
Model Evaluation
The most common error estimate for regression functions is the mean squared error.

We define a loss function called L2 that computes the squared residual at an
observation (x, y) given a model f̂ ,

L2(y, f̂(x)) =
“

y − f̂(x)
”

2

.

Now, given a regression training set,

D = {(x1, y1), (x2, y2), . . . , (xl, yl)} ⊆ R
n × R,

we define the mean squared error computed on D as,

mseD

h

f̂D[k, λ, ε, C]
i

=
1

l

l
X

i=1

L2

“

yi, f̂D[k, λ, ε, C](xi)
”

,

with (xi, yi) ∈ D for some appropriate model f̂D[k, λ, ε, C] : R
n → R

As before, our error metric is the average loss over of model f̂D over the data set D.
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Model Evaluation
In this case the error mseD represents the training error and we can find the optimal training error by
optimizing over the model parameters,

min
k,λ,ε,C

mseD

h

f̂D[k, λ, ε, C]
i

.

As we know from our work in classification, the training error tends to be overly optimistic. Therefore
we use other testing techniques such as the hold-out method or cross-validation. The hold-out
method applies to regression as follows. We start by splitting the set D into two non-overlapping
partitions P and Q such that,

D = P ∪ Q,

where we use P as a training set and Q as a test set. The test error can then be computed as,

mseQ

h

f̂P [k, λ, ε, C]
i

=
1

|Q|

X

(xi,yi)∈Q

L2

“

yi, f̂P [k, λ, ε, C](xi)
”

.

We can use the test error to find the optimal model f̂∗,

f̂
∗ = argmin

k,λ,ε,C

mseQ

h

f̂P [k, λ, ε, C]
i

.
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Examples

5 10 15 20 25

0
2
0

4
0

6
0

8
0

1
0
0

1
2
0

speed

d
is
t

Comparing a simple linear regression model (dashed line) for the ‘cars’ data set with a
support vector regression model (solid line).
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(a)

5 10 15 20 25

0
2
0

4
0

6
0

8
0

1
0
0

1
2
0

speed

d
is
t

(b)

Linear support vector regression model of the ‘cars’ data set with (a) ε = 5 and (b)
ε = 50.
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Non-Linear
Regression

(Source: Learning and Soft Computing, V. Kecman, MIT Press, 2001)
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