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#* DecrSion  tyvee Thduchon 1S o ComMmmonr —l—e,_c,hm'czue

N date mining  that 'S used -to 8ene~/ate a

predichive  ynode| Fom  a  dataseb

& "Thie 'techn.'czue involuves ‘Cons-huch'na A Avee - lilkke
§f"u-C4uve, wheve each intevmal node Teprvesents

Q& test .Of‘ an Attnbute ;' each bvanch

YepvesentsS e outcome of the +tesk , and'  each

leaf node wepvésents a predickion.

= -TRe 8oaﬁ DqC decision tree  induckHon r‘IS —to build

a  model thab can aCcuTaL-e[U predict —he

OCuttome of o 8iyeﬂ .event, lased on' Hhe Qcilués
of -the attrbultes  n —+the dotaser-

Topliosbuild, o deaician tree , the  algonthm Fivst
selects  the apibute thel best spliks. -the data
'0tD disHnck  clqesess

M- his 1s {ap,-ca[lzf dode_ usiha & measure of

.‘mPuw—(—a, such as en’cmp'd O the gini index,
which measuves o dea—fee of " disorder in “the

da—l—a ’

K TThe  algorthm then Yepeats s Process  Hfor

€ach bTQﬂCb of the tree, SfDlH’h‘ﬂa e data Aiﬂ"ID
Smalley Othd Smalley Subsets c;(nh‘{ all O"p the

data e Classified.
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10 data minin because 1B 18 eas “+o
undevstand Gﬂ§ ,'n[;eyPyek ; a,qd it can ” handf@

both nNumencal and C,akeaoﬁcoﬁ data:

ES Qdd\'b‘ef\a(”f], decision +rees can handle la*ﬁe
amoints of data, and -the

- b s e e e

can be Updatey
: C wth new data as it becemes avarlable-

g_)'\. Dec,vsfo() tyeées can be P'Yone ——L‘o O\/e‘f'ﬁ'{.‘hﬂ ’(-OI')QQ
complex and Joes
\‘ Not 8cnewal:ze eoell o new da-L—a

‘ tHhe model becomes —too

?F Data ScienbskS, often wse —I:ec,P;mCZues Such g<

prunin -+to smeh—fB) the -tree and :mFrbve b o
: -PeY‘fDﬁ’Y\ance- '
i

 Example =

QDQCI'S'OK) WP =
| 510N tree 5y Plafj +tenni.§—

lou Hook

R S
sif:‘j] S
é ,\l?“/ gﬁfm / iﬁr\l o
j e

and  jnduibve

‘eas:lj uﬂder.stz;od bj Lisith
noN — Q’LPQYES.

mode | “+hat can  be
exFeYES and
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2. pecision - trees can handle o ik of numevicd]

and cate oﬂ'caﬁ da%a; wohich  malces tHer)

suitable fox  vnany different ’iidPeS S i ke

2EDeciSTONy et s pam v Fandle lavge amounts of

data and Ccan=iibe; u}ydal“e_d with nNewo data
as it becomes quailable.

y. Can be used —“or  bolh class' B cation and
'reg(e_qsfon tasks-

Disadva nfaags -

P DecfSl'Of) trees | can ~become  —pso C,omFle’C and May

Not 8eneval:>.e Lell o, new data “This can lead

“+o Pnov pev—forma_nce -] o ki unSéen "da‘L‘a'

2) Decision trees can be | ,senS.-hve -to *Small

changes
N -the data ;and  a Small

chan e N *‘H’)é data
@n  wesult in.i q 3,8m$.cqn-‘clj d«FFevent— -—l:ree,

3) DeciSion  4veeS  can be Lol -tougavds
Attnbu tes coiHh - manj levels

well  on attn'butes  worth
levels.

Jland MaJ }rm{: Fef%rm

a Small Nnumbexy of

Bzaae,s rfan Cla ssifca hon(-

.Ba esran classificabon s

a  stabstcal method
used in  data mMining and chh.ne i
‘thot IS  based on Baaes -—Hseoverr) = ‘Pyedp‘cﬁfi‘s
~the waab”f‘"z] thoat & anven da*[_-a | ol

, o

loowhc;u_fo(r cless.

belonas +to A
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-Hé Bayesran classificabion coovke faa' cQIcutah'nS}

. the pwbability hat +he data sample be}o”’@&
I T A X pessible  class  and  -then assﬂ'a ning
| 't o the class torth the h;‘ahes(r Pmbabi l Ha. F

LS TThe Baae's —+heoverm Pmbabf[f'f’:/ 'S 81'\/@’" 'a\f;

Py ) BLI) X pPeey
P (x)

where :

PCC/x)- prebability  of  class < aiven data X
PCxle) — probability of  gaum x 8;@5 class <
PC,C> —~ pmbabn'hf'Fj of class c
Px) - probability of class x
SbePS in Baaes:an | clqss:ﬁ CahO:;)’
- Collecé- —branmna Oata. wotth = knbon 'Elass leabels
2. Calcu[al'a [DWOY [ombab.h«hes of . each chss

Frnd Iplcefthood Pmbab [r tes "7%Y @C%
g:ven “the  class: ; |

1¢p»

L ]

APPLﬂ the (class baaes ~theoverm <o CO?’Y)P(-lte—
POS‘EQMOY Pmbabvll'%i

5 Assfaﬂ the class _Lorth - -the - hahesb Postefn 2.

| Pmbab:la'fal —to —tHhe ne.d data- ‘ \ “
18'%3 o~ Baaes;an classwﬁmhonf . ' x

'ZL— is clasg:—/—’:ed it oo «tapes |

V) Nal\’e BPagyes Classif'ex

2) Baae_sf&ﬂ Belief  Netioorks



D Naive Bayes theorm =
f - - N
—-n:,e Ndi've Bayes classifier s a Siemple  and

Pouoef—&l‘ Pmbabxh&bc Aassifiey based on Bﬂ-tde‘s
—+thecvem), which assumes -~that all —Fecrtnwes N ~the
dota  ave indePendeﬂL‘ of each othey-

| Ezample -

woh ethey ’TEmPeva-h.we. Pfay ‘tennis

¢ 3

5 Sunnj Hob ~No

| Rax mild x Nes

| Qc‘van%oaegi’

"\)simple and fast

2) teovks well o (Gw ¢ datasets:

12 Handles' Py,

y
i
4

L) performs el

even t;oi—l—h -rﬂ;ssfnﬁ‘ \'/'a"lue;s-‘

Disadvon—toa_e;sy

1) Assumes  all Featuves aye u'ndependeaf'

2) S‘hruﬁales when —Fea-i-uves ave hahly cQwelaf:ed

APPI_QQ__QQS’

) Emadl Sparm  detechon
)_) Sen[:—;menb C?ﬂQ\:,._S‘I‘S

2) Medi cal d"Qﬁf‘QS"S

Q) Documen b Catea,eﬁza bon

Cen—hnuous Qnd Cal:egonCoﬁ data -



2 Baae_sion belief netioovks i~

iBaaeS-‘aﬁ belief netoovk 18 a Z?QF}“’CO} madle]

i

fUScd e avbificial ;ﬂi“el'«‘apr\(e and - Dat mr'ﬁ-'n(j
4o Ye,[)*c,mnlr and  ryeason abeu b Lir Eay Batr ,'.(.y |
us.ng Pmbab;l;'h'es-

A Bayesian Relief Netroov|c 'e a. diiectod!
aczjch‘c‘d anPh (oAg) coheve:

V) Nedes yepresent vyandem vawnables

= Edaes weP‘re‘SgnE Prebablistic d‘ZPef’den cies b‘ehoem
Vaxriables. -

§3) Fach node has a condibional P’Obal""“*ﬁf table
e Hhat  shews howo

‘ it def.ends on Its . Pmen&_
e Nnode -

| Steps =
[- __l_clenb'—Fy Vaﬁablesl -Hﬂa“b : Qffecl- —the - walem;
2- Dwaw a divecked ‘Qciacl"c . mh

\ 8 = Sho@:‘nj

dapqnd?r}C'es @Meng rvanables.

2 QSSs‘an Pmbabilf‘h'es o ecach nod‘e.-
Ly ’InPu E  evidence:

5. QOse BaaQ'\S‘ i —-i-hemem -1:0 U.Pda‘f:e F)mloa bi I:”-h‘es Qnd
'Fl‘f\ d +he “‘ [C-e[;}'yood o.F
Uses -

unlcnou:\r) vVa-~ra bles, ‘

D Medrcal d.‘qaﬂa&.s o it e ereid et |
9—) O\Dhe-{—he\( Pyed"(‘h.ofj

2) Fraud del'CCHon

t) deca'sion SUpper b Sy stenrn
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Adv:m%ﬁa?& of- Badesfan classificabon’-
')Simple and E’Q.,S:-{ -to imP\emen&

2) coovks cwell b l&wﬁe CIQ‘(‘QS@(‘S

D peforms  eoith cahzacm'caﬁ data

4) can handle missmj valueg
DiSadvan'bades of Baaesian ClassiBeabions -
l) Rssumes n'ndependence betioeen —teatuves.

2) can perform Poevly 18 4,is assumphion 1S
Viclated. '

’?u e &ISQd ’CIQSSI‘-ﬁ'CQ hon -

Rule - based clqssi—?icah'of\ 'S a method Cata

m:ni‘rja that . uses* LTF-'THEN yules - C[a&g,'%
data  jnt. differont Categores .

Each ~ule - desevibes velationship betseen Qitribate
Values  and 4 Class |abel.

Law)

i e T 'techn;czue 1n-  hich ‘CiQS\S‘“_.deCI‘S'{On\S:.dre
talen based on

[ A

| ‘vc:wio;_:s kﬁ——i—_hen --- €lee" vulés.

The £ —%hen Yulve Can be <'c,orilrte,'f) as I
) - Cond.’Hon THEN ._Conc_lusior) "

¥ “The TF POYL_~ cyF a xule s lcnodb_n as® tgpe "

Yale antecedent ov precendition .

’E_ (4 e . %
The ~then Povt 1S —the Yule conse?ueﬂﬂ"

*UIn qule antecedent, -the  condition consists of one

Or move attibute -tesks.
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E?Lo mPle o

- : d Inceme ch;ah
i age—aounﬁ an
—then
bu.rdfs._ computey ges

'n Rule— Based classification -

steps 'L

. (- Rute 8enemb‘on: Extvact yules ,Pmm‘ the

tHrain |‘ﬂﬁ da{’a set;:

l2- Rule PW“"”gi Remove annecessavy  or yedundant
yales o Simpﬁ-% the model- |
3. Rule ovrdering: Decide thé ovder in  cohich 7ales
Sheould  be aPPh'ed-

4G Ruale ma-!,clm‘nai Fox a ne@ data I'nstance ,’—ﬁ'nd a&

xules ceohase condiions ave satisfied:

5 Class Pxeclfch‘on‘. Assign —the class  label loased

°N  dhe madched yule -

Pmpevh'es of Rule-Based  classifcabion =
—_—— = e ) "

“Theve -ave -+tioo Sr':n;—ﬁ'éané’ ‘PYD.PeYHeS of ~ule=7
based  classification. ’n:ej:‘ ey T

) Rules may not be r‘ﬂui'ua”g e'xclu:sive’

2) Rules may. Nok be ' exhaustive l |

) Rules 'maj No t be mu—tualt'j exclusive '~ |

——

%Manﬁ diffevent 'Yulés ave 8eﬁev&ted ~for  —he

'_da{—aseb,(fo = s Po_S‘SibIé and» I':I:ely “tha t

mMany  of  dhem Satisfy -the same data wvecoxd-
TThis  Condibion males -the ~ules ok mutually




’% Sfr;ﬁe +the ~ules ave not muvtualkj exclusive | we
Cannot decide on classes —that Covév ciffevent
Paﬂ:s of -the 'dat‘a o  different aules. o Solva
s wa)em ¢ 0 have Aipo- m((/:

D “The -first ooaj usma an  ordeved Set of vules-
Bj Ovdevinj the ~ules , we  Sel Pw'on'q"\t/ ovde-rs-

Thus ,this ovdeved ~ule s called a  decision

lisk + So -the class ot —the }—n‘ﬁhesb |

2) The SeC‘o‘nd Solubien  can be qss.'an.‘n9 votesS —foy |
each class depend.‘nj on their coeights « So,in Hhis,
the Sel- of Yu leg

Yemai'ns Jon un ovdeved-

Rules Moy nok be exhausbve in notuve:-

It s nob a 8uamntee that the ~ule A;oa‘ll chvev

all -the data entnes . Anj of ~the Tales_‘ mnay leave
Seme  data entves: —Jprs case, on

RS occurance,
Tdles non-~ exhaustive: So ,we can
aSSian all " the datq enkres not Covered b:j @n
Yules 4o he defautl class. Thus Qsinj the defqult

Class  coill be gojve the - problem of ' fon - exhaust-ivﬁy.

Adva n—taae'_:sjf

2) Simple —+v implement
2 Can ‘Hc«ndle, bol{-h éateaor{caf and humeﬁcol data-

L) iYaﬂSpavenb Olecisoen makincj = Process,




DLSQd vao n-tag

—

‘> Can become Complex  rorth favae dataseks.
Q’) Rules hwafj Con+licl oY OV'G‘Y’OP'
B) ZenSiBve @ uds™ meilde i data-

Example -

'T’m»‘m‘nj Aata !

I Aqe :—L—n.cO‘me Bu&j Cempu L—eﬂ!
\/Lm 9 Hhgh ves
\/oun3 . [ow | -/\lo
middle-aged  High ~ 1YesSar

G) e”\em E‘Qd Jule -~

t-ﬁ Qae «doung Qnd )”00")@’14'18% ’TI-HEN '
Bu_j.-s ._Demiou‘:&r = Ves § . ‘

54 O\aei 2' nj and ,E‘T\Co_mec‘ locdo THEN)

Buys_ @rﬁpu tev - No

Hg 8@- middle ~ Q(c)q,cl s “Then ‘ n /

Buys__ OcmPuE-eY = Vyes

CIGSS"‘gcabor) bqse

\

qrees
BaCkPmpaacxh‘o/) 'S g me-lwhod used ,"f-_D +train

Neuval ﬂe-l—wo?ks wheve —thhe modal lemns ~From
1S rmistalkes.

[:— tooy ks b&f - mQQSU -nna hOl«D

(‘,QYDY)j —the oubpub 1s and ~then Othqu e weljhb'
f

]st-ep by Step v male better Predictide  pext Aime-




| [working of Badepmpagatioo:

| ,‘,,Pu B vectoxs

It is. baced 0N Hafdd

Neural netoovk 8enembe oubpult veckovs fron
on (,o")v'ch neuvaﬂ Nne tioork Opevotes
Ory 4 E ComPaY€$ 8Qneya &ed ou [—Pu E coith the des, e o

oukpu‘—’ and enevateS 44 ovror wepmé— 1 ~he
Yesult  dees nob mMatch -the

8? f.‘ des:ved O(_,IEPUL‘

lent descontel gud Gpdates
we»‘ahf& bj m'm'ﬂ'lma ~the &rrorx beh.aeen

p“fedn'clfd
and _actual Outpul: e

'Yain{mﬁ o-)C bQCkPYDPOaQHOf) C_'orxsiSf: o—[: -H«wee

' §+aae5

D Foycoavd Pmpqaohon Oﬁ ’nPUL‘ daba
2) Backoavd Pmpagohm 01‘3 Evror.

3) upclat—mj ooenahks o Yeduce He  ewort

St‘eps Ye! _Qaclz PYDPaﬁab oN .~

I Data Co[lechon and Prepcrrqlnof)v

* Collect |abeled -L-ramm9 deta -

-

Exi~ Ermail data labeled as Spamn or ot spam.

K Nofmaliz"e' oY _scale i +he, data —Hfor bettey

Pevformance-

258 Des'gﬂ —the neuval he{—wovl{"
* choose e

l QCL{E‘»(

input .lqer,h-'dden ldye'ns .V‘an‘d OutP"‘b




E‘:Lqmp\e - ‘ |

‘ -ﬁ-"TﬂPthSS ﬂumbeY O’]C (,,QOYC.JS , ’I.f'] kS/ SendQY "7‘?0
-} out—[au(: “1 oy O

3 :Tn.‘h‘aifze werghts

stavlt woith small vyandoem welgh{fé’ for a Yo
. connechions-

4+ Erp Fonpand Propagabion

* pass the

bj layex -

¥ [ach . neuyon Calculates

achvatbion —FuncBon -
 The., . finali

input  data ’H‘\Mﬁlﬁ “the  netoovk )ngy_
its oubpul us;'nj “an

lage ai\}es +the predicted class-
X Calculate Evror

Ouf-PuL- predn cEed ouE'Pth
6+ Backecavd Propa

% The evror
X EBach coeight

Qhoo

IS sent backwavd‘ ‘—H—m:

is ao!)usted basecl
Contrbuted -to ‘qu_ e‘mrr

#()Pdatacoeghhs | o1y e
{2 éc\ijuét— weiﬁ

uﬁh —bhe | netLDOYI:

-")OLO much :E‘

hts CLgfnj -the. [eavnirﬁ Yate CQ):
(,Q,,&o LOold + N X evrpy ')(nq]g_,t—

8 ereaJs— anh|

Coﬂvefjef)te ;
1 keep “refeah’ﬁ e forisa,d and  backioayd SteP\?{
f Un | the —total ey becomec veny Sal) ,,

S ——



Q) ovyks well coith

APPHCQHO”‘SC’.

|- Handworikten d"a"k' Yecognibon
o. M@d:‘cao du‘aﬁﬂosu's

a. Cvedit visk anaﬂj\gis

Lq--jmqje oY SPeecf'; CquSnﬁn‘ccxl-io_n
Advah{-aaesz,_

DCcm leayn Complet ; Non - lineay ;relo‘ﬁonships'

~[O~rae, datasets-

Qccuavya Ca .

DLsadvaon es!—

D’Pe?uhes anj ‘h’b;n;nj t‘t_eyah'of)\s
Q) Can 3&- Stuck ff) [oca.ﬁ minimMa-

'@INQQdS ‘pmper Selechq of pPerametexs.

%,L_Egﬁ‘ Véc box fnach.'nes:f-

Support . Vecto, 'Macj.h}'n'e‘ Csvim) rS a | &,(Pew:sed (ML
olgorthm used for classifieation
tasks. Tt tes -+  fnd e
as bape‘YPlc;me 'H;’af, . Seperates
+the data - ‘:_FL— e useful

and Yea-re'ss{oﬂ
“best bguﬂdoy Enccon
different clasces in
eohen you coant 550, 8

bf‘nocrj Classification lilce Spam NS Nok- Spasy o

e
Calb- vs doa- \

The maounN QQ <>7C Svm‘ 1S «{—0 ma;dmi?.e “tHhe
mQYa-‘r) behoeer) “the oo

classes . The [cngev
the mava

N the  better —bhe mode | Pev'ﬁ:wms

On new and unseen Clata-




e

! Machine= . B
;;kej Concept‘S of- SuPPOft— \Vector acrrl

I)Hujperplcme: A deciSion bcundcwy gsepgvah'na

a- +S
di#eveﬂ(': classes 1N —Fea,-{uve sPace aon |
'YtZPY&S(ZnEGd b:j -the qu abon LOYX b =0 Ve hneo_{_

classifcabon -
z)guppovl_’ Nectors! “The Cloasest data Poif)!:'s to He
h’HPe"PIO”e ;s cruciad Afor cle-éer?rn'nﬁ —+the hHP@*P)_QnQ

and rnavaff) N Svm-

B)Mavain.' The C)'LS{:-ane b@l:,_aee,‘) ~the_ ;,premplane
and -the SuPPQYL‘ Vec-tDY\S- SVM  aims ‘Do Wﬁx;rﬁx'ge‘

"E"’)LS - maya Ya) "ﬁ)‘r bé tter Clq_g‘sf-ﬁ‘ca HQ{) WY'FO‘; fYIQY]Ce,

“unchion ab maps data -to a higke,

~dl'm€n$)'onaﬁ SpPace enablin .
norn -— h'nearlj :Se/Pey‘leé "'\

5) Hard Mg

&9 leevne| - A

a SvyM 4o handle

m! A moi;'mum -mma.‘n I’)apejrplane ~that

e ; ' ' | |

PY-Feci—Lg 5’ef>evates the datn coi-Hh m,‘sclq_g_g{-ﬁ,‘cqﬁonsu

&) Soft MaGins Allows ssme  mnisclassiBeations 2y
fnhoduc:'na Slack vanables ,.b::iancn'r)
Maximiag bon ‘
when  data

ma e

and m;s cldSSt'—ﬁ'CQ_b'cn penalities :
1S nok pev—FetHj SeFovqble-_ |
»=F>C1 A Yegdlaﬁzﬁh'bn “texrm Vbal'an_cing mgwav‘r)
Maximia tion and misclassification penalties. A f
h.‘ﬁhev C value -fovces Shickes \Penal{y’ —fox
risclassificabions. |
&) Hv‘nje, Less: A loss —Funchon pe/nalizinj ‘M-‘quss"’o“ed%
Peints  or  mavgin ViolationS and /s combined
“Oith  vegularization is  SvM- '




I‘*‘A SuFPow(E vVector Machine s a SOPG*VI'Sed

,eaminj aﬂgoﬁ‘{'hm used mo.t‘nlj 'ﬁDY Clqssfﬁc.:&ioﬂ
and ﬁ'anG_S.Sioﬂ tasks in data minir\S Andl

machine {ecmnina~ Tt woovks bj 'ﬁ'nd:‘n? -‘Hhe
best bounda'ﬂj ‘+that 'SeP‘OVQEe\S data points of

iHfevent  classes.

XSVM  tnes 45 £nd a line , plane o haPeYPmne that:
D Maximizes -the movain- -the dn'slcadce 'behoeen the
neavest data Poin{'s of di-FFevenE ‘ '

2) “The

Classes.:
Neavest  data poinks —Hhat

help ' By -bhis

called Suppart  Vectoys.
Skeps used o sum o
I jnpu\: data: Stavt with - labeled —l-rc;{xn:nﬁ
dota (Featuves + class labels>

2+ Find 'hﬁP""P‘a”e’ “The aﬂach'%m Searches of a’

haP@" Plcme that Sepovates -the  classes caith e
widest  ma va ‘n- | "

2 jde.nH% Support  Vectors: “The data  poinks ‘closesk
-to +the hﬁPQﬁP]aﬂe ave. ]deﬂ\’\*'—ﬁ'ed;"”hese ave.- mMest
critical

io defining tne dedision bourdary. |
JAR Clq_gg;?ﬁj New data: LQhef) Q

QPPears. . Sup predicks™ iLe Clase  based on
tohich Side of -the hgperp“!a'né Lalls.

new data Pofnt_

5" Use Eewel +unchions? T8 the data is nok linearly
separable, SYM uses  kemel tricks 4o profet 1B indy

Cr ;‘1?8-‘«&‘( d\"mer)sioan Spqce heve. itjCcm 196




S‘epcrmbﬁd'
Adua,vlhaei‘;
v Lovles  oell For hah dimensional data-

')» E—Q’ubvé’ CO")CG —-lhcvc QS a cleav ma—ra\'n oﬁ

&PQ\“G Hon -

13- Memow\xj edhcient —usges onlj Scpport  Vectov.s.

Disadvanta es —

RA Perfermance dmps hen data
a C?\/G\‘apr)ina

'D_ hnu\nﬁa ‘e cbm bé/ hah

1S no"s:, oY .

$or lafaz, C’afcqsebs.
g ckousmﬁ the 'naht— kemel e ouctal  and
‘E Some bmes ar -ﬁ-ﬂcutﬁ’ "

Apph‘calw‘on.sc"-— . FEE | ,
| Dok s reladeiB by

'2, lmqae, . Yeco mhor)
EX Handwdting  detection
4 Bioinfematics

';5'- Senbiment 'qné.aas»'s
/ﬁ%a | leqmevS:’é

% La?,j learners aqye

8e,nevaﬁfzah'on | P?DCGSS, ankl (7

‘ v Cz ue nj 6Y
Prediction ;

. 'Teczuesb IS made.

| "'K‘ Tﬁeﬂ Stove  al -*‘['rm‘ningl- dota
: ™ make ,‘

‘H')al— dﬂl‘er -qu

and we £ dm:cHJ
Pfednch‘ons '—ﬁ)y LNeed IﬂStOLﬂCQS



%—_Tﬁe, acw{ s to exbrack usefu] patterns oy
knowoledge From 1a*ae detasets Lazy leawnexs
ave used 1n th's context @S  instance- ‘based
’P_avn.nj methods |, where -the 55%8”) Stoves e
dota and makes decisions cohen neec/ed,

instead of build;
advance-
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ﬁf-sewe barld  models k  -dimes, each +ime ’(—‘av.’na ouy
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Boot+stma pPring:-

‘5‘& BOo‘t’S‘b’aPp'na IS one of -the 't'ed’)m?ues Which ;o
used o make the estrmatbons Homn ~the da{-o; bfj
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g-:?% Pepea-bna this mul,hfle _,-."E“T’eSA hel}:zs to  obtain o

§ - Vector of  estimatec. .'

:ﬁi Boot—shrq,ping aan chPufe vamance . exPec Fed vdl@e Qe
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éa—"s"”a"”ﬁ points o dhe neavest

Cenboid and
iwemlm[ah‘na cenboids  based |,

O  cClustey membexs. <

must be predetermined rand 1t ovks  pest orth

Sphen'ca [ clustevs .

EM ¢ Expectation - Mdou”m‘uzabh‘on)hC‘luslcem‘n t An. advanced
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