
Linear regression 
ase
Noisy target y = w∗Tx + noise
Data set D = {(x1, y1), . . . , (xN , yN)}

Linear regression solution: w = (XTX)−1XTy
In-sample error ve
tor = Xw − y

`Out-of-sample' error ve
tor = Xw − y′
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Learning 
urves for linear regression

PSfrag repla
ements

Number of Data Points, N

Expe

tedE
rror Eout

Ein
σ2

d + 1

02040608010000.20.40.60.811.21.41.61.82

Best approximation error = σ2

Expe
ted in-sample error = σ2
(
1 − d+1

N

)

Expe
ted out-of-sample error = σ2
(
1 + d+1

N

)

Expe
ted generalization error = 2σ2
(

d+1
N

)
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