Max Margin Classifier for SVM

Zengchang Qin (Ph.D)

Max Margin

G[;UQV\ a b‘\navn C\mSSpC;rx\“OA P(Qb\tm/
we need *o {ind an optima| hyrerpane .
)

r

There exists mere than one hyperplane

to satisfy the condition of corred dassfication,
whith one 1S the best?

1) Utsma +he lineay model AW(X)= Wix+b

We ho’?e-\-o W\a? doate v Ru (Xm)—*ju)
where SR- {- 1,41}, 9iven -l-rain'.n(j data

D= f (x® Y. (x¥, 4°) - (X3}
By Correctly classty all the data , WR haw :
YO hu(xt) >0
By “e.SCa‘lﬂj the docta, e Can always $ind

+wo hyperplnes , the space betrwean “+hewm
IS the magh of two Classes |



\ \
’
Wixtb=-1 |\ Wxtb= 1

W'x+tb= 0

The data on the margin Sods{y :

Wix+b=1 or Wix+h=-1
There%n{ , i xs Covrectly cass{ied |
then

YW x4+b) 2]

we need 10 £ind +he hnrtrplane wth Mmaxkimem
margin Wrth Costraints of classe{yinq deten Grvedly

2) 1 X 1s on ore magin such +nat
Wx +b=-1
We Can map X to +he sther mamin in+he diredivn
oF W, wahX’ sakistying . Wix'tb=1



The wargin s Allwl| = [Ix'= x|
Since WTx'4b=21, w'= x4 \W
We Yie\d  WT(X+hw)4b=1
S Wix+ AWW+b =1
D Wix+b=1-XIwl®
Becauwse Wx+b=-1
we then fone - MiwlR= 2
= A= 2/jwif
oY) Subs-\-‘.*u*“'\d A, the margin ‘.s?:_
Nwll = ZwE - lwl = Tl



3) The classification problam becmes an opfimizatin

Pfobu-m :
=
MaxX |lwi|
w
f S+, 3(i)wTXLU7,1 _pw =1 N

For mothemeticoll Comveniene , tue Can rewnte
1+ aS & maamization P”bu-m ;

i W\L’ln N\U“’/z

S\+ b(()wa(t')_‘_b?/l ' &\N in,zN

Dual Form
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