2YT'KPIXH KAI ANAAY2ZH ME®OAQN
KATHI'OPIOIIOIHXHY 2E
[TOAYMETABAHTA 2YNOAA AEAOMENQN ME TH
XPHXH THX TAQ22AY PYTHON

Aimdowuotikn Epyooia
TOV

Muyoiomoviov Mapiov

26 ®ef 2020



Ileptypoappa Topovsiocne

2 KOTOC TNG £PYUCTLOC

I1e
Ile
Ile

oLy
oLy

oLy

DOPT
DAPT

DAY

aAyopiOumv
TPOTELVOLEVIC LEBOOOAOYING
GLVOAMV OEOOUEVMV Kol

OTTOTEAECLOTOL

2 VUTEPAC AT



2 KOTTOC TNC EPYUCLOG

* Kataokevrn) poviedwv mpoPieync facicueva oe
TEGOEPU, OLUPOPETIKA GUVOAN OEOOUEVOV LLIE
TNV YPNGCTN O1POP®V OAYOopilOU®V
KOTNYOPLOTOINGNC KOl TOALVOPOUNOTG.

e 2VYKPICT TOV TOPATOVE® LOVIEAMV TOSIVOUNGOTG,
LE U0 TPOTEWVOUEVT] LEDOOOAOYIO TTOV GLVOVALEL
Tov aAyopduo K-uéowv pe ta avriotoryo
LOVTEAD Kol UE por LEB0OO EMAOYNC
YOPOUKTNPLIOTIKOV.
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ALyop1Ouot Tov Ba ypnoipomonovv

. Nevpovikd oiktva (Multilayer Perceptron)

. Aevtpa amopaong (Decision Trees)

Aoyiotikn maivopounon (Logistic Regression)
['pappikn woivopounon (Linear Regression)

. AlyopiBuoc K-uéowv (K-Means)



['poppikn moaAtvopounon

o Amn I'papuikn moAtvopdunon

y=By+Bx+e

L, T0 onpueio toung g evbeiag pe tov dEova, £, 1 kiion g gvbeiog kot € pa Toyoio
uetafAnt Adbovg

e TIoAdamAn I'pappikn mtaltvopouncn
y=B+BX;+B,X,+ ...+ B X +E
> To Labn Bewpovue 6Tt £x0vv HEGO Opo 0 Kot SLaKOLLLOVET) 67 TOL Elval AyvmoT.

» EmmAéov, Oempovpe 0Tt Ta AAON dev oyetiCovton petad Tovg



AOYIGTIKT] TOAIVOPOUNON

* YPOUUIKO LOVTEAO Y10 TAEIVOUNOT) KOl OYL Y10t
TOATVOPOUN G

* uetaPAnTn ¥y cuvnlmg £l OVOOIKO YOPUKTIPO
(AauPaver ovo tiueg 0 M 1)
=Py +Bx;+B,X,+... 4B X, =) D(2)

1.0
(B e
cbz T
0.5 /
2 0




AEVTPO ATOPACNG

* Owooouel Eva 0EVTPO amd £vol GUVOAO

OE0OLEVOV YPNCILOTOIDVTOS TV £VVOL0 TOV
KEPOOLG TNC TANPOPOPLOLC.

ITo yvwotol adyopiuon:
» 1D3 (Quinlan J.R., 1986) ko1 C4.5 (Quinlan J. R., 2014)

AvticTtoryoc aAyop1Ouog mwov Oa ypnoipomoinoet:
» Aévtpa Tacvounong kon moivdopounonc (C.A.R.T)



AEVTPO ATOPACTNG

PAY_1<1.383
gini =0.343

| samples = 20975
L\ralue [16262, 4818]

T Fal
//) “\E
p
PAY_2=1.365 PAY_3=-0.278
gini =0.275 gini = 0.422
samples = 18802 5&I‘I’Ip|E 2173
value = [15705, 3097] value = [B57, 1516]
x.___

- ~—
i T
: PAY_5 £1.115 /EILL nI'|T1S 0.8 { PAY_ 351119
gini =0. 47;J | gini =0.5 T gini =0.412
samples 1593 | ssmplss 1r_¢ || SEITID|E 2051
wvalue = [14740, 2488 value = [BE5 | value _-D_ value = [595, 1 1
» — \ Y
"—0341 gini =0.129 ini = 0.443 [ gini=0.499 g '—0453 gin i=043 ) ini =10.439 gini =0.368
SEITIPlE 5086 sampla 12113 SE.ITIP|E 1129 ssmplEs 484 samplﬁ 74 SEITIP|E 48 SEITIP|E 1178 samples = 873
value [2e82, 111 value = [10757, 1 ] | walue =[745, BBJ | value = [220, .:4J =[47. ZU value =[15, 3-9] value [2&3, 795 | value =[212, B67]

C.A.R.T: Xpnon ociktn Gini 1 evipomia Y1, TO S0 ®PIoUO

» Evtpomia
Evtpomia eivor to p€tpo e tuyoottog e taAnpoeopias. Oco peyaiivtepn, 1060
OVGKOAOTEPO VA, EEAYOVLE GLUTEPAGLOTO, ATTO TNV TAT|POPOpPiaL.

» Acgiktng Gini
Gini(D)=1 — ¥™, Pi* pe P; n mBavétnra n mhetddo. D vo ovikel oty kAdon C;

Awaywpilovpe to dedouéva oG £TCL MOTE VO EANYIGTOTOLEITOL

Gll‘llA(D)_ 'G (D1)+—Glm(D2)



Nevpwviko AiKtvo

* AIKTLO OO KVELPOVEDH

* AToTEAEITAUL OO TPLOV EODV EMITEDL
(input layer, hidden layer , output layer)
*[nput layer: k00e kOUPOG avTioTOLYEL GE £Vl
YOPOUKTI|PLOTIKO TOV OEO0UEVDV

*Hidden layer: kd0e xouPoc etvon 10

otoOUIoUEVO AOPOIcLO TV GUVOEIEUEVOV

KouPov, emavénuévo katd pio otabepd (bias).

*H tiun) mov exmeumel ke KOUPOC TEPVAEL AMO  Feqtures

GLVAPTNGT EVEPYOTTOINGCNG (X)
weights

inputs
"ijl “III'

2/ activation

functon

Q| —o
-

".,: s o= H-.,-:_‘w—'-'__ﬂ___ activation
— transfer

function
. 1,

'Tu '—FIKIT H‘]' ]

\_ threshold

net input
net;




Nevpwviko AiKtvo

[Ho¢ pobaivel 10 01KTLO:;
* Xpnon backpropagation alyopiOuov yio 0100061 T0V AABOVC

e Otav o xataypaen £xel katnyopronombet AdOoc,
VTOAOYICETOL TO GOAALLAL.

* Avave®vovtol avaopoukd ta fépn oAV TV KOUPOV Tov
00N YNOOV GE AUT TNV OITOPACT.

, T @Errrur
W,= W, ()




Alyop1Bpoc K-ueowmv

* AVNKEL 6TOVG AAYOPIOLOVG UT ETOTTTELOUEVNG
pabnong

* AoympiCel To. OELYHOTOL GE OUAOEC
(cvumAgyuata) K icov otakoudvoemy

* £YEL GTOYO VO EMAEEEL TOL KEVIPOELOT TOV
EAUYIOTOTOIOVV EVOL KPITNPLO adPpBveELDS (TO
GUVOAO TMV TETPAYDVOV LETAUED TOV OUAOMV)

n

2 il =l

i=0



[Ipotevouevn Meboooroyia

Xpnon Tpiev aAyoploumyv:

» Emihoyn yopoKTnpioTikoy
» AlhyopBuog K-pécmv
» Evoag adyopOudc tacivopnonc (Aoyiotikn moivopounon)

2 1o1yelo uefoooAoYiag

*  Emloyn mtAn0ovuc cucstdomv pe BAon Tig TIUES TOL YOPUKTINPIGTIKOV GTOYOG
*  Avalnmon N kaAdTep®V YopaKINPIGTIKOV HE TNV Ypnon nebdoov ANOVA
*  YAOmoinom «ITp®OIULOV GTOLOTHLATOO)



[Ipotevouevn Meboooroyia
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2 0VOA0 ocoouevav Auto MPG

Data Set Characteristics: || Multivaniate Number of Instances: | 398 | Area: MAA
Attribute Characteristics: || Categorical, Real | Number of Attributes: | 8 Date Donated 1993-07-07
Associated Tasks: Regression Missing Values? Yes || Number of Web Hits: || 517160

To cOvoro dedouévav Auto MPG agopd tnv awtovouic Kovcipov yo
avTokivnta wov Kivovvtotl evtog mTOANC. [lepiéyel 398 eyypapéc oynudtwv.

»> XapokTnpotikd: mpg, displacement, horsepower, weight, acceleration,
origin, model year, car name

> 1edia yopic Tuéc:

6 media 6TO horsepower = GUUTANPWOGCT LUE LEGO OPO
8 media, 610 mpg =2 APoipeST

10 20 30 40 50
mpg



displacement

horsepower

acceleration

weight

norsepower

displacement

mpg

mpg

ZUVOKO 6860 usvoov Auto MPG

.
200 400

displacemen t

disy

placement

ho

.
100 200
horsepower

rsepower

2000

weight

.e
4000
weight

acceleration

1.0

.lI“lII._
10 20

acceleration

* YynAn YpOouUUKT) GUGYETION UETACY weight,
displacement, horsepower ue mpg

* YynAn YpOouUIKT) GLOYETION weight,
displacement, horsepower NeTOED TOVG

MeTooynuatic o 0E00UEV®V

* Apaipeon displacement, horsepower

* Kmdwomoinon o€ 0 ko 1 yapoktnplotikon
origin
* Kavovikonoineon o€ pnEco 0po 0, tum.

arokion 1

* YToGUVOAO EKTOIOELGNG — VITOGVVOLO
dokiunc 70% - 30%



2 0VOA0 ocoouevav Auto MPG

AmoteAEouoTo
* YmooOvoro ookiunc — 10 Fold CV
Models MAE | MSE | RMSE | CV MAE | CV MSE | CVY RMSE |
Linear Regression | 2.533 | 11.211 | 3.348 2. 748 12.804 3578 |
Decision Tree | 2.407 | 12.784 | 3576 | 2733 | 14.801 3.847
Neural Network | 1.924 | 6.794 | 2.607 | 2.451 11.271 3.357

*  Avdivomn g OLKVUOVGTG

Models ' Linear Regression | Decision Tree | Neural Network
Linear Regression | - - 0.017 0.706
| Decision Tree | 0.017 [ % (.648
Neural Network 0,706 0.648% 7




> VVOAO 8560 uﬂéva)v Car Evaluation

count

0

Data Set Characteristics:

Multivariate

1728 |

Number of Instances: Area: MIA
Attribute Characteristics: | Categorical Number of Attributes: | 6 Date Donated | 1997-06-01
Associated Tasks: | Classification || Missing Values? | Mo

NMumber of Web Hits: | 1126310

To povtélo avtd KaTaTAcoEL ToL avToKivTa o€ 4 Katnyopiec, e Paon €6t
TOL0TIKA, YapoakTnplotikd Tovc. [lepieyel 1728 eyypapéc.

» XopoKTnpotikd: buying, maint, doors, persons, lug boot, safety,

class val

buying

400 400
300 300
1= €
= =
8 200 8 200
100 100
0

maint

vhigh high med low vhigh high med low

persons lug_boot

2 4

more small

500

400

S 300
8

200

100

0

med

big

doors

1200

1000

800

count

600

400

unacc

Class distribution

acc

I
vgood good

class_val

70% (1210) unacc, 22,2% (384) acc,
3,99% (69) good, 3,76% (65) vgood



2 0voA0 ocoouevav Car Evaluation

MeTooynUaTioloc 0£O0ULEVOV

*  Kmodwomoinon 6Awv tov yopoaktnplotikov tpofieync oe 0 ko 1.

e Néo mAn0oc yapaxinpiotikov: 21

*  Kmodwomoinon yapaktnplotikod otodyoc Ke Tic Tiéc and 0 €mg 3, yio kdbe
Lo oo TIC TECGEPLC KATNYOPLEC

*  YmooOvoro ekmaidevong — vtocVVoAo dokiung 70% - 30%

Performance of 5.M.O.TE per number (k) of Neighbors
for Logistic Regression

0820
Mn 160ppomtnUEVEC KAAGELC

0815
*Xpnon SMOTE yw 11¢ 3 xatnyopieg pe 11g
MYOTEPEC EYYPAPES

0810
0805
0800 *Xpnon Aoy1oTIKNg TaAvdpOUnong Kotd tnv
dlepebivnon

07as

* KaAvtepa amoterécpata yio K=6

0.0 25 50 1.5 1000 12.5 15.0 175 200



2 0voAo ocoouEvev Car Evaluation

AmoteAEouoTo

Scores of classification with K-means and N features

095 = —s— Scores

o Best score
0.90 for N=18 features

0.85
0.80
0.75
0.70
0.65

0.60

0.55
0.0 25 5.0 75 100 125 150

*Xpnon g petpwknc AUC yia
aELOAOYNOT TOV LOVTEAWDV

—
™~

r1) | TR e peanane e T e I e

20.0

*AVENoT OAOV TOV UETPIKOV YL OAQL TOL

«oVVOETAY LOVTELD GTO VTTOGVVOAO

OOKIUNG

* NN yepotepn anoddoon oto 10 fold CV

ue K-means

Models Accuracy | Precision | Recall | F, AUC
Logistic Regression 0.792 0.381 0455 | 0.397 | 0.949
Logistic Regression

0.93] 0.802 0.916 | 0.849 [ 0.990

+ Kmeans

Decision Tree 0.715 0.530 | 0.679 | 0.528 | 0.924
Decision Tree + Kmeans 0.805 0.615 0803 | 0671 | 0.936
Meural Network ().R0R 0.790 0.803 | 0796 | 0.983
Neural Network
N ] 0.960 0.879 | 0.934 | 0.904 | 0.996
means
CvV Ccv Cv CyY | CV
Models
Accuracy | Precision | Recall F, AUC
Logistic Regression 0.833 0.684 0.680 | 0L653 | n.o74
Logistic Regression
‘ 0.844 0.771 | 0.740 | 0.714 | 0.977
+ Kmeans
Decision Tree 0.760 0.434 0.475 | 0.426 | 0.861
Decision Tree
0.790 (.564 (.55% 0.524 | 0.921

+ Kmeans
Neural Network 0.894 0.877 | 0.882 | 0.861 | 0.977
Neural Network

_ 0.873 0816 0.834 | 0.797 | 0.966

+ Kmeans




20voA0 ogoouEvev Bank Marketing

Data Set Characteristics: Multivariate Number of Instances: || 45211 || Area: Business
Attribute Characteristics: Heal Mumber of Atiributes: || 17 Date Donated 2012-0214
Associated Tasks: Classification || Missing Values? MNIA Number of Web Hits: | 1116654

[TeprlapPavel Tparyatikd 0£00UEVA TOV GLAAEYONKOY OO TOPTOYOALKT
tpdmela, and To Mdo tov 2008 £€wg tov Noéuppro tov 2010, pe suvorucd 41188
TNAEQOVIKES ETAPEC.

» XapoKTnplotikd: age, job, marital, education, default, housing, loan, contact,
month, day of week, duration, campaign, pdays, previous, poutcome,
emp.var.rate, cons.price.idx, cons.conf.idx, euribor3m, nr.employed, y

Distribution of classes for target feature.

22000

20000

Yes: 4640 (11,26%) } 3858 (12,65%)
No: 36548 (88,74%) 26620 (87,34%)

25000
£ 20000

g
15000

12 Sumhogyypopéc mmmm) opOipEST
Tiéc unknown mm—) (QOIPEDT)

(job, marital, education, default, housing, loan)

0000

H000

1]



0.8620

0.8615

0.8610

0.8605

0.8600

0.8595

0.6580

0.8585

20voA0 ocoopEvev Bank Marketing

MeTooynUaTIoULOC O0EO0UEVDV

* Aq@aipeon yopakTnploTikov nr.employed AOy® DYNANC GLGYETIONG LE TO
emp.var.rate

* Kwodwomoinon pe 0 kot 1 yio o Kot yopikd yopoKTnploTikd

e 2uvoMKd TpokOITOVY 81 YopaKINPIoTIKA

*  Koavovikonoinomn o€ néco 0po 0 kot 6€ Lovaolaio TUTIKY ATOKAMo

*  YmooOvoro ekmaidevong — vtocVLVoAo dokiung 70% - 30%

Performance of S.M.O.TE per number (k) of Neighbors

for Logistic Regression Mn LGOPPOTN ué\/gc K}LdGSlC

* Xpnon SMOTE yia tnv kAdomn yes

* Xpnomn AOYIGTIKNG TAAVOPOUNGTC KATA
TNV OlEPELVNON

* KahOtepa anotedécuata yio K=6

—&— Scores

___ Bestscore
for k=6

L e e T T e ——

2 4



20voA0 ocoouevav Bank Marketing

AmoterEouoTO

Scores of Logistic Regression with K-means and N features
0.9050 |

|
I
0.9025 :
1
1
0.9000 |
I
I
|
0.8975 |
|
|
|
0.8950 i
1
I
I
0.8925 |
1
1
0.8900 :
1
|
|
peere : —&— Scores
1 _ ., Bestscore
0.8850 : for N=14 features
0 s B 15 2 2

*Xpnon ¢ petpikng AUC yio a&loldynon
TOV LOVTEA®V

* Avénon AUC katd to 10-fold CV pe v
ypnomn Tov aryopifuov K-uécwv

* Avaltnon KaADTEP®Y VIEP-TLAPAUETPDV
v1o AEVTPO amOPACT S KOl EVOEYOUEVMS Y10l
Nevpoviko Aiktvo

Muodels Accuracy | Precision | Recall Fy AUC
Logistic Regression 0.862 0.464 0.885 | 0.609 | 0.937
Logistic Regression

0.855 0.450 0.854 | 0.589 | 0.931
+ kmeans
Decision Tree 0.837 0411 | 0.805 | 0.544 | 0.889
Decision Tree
0,840 0,419 0,827 | 0.556 | 0,881
+ Kmeans
MNeural Network 0.RL7 0.527 0.718 | n.eog | 0L928
Meural Metwork [ .
0.846 0434 | 0.899 | 0.58¢6 | 0.936
+ Kmeans
Models Cv CVv Cv Ccv Cv
Accuracy | Precision | Recall | F, | AUC
Logistic Regression | g2 0.636 0.303 | 0.327 | 0.862
Logistic Regression
_ 0.849 0.663 0.341 | 0.362 | 0.913
+ Kmeans
Decision Tree 0.775 0.225 0.295 | 0.190 | 0.630
Decision Tree
! 0.781 0.359 0.340 | 0.258 | 0.658
+ Kmeans
Neural Network 0.764 0.365 | 0.252 | 0.203 | 0.823
MNeural Network
().7THE (0.363 0260 | 0209 | 0.849

+ Kmeans




20voAo ogoopEvev Bank Marketing

AmoteAEouoTo

* Xopic tic unknown tipéc

* Mg 11c unknown Tiég

Models CV CV CV | CV | CV
| Accuracy | Precision | Recall | F, ALUC
Logistic Regression | 0822 ' 0636 0.303 ' 0.327 | 0.862 |
Logistic Regression | '
0.849 663 0.341 0362 | 0913
+ Kmeans
Decision Tree 0.775 0.225 0.295 | 0.190 | 0.630 |
Decision Tree
! 0.781 0.359 0340 | 0.258 | 0658
+ Kmeans
Neural Network | ¢ 764 0.365 0252 | 0.203 | 0.823
Meural Network '
(3. THHE (363 (. 2600 0209 | . 5449
+ Kmeans
Models . . ‘. . r . \
CV Accuracy | CV Precision | CVRecall | CVF, | CVAUC
Logistic Regression 0.838 0.604 0.305 | 0.316 | 0.860
Logistic Regression
/ )

o 0.869 0.658 0.343 0.365 0.925
Decision Tree 0.771 0.317 0271 | 0.225 | 0.643
Decision Tree

/ o) /

DT 0.748 0.393 0.317 0.281 0.614

Neural Network 0.770 0.244 0.199 | 0.129 | 0.797
Neural Network
- 0.813 0.339 0.253 0.205 0.873
+ Kmeans




2 0VOAO OEOOUEVDV
Detault of credit card clients

Data Set Characteristics: || Multivariate Number of Instances: | 30000 | Area: Business
Attribute Characteristics: Integer, Real || Number of Attributes: || 24 Date Donated 2016-01-26
Associated Tasks: Classification || Missing Values? MNIA Number of Web Hits: | 439264

[Tepiéyet oedouéva meAatwv Taifavélikmv Tpamel®v, o1 0moiol Elyov 6TV KAToyY] TOVG
KoL YpNoponoovcay mototikes kKaptec. [lepiEyer 30000 eyypapeg

» XopoktploTika: limit bal, sex, education, marriage, age, pay 1, pay 2, pay 3,
pay 4, pay 5, pay 6, bill amtl, bill amt2, bill amt3, bill amt4, bill amt5, bill amt6,
pay _amtl, pay amt2, pay amt3, pay amt4, pay amt5, pay amt6, dpnm

Value distribution for "dpnm”

Default: 6636 (22,1%)
Non Default: 23364 (77,9%)

20000

15000

count

10000
221%

5000

0 1
dpnm



2 0VOAO 0EOOUEVOV
Default of credit card clients

Corralation Matnx

LIMIT_BiaL . 0 U.1l mmm 028 028 028 029 03 028 020 048 021 020 022 022 EeRES

mIIIIHEHHEEIIIIIIIIIIIIII
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o [l EHE@E!IEHI.IIIIIII
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MeTaoynuaTicLoc OE00UEVOV

* Apaipeon BILL AMT?2 ¢wc BILL AMT6
AOY® VYNNG cuoyétiong pe 1o BILL AMTI

*MovadiKeg TIHEG:
MARRIAGE: 43, EDUCATION: 6>4

* Kmdwonoinon o€ 0 xou 1 taov EDUCATION,
MARRIAGE, SEX, PAY 1, PAY 2, PAY 3,
PAY 4, PAY 5, PAY 6

* To mAn00¢ TV yopaknploTik®v avENONKe
ota 82

* Kavovikomoinon ce pundevikd péco 6po Ko
Lovad1oia TUTIKT] ATOKALCT).

* YT0G0OVOLAO €KTTOIOEVLGTG — VITOGVVOAO
dokiung 70% - 30%



2 0VOAO 0EOOUEVOV
Default of credit card clients

AmoteAéouaTo

Scores for classification with K-means
1]

—e— |Scores
0.814

____ Bestscore i

for K=15 E

0.812 E
i

i

0.810 !
i

i

0.808 i
|

i

0.806 i
i

i

0.804 |

0.0 25 50 15 100 125 150 175 200

* Yroouvoro dokiung — 10 fold CV modv
KOVTIVQL OTOTEAEGLOTOL GTNV ELGTOYI

* O alyopiBuog K-péowv Bondnce
onuavtikd katd to 10 fold CV

* Oy peydreg Stapopéc ota
OMOTELECLOTO TOV LOVTEA®V

Models Accuracy | Precision | Recall | F, | AUC

Logistic Regression 0.817 0.676 | 0353 | 0463 | 0.77

Logistic Regression + Kmeans N85 0.672 0341 | 0.452 | 0.77

Decision Tree 0814 0.669 0337 | 0448 | 0.74
Decision Tree + Kmeans N85 0.674 0.340 L 0452 | 0.72

Neural Network 0.814 0.650 | 0371 | 0472 | 0.77

* Neural Network + Kmeans 0817 0.668 . 0.371 I 0.477 . 0.76

Models CV Accuracy | CV Precision | CV Recall | CV F, | CV AUC
Logistic Regression 0.779 0 0 0 0.639
Logistic Regressiontkmeans 0818 0.674 0.345 0.456 0.757
Decision Tree 0.818 0.681 0.334 | 0.447 | 0.748
Decision Tree + Kmeans 0.820 0.679 0.354 0.464 | 0723
Neural Network 0.761 0.546 0.204 0.226 | 0.657
Neural Network + Kmeans 0.819 0.674 0.355 0.464 0.763




2 VUTEPAUC LOTA

Data sets
Models Default of credit | Average
Car Evaluation | Bank Marketing
card clhients
Logistic Regression 0.833 0.822 0.779 0811
Logistic Regression
0.844 0.849 0818 0.837
+ Kimeans
Decision tree 0.760 0.775 0818 0.784
Decision tree
0.790 0.781 0.820 0.797
+ Kmeans
Neural Network 0.894 0.764 0.761 0.806
MNeural Network
0.873 0,788 0.819 0.826

+ kameans

[TAeovektnuoTo,

* ['evikd KoAOTEPO OTTOTEAEGLATOL
O€ GYECT UE T QTTAQ LOVTEAQ,

* Agv amoutel 10woitepeg pvbuicels
KOTO TNV XpNon g

* ATo@uy" mpoemAoyn¢ tAn0ovg
GLGTAOWV, LOVO EMAOYN
YOPOKTNPIGTIKAOV

* Etval apxeta ypriyopn

Meilovektnuoto

* O K-means d¢v gival mévtao o mo
KOTAAANAOC 0AYOP1O0G Yo KAOE
GUVOAO OEQOUEVMV.

* ECaptdarar oe peyaro Baduod and
TOL YOPOKTNPLOTIKA TTOL O
EMAEYTOVV

* Alepevvnon av Yo KAmwoto dALo
aplOUd KEVIPOEIDMV TETLYAIVETAL
KOAOTEPO OMOTELEG LD,
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