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Vapnik Chervonenkis bound on the risk
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Penalization term 
on the complexity

The function to be minimized is

Minimization with respect to both the class and the 
parameters

VC dimension is the 
important parameter
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Minimize the VC confidence

We need to calculate the VC dimension h for a 
class of function.
Let’s start with orienting hyperplanes



Computation of the VC dimension
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In this case we get the same 
value of the bound for both the 
functions in the class

Which one of the two is the best ?

However the red one seems 
better: it “maximizes” the 
distance among the 
hyperplane and points in the 
two sets

The VC dimension of class of function “hyperplanes” is n+1



• A hyperplane that passes too close to the 
training examples will be sensitive to noise 
and less likely to generalize well for new 
data

• Instead, it seems reasonable to expect that a 
hyperplane that is farthest from all training 
examples will have better generalization 
capabilities

Intuition
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Margin

Given two linearly separable sets  A e B 
and                         a separating hyperplane

Let’s consider the distance of the points from the 
hyperplane                 . The margin is



Hyperplane with margin
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The separating function gives

The highest the margin the lowest the VC dimension h
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Given two sets of separable points, find the 
separating hyperplane with maximum margin

Maximize the margin
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Evaluate the margin

We need to find the Euclidean distance 
between a point       and the hyperplane 
(convex set)

It is a nonlinear 
optimization problem 
known as projection 
problem

It is a quadratic strictly 
convex pb. A unique 
solution exists
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Projection over a convex set

Proof 
on the blackboard
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The margin

With the separating conditions
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Maximize the margin

The optimal separating hyperplane exists and it is unique

With the separating constraints
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Some observations
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A “standard” separating hyperplane

Given a separating hyperplane with margin

with margin

there exists another hyperplane 
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The max margin problem
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The max margin problem


