


l) ?r(_b‘oaJoln "\-HM'MM odﬂv (s e
(PACQ) kemma frme cvond(
2)  Vopnik - chervsnankis (Y C ) dimension

5) Naowrel hetwonks
q)  Stodhoutic carw!i ent  descent
'3\ S"‘ﬂ)gﬂ* Jeckore modhing

(a) kumd M(“HUJS
Ruankien _ What is ML ond w‘)ta M( 7




Com‘? whedi onoh  ma thody

to tm’:rva ?Q&'Fomomu{

‘H'ULO“ Hwns.

N fout G rmabion  cved lable
q'udi(-\a ownd  912e

O R
COWMULOA,

MM ¢ des: faninfa Q”:idenf ond acc WA
mi'aoru&kms.

M!’ ‘

C amr\& CoMm \; Qe



Q\&!A[-ion . w"mi- Kind od so‘ublmg oo 5(
tockhed Ms'mtz mcL

I) Ternt ot document N sg‘.ﬁiu}im

2) N o eurea kmamac v usma (NLP)

%) QYQQ(’" t’lﬁb Lessinfa w”h cadions

\\') Comrw\‘m \/ 1§ Sioh od” | cation g

5) Cemi)ud-o\jj‘ o o\ B:olmcaa N}PU(@HMS

6) l‘\omn ‘bru: blems (f;e.-, Frand  dekeckion,
I SUIaNC & meomiu ) Aawmwa to _th
oy ((chess) j Seonth Jmama ,
SO draving - conu ohe )

Quasbtim - Standand lwm‘mn ke 7

i) Aoassilicaditn 2 Wb iy the rmblem of
&ssi NI nG quﬂow; b oeach ikem.
Q\MEKQ - T.ma}a( (lk SSi-ci (,,Jn‘ oh .

) Rt%nzssim - L iy the IMMQM o Pﬂ.ﬂdidiﬂ'}
(N eal value fore =a tkem



E___L’\\N“ - @ | [."\\, W.] ‘:@

Wt 5 the ?mblﬂm o-c l(mn'wq
ttamg AL omo\ino o seme

Ervam pLe - Qeandh imain&,

”\) M A T Y] YMMQM ol
‘)M-HHO'NHCB ~ St o.p {hams n o




Prewchie o\vjed%w\ - G\mmw(*ina a ccurude
?F\QJHH oN $ ff-om wteen 1temg
. dcs‘.:?:.n? & uiue,nl‘ on d Rb'oM!‘
J‘aord mg to ?MG\MC‘L H ege ‘)rLQo\]c{-{mJ f
evon o lwtao_— scale  problems

Q\Kuhms - o Which c.ohc_b’)l ‘*MMUQ,S Co
be learwmed ack wﬂa ?

o Undur whak cnditions 7

s H-bw well  tan Hhate c_;nc_tw-_c be &QO\MM

("MYM‘F\J\‘GM&M‘J .
Lo_mmima S{ouats . ( svm (i?)‘*ﬁ(l‘i@n)

| X y + Ttemy om0 stancel o(l dota
nsed Qow. lwmin% b eualuahnq .
> Colhedisn of omails  we wilh we fen
)\wx-hin’l 0L HSH\)? |
otuney - The sek of abbribetes, opken

esented a4 ) vecddory, asso Goded t
e enrambhles




o - s'ram- — \

L1) H%YUL[MM\&W . Free Ymcw'\é&w

thod O Wk deduwnined by the
leanning  akgorithm | buk  wathen. s ecified

0S ihtwl-s Ao the \emmwa o\baou‘ Hhm.

5) Tasinmg sample . Edanples vsed do
Yrun o lumninca odvorq%m.
< a st of nall Gamples o«ltm'a w! th
\Waire  asseciated  labeks.

6) Volidokion Soum)fQ‘l . Ef)\\m‘:las wmed to

fune Yhe medw of & leatning

odgorithm when  words 0 with Alobeled

Ark .

(Usul to sefect a\“m ?MMQ Valuel
fone iy penparametens )




' e i Exambhes Used b evad wade.
e Yud?ou\rnomcc of o van‘moa ol'amﬂm.

The tgt SM‘;KQ Vs SLYML van e
*rwd\mnta on A "ﬂ-ll"lﬂa'dm deda. ond I

ot made avallable ™ the  leanning

Q*P\ﬂ(.

—  CoMeckion of emails Jorn which We
l““m"\“‘a olcaowl thm Mt ‘)Riclid' Lok s

bowed on  fertones. Thase PMG“(H on S

ort  then umrmec\ with e labels of

the test gampm o Measunl e
"uupnm&n(Q 0(3 ﬂaonﬂfhm,

A 'elmchu\ ’f‘\ﬂ\l‘

JW-&SMQS e diffaence , o \ol¢ , bed ween
& ‘:»tt%\idd bk and o true Lkabel.
Dinoking  the st of all lbleS &4 Y o
the set of }aoﬁibk predichions as Y ’

a. ksst funckion L U a4 "\M’PM?
L : Yﬂ\/,——) 'R+ C.b"lol)




Efkth - l) Zons - one hoss
?—\,e\-il % {-I ,-H]

'””3 L (a"d’) = ﬂ?""-‘a

2) Qav;\md Losg ) d(wﬁi ned ovea. SoME
bounded Mtuawed T ¢ R b«a

L(3,97) = Q%1)"
‘1) Hn‘n%ui& 3

A set oF Funchons mahping {0 ndunes
(ferdune vec}ou) bo the Seb of  labals

Y.
_7 hese "hma be o SU: of‘ {lum c&im.s

Y = { spam qo«mzﬂ] |
- Linean funcliong mﬁpiwf emad X
Lot vedons to reod Numbond

L NMM oy Scorg) ,
W th "ujl\ﬂl\— SCo L "':> 5V&m f



Lux'o{\(tl Aﬂd‘o\

‘ |
braining  Sample \ A (6)

| Wokidodion dode
l‘(S"‘ Smtl& X A o™ -

- 'm’“d“'“{“a P'M‘lhl-im e dote .
= Vohidekion deda e\*emls e Hafe&kmme’rm,
hipentonameten ()

~3 Associobe  mRleyant ferdures to the
(MNIJLQS "'W’“Ha e VvValud of hﬂuxfﬁﬂﬁ\,—
mdul Q.

- hoste e one rmsul!dnot in e bast

P“LQ‘OU“MCQ m the validakion SMHQ (Qo)r
< Using  the hybothesis priedict Hhe abeds . of e

enomples in the kgt sample
— The \)Fﬁl\e(lbmcm%e o Maongﬂq m é— AoV gvxnc,



LQmm‘ml sceMouos —

Sm?mvigqa ltL(M\ﬁiﬂa ¢ The \eomen,
neceives o~ et of lobeled enamples
0y ‘l‘ruhih\nz datee  and mMoles PﬂQﬂ!icfi’onS

fore ok wnseen Poiml's-
Unavdfejwiseo‘ kQﬂulm.'na:
Receives unlobeled dodo -
SQMi-Smevisaa \Qouminv 4

Receives o *mmna Samp ke cpmsis&in?
00 bLorh hobeled ond  unlabeled dodon

Tronsdudive  infarnce :

As in R@  semi- Sufuwisqd, e learnen
Recives o~ lagehed h(um’nﬂ valﬁ onlmg
with o b of unlabeded  hesk points.
olo:,echuq 'y ko ‘?Mo\u‘c{ lw(o'?ls mlt for
these Pod\.‘iwlom— tut foinb-



on-Ling \eanming °

\n¢okves m«l‘d?le rouwnds  whena Mniha
ond M"h‘h'a qu an®  inbermined. At
eadh ound | Mo learnmUn  nRCUVES an an\nbele)
‘JME"\M‘D Poin{, Mmokes o PﬂQJicHoﬂ , ecevy
the diue tabel, 1 Ucuns o Aos8. “The
o%)qcﬁva 1 o mimimize fhe cum ulodi ve
loss over atl founds.

Re in fonc ment lQamm‘fna:.

The \.‘Mnin‘z and &Qg{—mz F‘)MU o
Inkumined . To  olheck l'q{:om’ﬂo\}’\ms the,
Learnaurc O\QH\N?X‘ inenacts wi¥h th e
enviroment and N Some CageS wFfech he
owironant  gnd  Receve  an  immediate
lLQwOJLO‘ "!olL QaJ\ adioﬂ- e GLJ’QQHVQ 1
ko mANIMiz€ his meward  oven. ¢ Counfe
¢ ackisns and ?‘,qteﬂs\r\hong.

u& Lo ral-(on Vg Qq\?lom}b.},‘m



Acl-'nm \Qm\n{nca

The  hearnon Ogo\c\?‘kiv{kta e Tokenachvely
(a”\tt’rs truanin Sm\akeS, The as«l v o
ach e o \)EJL 6N N L um'pmw'alQ b he
S'(‘N\OKM'LA sulramliseo( \Qanmn?/, bod  with a
fewar (abeled  eramples

Used in - where the labels ane ex o9 SWE




Datosek -
¢ \n\,u& veckons 0 Ky, - s Ny (1\4 WA

= e d_ok 0\13\
vedo nd
» Lakels 0y, ., in
RIS I M’a)N
o Trurdmmi s} - D= { (n,Tn) }q
—_— - ~X |
‘ Tm,“q} Fum’nen Lo
o t {a
(uhkr\owh)
L/‘ﬁn - j;(%@% ’)'\QW"J
‘amoum:l A kw
Lot A

Quatien © Whod win ba fe
Pn.ola\m?,




Trw'min'a and  tesbing sof

-\mw\n‘ma Sd‘
(\ n- SMV‘\L)

Le sh‘ncl et
(OM - samv’k)

dh\m‘n‘m? \J o

Hﬂn’ha

> The ‘\‘ﬁﬂniwa and tne <t
*\‘U\"m'z stk by P shonR

SoMme \)M?QJ\}&M m oden t awn Hie

o\lﬂwﬂrhm.



° “\WN\‘\UH SU\' .
. bogyble
3‘\1 "= {h Yy s "‘MWI ' Lq’sim b eunAR N

. F%na\l hﬂo%esij . |he One Jon Qowrw‘.




Lgm'g\m eod h

Unknoum W{‘ fanclim
F XY

\

‘T'LMNh% Am* LN

fD.‘.E Ql“‘aoj Q\”!a“)
nad
\@ f\;‘m Wesiy

heanning

#-The, o b ] gonitom ‘amm)

| |
@m %mvum\
. i




Guartion = When tan Wa  chaim ‘*{qqm'ma

1S @Qmibl(" f

Suppose  we hawve on hw‘v\'m«a st D, can

we  kemrun  the w fuackion {1

> Lewnn’ means ;T use the daka gon §iveme
o Come w} with an £

—q‘gwczsc@ul‘ meant = AN in-tamples ane

(onmzc&\a ?nedickd-

and oy ow“-SmPle.t on R QoMCM?
yned{cﬂd-
o W Yes, lcum.'\iﬂ% ir feasible .

1 No, W ow Nok- fuasivie .




Enombhe . \

c Lek x:io,l} o eadh REX U A
binouuy vekono  Like - [o,o,’t]T g
K'L{]lo,\]T odc .

. Thene o ,’25: Q  vedkons LW Cat\
then Wy, ., Ap -

- Subpose hene it o «hmyld fun€ [ whidy
90 anknown . Taed wilA ma.)[) P X by,
h Lne ‘a:{-&-l,‘\},

& - ‘:([0101\3): 4+
‘: (D’/‘/ r]) ) -—‘ d’Q

o Wow hﬂxl»i ?ossibkq £ T
’Q'—‘—["H,-—', ~l,+(,~\,-\,+|,'—\3

)\R¢ 356 To!!“ahl L’_(
(ll-a‘zotﬂw‘s seb hay 456 cheicd) b
amm oIhed o ”IM”UK \ )




V\Huuxk umtluxs‘fmtlm —
. We have 8 ﬁn?vx’( vedorg % 256
hppo theses T, =Tk, st |

1t leoaning Fencibhe 1
. Give mea subtd DC X, ol
Find a 'ﬂﬂwhws PeM S - j;ﬁ‘

‘Sv\“)om o = ~| o = 1 .

-~

/

Kn | n
6 0 © .
o 0 | o
o | © .
o V | »
) o O »
e | -
)y O
)\ti



Truqninei VS I\ ( in~ Smrh WN) .
o Ledk N be & “Roqmna SM‘)L(.
- R \\‘QFH“MSU
4 F 15 unknown ”(‘ML‘KQ}\ Lamction
Cu )= L(Ra), Hen dne breining
SMWP&Q Ny 1S (M‘uLC(“\'a (lM‘S'l‘C'LQO\.
DQQ” J (MSiAEr\_ o h(oqn‘,na gq-)(-
D :T l,, . ’KN] , and o *Ma(l‘

Suncki sn . e 'h\w‘m'ma ennore o A
\?Y"’ﬂn&sif fant HG:H 1 the Q“\y;ﬂﬁ\@*
D\UQlw\ta( og_ ? h("\':l'/) # 4_(,,‘_")} :

E,,(h) =

|
N Z L3 new) 4 o]

Ta&\-inj R0 N~ (ﬁu’r-S&mT\( U’ur\,)

*lek N b a +€SJ(1'*\°A smpkﬁ dnoawn
frum  P@) .
- h s qoun hate thesis (Sww()




‘ —[l ar wakin,un {-«nﬁ& Lonldion .
L hU= £, ke K Conneedly

(housified
v Stnee A o P, g0 need o Um}:wk{

the ‘)m‘aalin’l‘a 3,1! e ore .

D o Considen. oo Mm’f 3paee X
censis’ﬁh] of demands A drawn
fom  a dickuvakion P (), and o~
*Modd funchion £ The ﬁw‘-Sam’Aq ennorny
of o bgforhesis we Y i

E W) = P h)# f0)]
Connechion bebween B L Ront

X
: . L
Eialh) = N 2 lih('a,.)ql o)

Nt




oA waknoun hwad Lonldion .

(b RV £ (), ke WS Conneddly
\ousilied -

v Stnee A o P, 4o need o Um})wl‘{
the ‘)m‘aaloih’ra B3 VT

Dod" © ConSider. o ﬁn\w\’f 8 ae X

censis’ﬁh] of demands A drawn

fom  a dickuvakion P (), and o~

*Muad fwnchion £ The GM-SMNQ enpsnu
of o byhothesis b e Y vy

E W) = PLh@#$0]

Connechion bebween B L Ront

e (W)-L S |
2 oW = N Z 1 h(y) HM”J

Nt




Epy (h) = P HOO 7 40 ]

= Pl 6w
n(h(\)# ;(1)} [ t
MR EEYOR Fon 3 (\ - Piheor s ’])
bumouih QUML‘

E(Z) = ) + @ U-b) =%

= E). M?hm# km}]

-5 As nvw  thae bwe in ?MnCGNQ
should acounk  the Same

S5 |1f ncgewe | hon e uncheous  how
e they tel oked .



