Sehtd Wl{’,lr]
:,jsrsc pred;cted 125
as f‘?e Wq‘/o;«
heishbor.

unlabeled sample
el will be fhe same
JOf the R, nearest

o-Lebel 4
x-Lalel
; A- Uhlc‘ég/ec/ 50"'/7/0/

*

—» — Decisign
A will be labeled o5 x

loo()mlarj

Dec.as‘on T;ee

Crea{e logica questions that
boariid /Onjé éhe Seewrch spece
into ClasseXs.
A oo to classit 3‘
o o OOO x>
00 0 3(’4 \V)O
T
::pn)( ‘\:()( */7
0 > gcg no
X D

Alternative: (;1; ”'I”P ur{£3

> p0-p) =13
Expected error vote ot nade N

if label fyom class distribcbion at |

Swmidev to  entops b t peelds Strom
at €¢0cv/ praLiU ik ,; pe ’ JV

If I5 increases the decision
éoonélarg bacoMf}S Smaet heV

olsog neializes Lefte
Mewo ComPutadion,) Y(’.qwter’wntf
SC&@ /r)ea_,gla W/ily 1‘:"6':/7 nj SZé

LO\'\/&V k h; 3")6? Overfv#’/n‘l

tra L’S ‘C;”Oé;gl best, questions
ébﬂ{ eximi2e ma{rw om, and
$pl, 72‘,,73 ALoito Sefs « ccwq,’,”g 8

InFona‘t/an acm s meeasvred

) er mlozj
EWbVPJ Z F!o'3 ? V P
ﬂvel« e L HGI‘J
En'fro i$ the, nomLer of crue,g{,,o”é

J cl
to £ on answer
a"iq— eafom[,(y of L5 of i formacdior
Icl%
iueft,oﬂ that MaXimizes

expecced red uction of en

SIS, Y
Gin= -5 f
h;‘; 2?”1 Before ‘ “":“’ é enés'ofslé

After

Cheose a#r.éuée that

aboot floe Andwer.




yn

i CU tm‘.mmb

OV traming Ja,,g@. ¢ tes Mg

u S
> bedd vepresertalior; L boo Compler, wadsl Ly y)o,szS enpres *3:2 | >
Th;«ee c{aéaj’mé/ trcinip S \ali otis ., %"3 Com/pz-e%dl
qh B :

K-fold \a)idatsron - P i i
SPt dodew into J5 folds

th K times vs'm’a di!;{er%' Validedion Set %KJ%%M@

. W
Bias Dfference bety, e K-
éeh aver Com y
Precliction cnd, Orrect valug pley j

chance:VaJﬂaL;I/é‘g in Mmadel ("Pcéf&f'ﬂn
between Yeul:zatams of Wadg/

R CakeSSion

Jﬁiqu Func{:ion {’/ocuoLz[;q,sg& R iC}
5 {@ 32(55”3)} esidual Som

o S{uwfes

L E@:”)(W__)’//l
near rajress;on "
AN —~J® ° N t
(o r T W W =% E@=2X (% -Y)
Meav s7wu«ec/, ervor Whoy xmoé‘%{— S Zere the eror
A B 2 I_S mbﬂlm'zéd
(§e0-§0)

E($)- '&T Y (§&) -s«z,))z

=1 1y _ o}
compute w that mimmizes E

LM(' Squok €5




WiniMUM”U"’W of
" points i thretlod

.&M@W]Q’ ne C'w; semsus \
Rensac, More roost requessior? W oo @ o Yl
’DSomple 2 ooom{;j L st

D Dra lige with a bhreshial) |y

3 ol wr0gh Unti 1ing 15

2 hyp e peciretors:

d terice threshold -+
subset threshod -+

| eaet Aleolote Shrinkuse 2 Selodlor Operctor

Aasso %vlar/zf/bh agleb |1 harwy,, willfuce Some Some coeffiont vo Zevo
Ths is cdded as a /"em/é(‘f Lo Lbe loss fonction

A D Iw
Rl h"‘"m
A increases R ias

| yessio while 0‘6&%5;"‘3 Voricwc €

Sty £o Lesso bt spored
AT A —
A A
Y J sk ovant aftrbotes
b4 @
> =2
X X7
4 weshts for the altibyles Al weighis o J evertee
2 560 9 ecreadhP and vertaly
fond g0 2000 25 AV BE reaor S, some do it befre
J others

i "GZ e Reﬁmﬁ%ﬂ L.c%50




‘ F ro/:a@)i/;sﬁic J_e,mrnzng

A%k P>0 3 p =1 Bouges ﬂ/)eofeh?

P(ANR) >if A end Borwniepmott o)) P(BIA) P(A)\q

) - TP
P(AlB)- ray . PW

: Prior
Likesghood ¢

evdence
Postcy'i ok

@Mﬁﬂﬁ@ﬂ Pkolaql,,‘,ﬁ'[::c, C‘aS‘S'.F: bcn‘,ron

1) 'Finc[ Jomf AIS{y;bvﬁion oF)( wJY SCme, as rcgfass@h[ bué USe Argm%
Plx. )

Q) Compvt& posterior of Y

P35\

3) Compute anpeoécneﬁ'ﬂ
E(gln)

na  As Lnferense etz %&_

Dscrivmnedve & Conprebe bode' Ff(ggtx) =5§3|>Bo>
CplixD) | ChaE e A D

f’ DP(ZS/XID L) P(YﬂfS%D learning ineess £ g 8

> Drowy }:Gr/ﬂf(ﬂj Ly Drow dgibetion Eslimate p(G”D) -
e Compute P(ulX,D) +-

w Srow Q/X,QD P(GID>

X 0 53 vk lzingoot @

-0 Nuwber of peramptess

row With Gedu

Fondermertal Assumetions

Bobsevations are indepudory ar orialy Jistrivied
Thes: p={o 0,0 O;:(%,%;)

P =TT pes)

Take o 1

o P(2)) 22 Ry PLY)




Masemom Ll od Estinde

Find porameters that wiake 1
Most  [isely.

Qe P(Dlw):wamgo o4(P(010))

This can e USecL to qﬂ?ro%ﬁ”ﬂ%é
Lie x or 5

D(xly Py Plalx D=plalx )

Naive £ or
Assumes —Gea res aré 'mo'e,pmn{j, (,7@;99;0,&;\/0 moel
MAKB:: Avsmg«% PGS):%—P(”"A\‘Q D(X/‘A)

LO‘E\)"S{:I' C _?Pﬁn.smn.

Tkea‘l:in a l’).'rw 6[0.55:1(;(.0{:54/) prab)em D,-Scrin’):nml/ve

AS  Vedhpss.0 Yroblem. P( [,X
Y],X ~ Bermc/'}(')‘(w)) b )

P(BI ¥)= M) Moo))d'y

3.6 i ()
. [2 -
Choose Most likax © aven D
®m9=a":]gw% P(%ID) ! P(®)‘E’TP(')QJ®)
S ) H")%P Dy /OS(P(NJ)'f Z}oﬁ(%[@})
=agren P(O) P (p]6) m v

a rebo(éZeV




8@368@ EMM ML D O PYIXOLD
i} COW.SECIQV ® asS a rondom Vay;alyle M P D PO ®Mkp P(H lewﬂnﬁ
QDCmec'lenze,G) with P(olD) Bares 0. PO Peip) P(ylx0)
..7>> COP”JpU'fG hew posf-eriar P<3]%/0>

Mabjibajize over ®
P(fJIXD)’ Sﬁ(glx@) P(eID) 4§
Oc®

ﬂlusfakfnq K-/‘?edns 67@0)31'0.}7 Ma‘%éurr, Moj&lﬁ

[\
1) P/C\/Ce k CJUS{‘G/ cen ers » d ;{,Hb ‘t,o ”
# D c)lﬁ'ihfno‘:ron';. h We‘Jh’c{d Sor Okgm.)ﬁq”

Q) assiqh eacn JED fo Clases® AXI9=Y » KxI9.)
an K,

ClsEer.

3) Move cluster certre to the o () «,K "~
PQS,'{ion O\F 61/’ Je GIU%—@P n// ?,;/ /I’.... “K/®‘ /02.,..®8
LD repeaé 2-3 Undill meon Jdfference  Ne conndt assume clu 565 anp :/)c)plwk/hé

s 1ine Joes ot K0 of
2 4he Jen ve biue Q1uss

Er;cpe,c{«{: ion_Morimization s
/‘4.-’)1(, of K-wmens end GMM.
Dfor each Smpre intraxt by

85£t""7& é “\/h P civPicn O)fS‘ﬁhbvfu(,
7\> male! :E mest lffxipﬂné,b/& for %]
D(h %) 4 cared vesponshility

PIO\CQ K ngl,am 30()[77,5,7

for each point dJo P(M%)
U(()déa'ée 500’5:409 W/ﬂﬁ/l




_L— Near SeparQLon

Use a lne ‘t0$°P6tm‘t9— Jdata inko

Tbue ond, False. Ty an Weichts _3@'- {1, '}
We:gnt ;C(S
In e, e seuces wer T e
F % / b “LP%" Afw;.]s v Sriight
Vecc{im,, L eay ning 1N J 1
Oﬁ/ Chonge Wedhﬂ whty me/% G V1€, Dots vot
S v\/ko,}j will” cliwoss fn vl WOrs op von- '"“’"j
30/(/6/0/7 it eYsts. CI’)aOSrg W oand b 5€roroé'e dater .
/S lecrnSy
W2 MW+ ple-o)x, "
a 'Ve bad WW/zmé g¥
e‘ 7(‘,,5{— \/IGLI eo! Upron r§
V€ OVn

Risk M:n;m:z«{;;or}

find  Plocne that bas Lhe
/wa% L V‘?amj W7 4o OLGWQJ%
\/\/X”> O au"a fqm(;m n’wt

tw %y > M -> eyl

We wont to mawmize M

<1 for noja'lve J
365{' margm i$ Wher
DIl & rnims 2«;(/

SUPPovt Vgafor Medhine,
Prodect dota inte hiher dirension

PVOJCC{:OW& vse ernel to Pretet
trnee /S PrOJGOtmh ‘VI—)IO Sav,ns resowrc®s,

H ernel:
¢(’XJ}TO¢(‘3) K,('X//ts Slac/<

New équa%,oﬂ i bmcéoce_
Jcs’qsm MeE,

}

Lajronje moltp'7 &

L= fw W - Z“[t wé-1]

w.nmze L. w.rt w

> W= Z(Xt(b%

stgmaegg;, lKernel
” (-]
= 2 0( gy

zf@?’m




&Ln_clf.laj ComDonwé ﬂm[':! $:$

Reduce the naber of veardbles

1,3 only deedid Wit Coviponent with
[a}s& Vvewioncé.

FPremice. ov are Ner man‘a
Lechors whch Qescribe o Lueset

[wf Some Are Correlated meanma /'

tngy Con be combimned. .
PmJez{m\ﬁs moltpre Limentions onto

‘> . \ . )
a S:‘r"zle veclor W Wil redvce ) mensions

\ - =D\ =>
(3 ) U
in&rm{"ﬂﬂ Pebsevverd, C
(%T-u,)z - molin i2€ Since (5
eigervae %me-errb, all
C — ’x(" & wit be
= Mé w’rhoJOna’l
/t \-eﬁmvoc-bov
Covariancl The eqnvelve Jebermens Lhe
Pty We:ahf of e cmponw-&,

Subspace Mathod

ProJec{Z a c\q;s onte o subs ce of

fbe v{a%aﬁef. Hnen Gfo«ssif 9 New ports
Aﬂ% on lﬂow 'ﬁar 'Hﬂé{} are frosede o9

chsnce.
‘é[’)@ ° 9%;:‘”” o€ SUWM&

P&
S - I('X/, Ut)z
=l %

besiS
"*"‘3@ J?rOJe(%fon 2) Meort $im,'lqr

FI'S‘n&V‘S Cy u‘,’f@h’a/’

The eiaewvector for the c‘Srecﬁ%’c oigervelve o

1121’704' Mol iv 2 es 'Fislwers Ch‘f erion.

>

-
W froleching sz] onto
A S/'n )e Ve‘&’ w

hok Wil| preserve
inc mocy. Toforma b0

= (oJ-CL a

L
X,

A"l:wno:bvr, cw[:ewon:

Mini»w»‘*) Sc,uarecL aLfsmnce
e-21>

£ 88, qves A



S | I p—

COMb/V)e, I’Y'lUH:i le ka leakners, Diverst ‘ o
A”c)ws i et C/GSSP;PJP/ b beve h ‘3“0*’ \Varianle. L "/é}?m;/ficg) pr

Assumes wau/s lec, ners are "70’9(9%&% Dezentralized o7

%ISHZO%'OW,
ENNREA R ir D
Tiﬁl"s "
V ; ) n / ' e L
a.r Oha[a{usei’ b-as »,,ol a wit b % ement- 34

Variance: High = Qyertrain eod indiidecl ewmsr
Bias: Low - On qvekaﬁe C/aSSIF?*caLmn 163 ZS‘W{

st ¥
Bq% in} +Featore sdectnn Fandomizstion | O A

I"'Stﬁd of se’ecf inA IoeS‘bL ‘Fea'éwe to spH' /\g c{C(\

at each nade, it 1S rdrlom So that trees
are bodt diftaert From each other

Trmf m:sda;s,'ﬁei .Sc«mp'o,& Q% ere ;n'oayfa,.f

o each aa&(xé ional classH yes &
3 | .
Varance i low ~each medel s very S A 1
B‘as: Hi'dh - Eadh lecwner is bed but i¢ w0 | -h“_} o Y
Combine them tney cre Strory — e,
VO%J;"Z; S I_. . ,' .'»', - " - :., .
(%) = 5 Z_()({,qu(oo) ' »
b ) F cwy Weak 1eamers cemb;

A J koot ¢ ek dlutitger
Lab 3 -6 (44
Q= (-——t' Fand, omly il a nade

E e\ €, normalize 414 J

é? & ANN and ket
R R ner nales to prove %
Wi-v\g-C%P( O(gjih*’(%» X X




