
LECTURF-20-B.in
any Classification Problem

• Lartda
test results

←
diagnosis &

Training data : Cei , gi) ,
i-bn.in .

- - a a

• " " i::i;÷"+ ,

learning : kind word : iw, ni> {>
^ 'Fyi-4

c- 1 if gi = -1-

⇔ (Wiri) Yi > 1 Hi

Eeyou : diagnosis for a new z : fGe)=sign(w,
• Typical data is not perfectly separable : 7- bad pts

,
outliers

,

To allow them
,

we

• Penalize : pay penalty 1-
(w ,✗i)yi for each bad PE : .

•

d- f)+
⇒ less lcw) :-& ( 1- (w, ✗ i> 2)

+

there is

→ +i=l
2

¥ngelÉMinimize llw) over WEIR
" :(convex program )

• Furthermore
, r±guhañze_ (for robustness) :

fllwj-EG-cw.si?y-)--7llwnE#-=
" soft - margin 5hm

" -

• And
,
since data may

not be linearly separated, Kernelize .
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KERNEL METRO ( Cec-19 )
-

• Rewrite the algorithm in terms of inneerprodud-s-iw-Ioy.rs ⇒

n

1- 1£44 tkiplj)
,less elw)=É⇒(1- FEI Kim;) Yi )+ is __ I

>
which we minimize in @;) .

prediction : f-(a) = sign (E -9-(7%3). (implicit ! )
-

• Transform data using a nonlinear featuring to: Rd→ H
↑

Hilbert space
⇒ (ng)

↳ ( tola)/ Ky)) = : * try? "

kernel
"?⃝µ, am, nay , ,g . www.pyggy.gg ,,,,

and replace all < •
,
. > by KC;-) .

"

KandSv
• Warning : for practical Implementation, see Wikipedia ( kernelize the dual program]

EXAMPLE :
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WHATFUNCTIktn.yTAREALCOUF-D.ae
Can we express V- function K as Klay)=( the)> Pls )> ?

n

• No : the matrix [ Kthiikj )]i%= , = ( (* this *Kid ]i,j= ,

is a Grann matrix ⇒ must be P¥ .

DEF_ A kerned is a symmetric function K : Rdx Rd - R such thatllkkiirgyi.j%E0V-mi.irnc-R.FI
• This is a sufficient condition :

THE Cmeraiscondition>É]7- rygap ∅ :kRᵈ→H (kthileet space ) such that\ "

feature map
"

+ " feature space
"

kcmyj-lttn.HN?n&I
This is an • - dimensional version of the her problem :

tf PSD matrix is a Gram matrix ( set> i, y↳ 5)]
• Mercer 's condition ( PSD) is difficult to check .

However
, using it, we can build new kernels from cold ones

using simple ruts ( Hwa) , such as addition, exponentiation , etc .

• Exaiaples: (a) RBF Kcmg)- exp (-112-11) ,
(b) polynomial Kcmg) - (1+6,5) ,

_ _ .

Kernels arise in :

→-



NEURACNETWORKSD.atA neeiron is a composition of linear & nonlinear function
oh ooo weights

W
,

input a •
2 ••→ ☐ (wpy-iwiy-we.se3) 04Mt

3

23 •
e.8 . T-sign or#ʰ

I¥ : SVM is a neuron : sign ( w, a) = sign Gim -1 - - . +
↳and )

we train weights wj

DIE A aneu¥ᵈk is a superposition of neurons .

We train weights Cis ) ,@wj ) .

M
'Wi

Connectiontokernelsi
input a ?_•→ output

i
,

,

✗
d
'÷ Wn e The first layer computes a

feature map to : R'
*
→ Rn :

→→ -

* sign (w, the> sgnCurie>
- _

- .

• :
* be>=/ sgncun.se)

Konig) - Cloth, fly)) = t.FI
,
sgn Lupe> try>⑤

↑

let's initialize all weights uij no Nco ,Died

⑦ Esgnlu ,n)sgn(u,yy where u- NG ,
In)

Heng : a neural network = kernel sum .=[ʰarcsink,y-
• BE : after initialization

,
a neural network is training weights uij

⇒ trainskanelk .

• Dynamics of the prediction function is described by the

newialtangeutkernl (NTR) .
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