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Linear classifiers — Which line Is better?
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Pick the one with the largest margin!

O T IR N 4 v\
0 I ~contidence = (w.X; T 0 ;
V\).‘U’b7 N &, J )g‘_?
L ; wW,X +5<0
+ = corfidonce <L Gy
:E:. =
N - ((W-X34h). 4y is big
S I
4 T -
I:[::I | |



Maximize the margin
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But there are a many planes...
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Review: Normal to a plane
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Normalized margin — Canonical
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Margin maximization using
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Support vector machines (SVMs)

minimizew WwW.wW
(w.xj +b) y; > 1, Vj

m Solve efficiently by quadratic
programming (QP)

Well-studied solution algorithms

m Hyperplane defined by
support vectors




What If the data Is not linearly

] segarable?

Use features of features

Lt of features of features....
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What if the data is still not linearly

] segarable?
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Slack variables — Hinge loss
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Side note: What's the difference between

_ SVMs and Iogistic regression?
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What about multiple classes?
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One against All
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° o 0 Learn 3 classifiers:
(| 0% e’ + vases {03
oimasa o (o) L VarshS ﬁd/*‘{

O Versss (-,

Closspe X
¢ lassiBe “’VP\

L\13AQ7L C-‘s’\’é;den(/(,




Learn 1 classifier: Multiclass SYM
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Learn 1 classifier: Multiclass SVM
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What you need to know
" A
m Maximizing margin
m Derivation of SVM formulation
m Slack variables and hinge loss

m Relationship between SVMs and logistic regression
0/1 loss
Hinge loss
Log loss

m Tackling multiple class

One against All
Multiclass SVMs
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m SVM applet:
1 http://www.site.uottawa.ca/~gcaron/applets.htm
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