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Both the (ogbt-‘.c effor and the hinge loss Can be viewad
as  Continuous apProxi mations to the misclassifreation eyror,
Eyakn)

misclasificavion  error

the error function that we
teally ae would like o minimize

b0ta

The approximation mada by 4he Winge loss  leads 4o Sporse
solutions.
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In linear fegression, we maimize & reqularized error

funcrion  given by
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s On (€ ¥ 5 +Y. -6.y=0
Qo (64 -9 tta)=0
(C-an)s, =0
(Cc-&)%, =0
@

Gn  con oh\, be nonzere if C‘*ih“‘jy\\'b;\: o,

which imples thot the dato poiat  eithey lies ow

«he upper boundevy of the e-tube (f,=0) or
lies above <he wppoy b’\md«r/ (5,50, an=0)

”\
@ "“Mi"ﬂ E4S5 4ty and et $o= 9w Tt =0
Lut 2 €t gh ‘\'/3\"‘ = O i "W\P~7957\<7)C M RS a, a\nd 6\\"
cannok be beth nonzero,
@ ol poirts  withia the E~tube have &n = K,=0

2 sparsa Solution

to dacide b ! onsider g date point for whrdn
6< < C
> =0

ﬁ e +3h——tq=0

b= ’En ~ € — \WTSﬁO(n)

2607 -3 (on B ) Rl %)
m=}

SLT09 Week 12 55 6 &

2009412558 RELEVANLE VECToR MAGHINETS RUMs
T 0349

Matrix ldentras

(c7) catBpic) = A -ATB(prcATB) !
(cw) T+ ART ] S | T tATG |

(c.vs) IIN + a,bT{:
Goansston [den ¥1es
{(1“3) ch)=/f(»<|/4//\")
l; Qug)  plylx)= A/()’ |Ax+y, L)
>

1+ a’b

Gy ply) = vy | Apty, L tALAT)
Goe)pox [y =/V(>\<[ZfATL(7“UTA'“)’2)

2= (/\"“ATL_A)-]

Limitatrions o SV Ms
D Poytzﬂ\o;/ ?\rb)&‘? lbies 7
@ two-closs =
Q ¢, v, <
@

B —class

Toomete, Se lection LB/V Cross- Valed ation
positive defiqgite kernels

RVM Lor regression

t:  real ~Valyed worget voalue
X input vector
=\
Gousson Wose © PLE (X w8 = A (% [yoy 7))
U
A ¥

M mean notse  preciSton
y 0= 2wy cPI;O‘é):\WTCP(X)

C=|
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FTos02 Lor R\/ Ms We aflume the *I-\<>”0w?v~j moole‘

N
Jos o= Zl Wa ROCXL) + b
—————

NIz
as PUIXD n A lines model
ne  resthretion o ?0\ kernels

Wése <he wmekrix notr¥ov  ad  ASS ume  ¢.td.

X = [x}n] }“ likelthood

Pet [ X w, p) :ﬁ?(tn’xn,w @)

Now introduce the prior on W

KQ}/T eoch we,}gl/r\: Poramd-e)’ We  has o SO,?MMT@
hyPQVFMO\W\CEQ»V o ;

pew (&) = TN (we Lo, o)

o=t

it ot 2 Wgh precision , Zelo vayiend
2 W centered  ax the mean

= Sparse mod el 0
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Lrom «<he likelinood and <l Priev
we  con  writ2 <«he Postew\w as

bW ‘t,z,d,?) =N (w|lm )

mer mez 1ET6w)

- - 3-3»1;:‘?50“».)
T= (A+pd E)

A'= 0{17}:9 (O(L)
(z.l(&)
Ahis 1t obtwnined 477 mpply;nj Q.03 )+ C20¥) = (21(6) to

M
6 GU3) S P (wla )= EIL W Cws [o,o(,;)

as (214) 3 PCth}M/?):T‘j‘M(WT‘PO%),P—‘)
B U
D)

QNotL that B =K 4o pvm )

The optrmal  weights WY s given Y the wmean

of tuhe posterior
w¥=m = 23t
The hext step 15t decide the hyperpovamevers o, B,
We wse “evidence approx mation”.
EA 0 Computre €he  wargiral [ikeli hood
vt | X %, ) Jre X w,) pow|e) dw
S, w|X o p) dw

\1
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oA Again, we dont need vo do
Q,x?]r(,i-H)/ AR mmfgrnml?zm\+1ow-
Tuste by 0&541'\!?;«9 and
W 3z-%

the Fh“teﬂ ration

O\?p\y 7/15 (2\113)1' (zulyy v-}(Z\ll_f)

plelx w e = [t [X, we pwia) dw
:/\[-C'tb lb/ C)

C=¢"L tFA'E Pre ding (ol
EA @

moaximiza the [OﬁV\Y‘H;f/IW\ of the moxrg\/\ul likediad
wirto X and B

9«\ P("b\X-,d(Jﬁ) = ﬂp, /‘[C'(tlojC)

= "TZL ff\J Qn CQ‘W)”I‘ L

|+ tTcﬁﬁb}

I takeg i\ Coup\a ot \ooﬂzs “o write Jown the o(ﬁr,‘\/(}:t}onﬁ
For now wo  wrike ©hr yegylts only , and  go into the
details  later |

toke e deriugtives  and  set them +o Zero, wa get

o(:QW _ Y
Mo
new Il “iwllz
ye dAdmlm
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