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ML (w2 +C EE
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[0 Uinear classifier: hix) = SLQV\/(W.)( + b)
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O [(wx+b)|big if faraway from the boundary “confidence”
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; mLn (w12 +C EE
1. regularizer

2. ~ 1/margin s.t. (W)( + b)5 = 1—§

=0

O (wxtby>o f wxtb and Yy same sign

"slack variable”

O sowant (w.x+b)y to be as Large as possible
O could set E's to anything big... no constraint?!

[0 weed €'s to be small... but set Ei<o for a confident
point, &j can be big for some other point

O €=o0 means no love shared
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ML (w2 +C EE
st (wx + b)g > 1—2_,
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[0 How do we find w?
[l ®uadratic programming
[0 how do we find c?

[0 cross-validation!

O Hwal:) get your Ltbsvm today!
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Max YO -1/2 3 00GYiixiX]
st Yoy =0
C=0kz=0

[0 wWhere did this come from?

O wremember Lagrange Multipliers

Wt s ”'Lwcorporate”

Linto objective

[0 Thew solve the problem in the “dual” space of Lagrange

multipliers
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ML |w|2 +C EE
st. (wx + by = 1-§

=0

max Yo -1/2 X 060GHiLxix]
st Yoy =0
cCz0i=0

O Nuwmber of parameters?
O Llarge # features?

L1 large # examples?

OO for Large # features, PUAL preferred

L wmany O can go to zero!
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max Q- 1/2 Y OLOGYiYixiXi
st 0y =0
cC=0=0

O wvait... how do we predict y
for a wew point x??

O How do we find &2 :
Yy = sign(w.x+b)
O cuadratic programming
OO0 How do we find c? s e
w = 2 O Yixi
[0 cross-validation!

[0 b? “intersection” (algebra 1),

e
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max Q- 1/2 Y OLOGYiYixiXi

b 5=w.)<+b
s.t. EO(’%L =0 b= ywx
CzXiz0 xL:b = 1-
4 [2-1]lo 1]
max Y- /102 (-1) (0+2) =1+.4=1.4

-1/2 o12(1) (o+1)
-1/2 022(1) (4+4)
max 0z + Xz + 200 - K12/2 - 40>

st. 0li-02 =0
cz=0L=0

oL=0L=N a1=a2=2/5 w = ZL NLHL)(L |
. max 20X -5/20% w = 4([o 1]-[=2 2])
- omax 5/20(4/5-0) /‘o 2/5 /5 =4[2-1]

e
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max Q- 1/2 Y OLOGYiYixiXi
st Yoy =0
C=0=0

b b= Y-w.X...

max Do - K102 (-2) - iz (-2) - =0 0
-1/2 12 (1)- 1/2 K22 (8)- 1/2 =2 (1)

max X1 + 0z+ Kz + 2002 + 20K=
- K12/2 - 4022- X=2/2
st.X1-02+ Xz =0

0= 0t + 00z let 0=k o +oz=k )
max (Ot + Oz) + Oa +2 0 (O + Os) -0 2/2 -4 02— 0=2/2 o =R/2 o==k/2
max 2k +4k? - 12/2 - 4k? - X=z2/2 W= O Y X
max (02 - 0=z2) /2 w =k (5o 11-[2 21+.5[1 0])
max a2 - (k-0t1)? =k[-1.5-1.5]
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max Q- 1/2 Y OLOGYiYixiXi
st oy =0
C=0=0

what Ls Xs?
Try this at home
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max Q- 1/2 Y OLOGYiYixiXi
st Yoy =0
C=0=0
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max Q- 1/2 Y OLOGYiYixiXi
st oy =0
C=0=0

(z,0)

which ones are support vectors?
wh y?

tntuition: how many ‘Poiwts ”deﬁwc" a line tn 2D?
HwW=
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max Q- 1/2 Y O00GYiYxiX]
st QoY =0
c=0=o0
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min | |w]]|2+c D€ “Loss part”: C Y& | [w] |2 ~regularization

st (wx +b)y= 1-§
€=0 1. 8= only if  (wx+b)y <z
2. wewant: § = 1-(w.x + b) Yy § wminimize €
= E=1-(wx + b)g

= loss = ¢(1-(w.x + b)g ) only if (wx + b)g a4
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1_7
LLy

0 hinge loss L=1-(wx+b)y onlyif Wx+by<z

l= (w.x+b)5 |
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0 hinge loss L=1-(wx+b)y onlyif Wx+by<z

LOSS FOR POSITIVE CLASS

Gr
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0 hinge loss L=1-(wx+b)y onlyif Wx+by<z

il NIGES E@SCh G EIREE@ S

0 hinge loss L=1-(wx+b)y onlyif Wx+by<z

o 1 Loss L=1 if (wxtb)y<o, o otherwise
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0 hinge loss L=1-(wx + 0y onlyif Wx+by<z
o 1 Loss L=1 if (wxtbl)y<o, o otherwise

O logistic loss L = [|w[]2+ Jln P(Y=1|xw) = .. ln(z+e” (-w.x+b))

Decision boundary: plain SVM is quite simple

why is the dual form useful? interesting?

Support Vectors are neat! (compututiowaLLg, kernel trick, ...)
SVM, LR, Boosting, ... all a family (diff loss)

which letters didntwesee? CbERYux yzwtf?




LA REMEARISS

[0t <3 Burges’ tutorial - READ (T1!!

O first part (vVC-dim, ete) might not make sense until learning
theory lectures, but charge on

[0 MIPTERM REVIEW ON TUESDAY

O 5-e:=0, tewtutivetg, somewhere




