
hasti
 noise ↑ Over�tting ↑deterministi
 noise ↑ Over�tting ↑


© AM
L Creator: Yaser Abu-Mostafa - LFD Le
ture 11 14/23


