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Elcaywyn

H pnxaviki padnon (Machine Learning) €ival pia JeAETN aAyopiOpwy
UTTOAOYIOTWYV N oTToia BEATILOVETAI JEOQ ATTO TNV XPNon OEO0ONEVWV.

O1 olKoyéveleg aAyopiBuwy civail:

- Katnyopiotroinon (Classification)

- 2uoTtadoTtroinong (Clustering)

2KOTTOG TNG EPYACIiag €ival va CUYKPIVEI TOUG PACIKOTEPOUG AAYOPIOUOUC
KOTNYOPIOTTOIiNONG 0€ OUVOAQ OEOONEVWY DIAPOPWY TTOAUTTAOKOTNTOG

XPNOIMOTTOIWVTAG OKPIBEIEG HEOO ATTO TA DIAPOPA HOVTEAQ.
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Katnyoptomoinon (Classification)

O1 TTapakdaTw aAyopiBuol xpnoIgoTToINenkav yia TNV KAaTnyoploTroinon Twv 0ed0UEVWV:
1. K-nearest Neighbors
2. Naive Bayes
3. Logistic regression

4. Decision Tree (CART)

—_— ~



K-Nearest Neighbors

O aAyopiBuocg K-NN eivai:
Mia un TTapapeTpIkh (non-parametric) nEBodog
TTOU XPNOIMYOTIOIEITAI VIO TNV TACIVOUNON
ATTO TOUC TTI0 dNMUOYIAEIC aAyopiBuouc Tagivounong
[KavOg va avTIETWTTIOE! TTPOBAAMATA TTOU £XOUV

AYVWOTEG KAl UN KAVOVIKEG KATAVOUEG.

(Q0oTO00, 0 OUYKEKPIMEVOS OAYOPIOUOG XpelaleTal
TTAVTA €Eva JEYAAO OUVOAO dEDOPEVWY YIA VA
aATTodWOEl TO PEYIOTO duvaTo.
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Naive Bayes

To Naive Bayes etvat éva poviélo mhavotnrog vd Opovg Tov YPNCLOTOLEL TO
Bayes Osompnua yio va vtodoyicel tnv mbavotnta yio kae eTIKETA KATYopiog
C.

21V ovcia BEAovue v vToAoYiGovE TNV TOAVOTITO TNC TVYOLAC TPAGIVIC
KOVKIO0C VO VITKEL BTNV TTPMTT 1 GTNV 0£VTEPT KAAGT KATNYyopiog.




Logistic Regression

2TNV OTATIOTIKNA, TO logistic JOVTEAO XPNOIUOTTOIEITAI VI TNV
MOVTEAOTTOINON MiAG CUYKEKPIMEVNG KAAONG ) EVOG yeyovoTog (TTX True n
False).

Aivel mBavoTnTa petagu Tou 0 kai 1.

To logistic regression gival E€va oTATIOTIKO HOVTEAO TTOU paAg divel dia
TETOIO TTIOAVOTNTA TTAIPVOVTAC £va WOVTEAO KAl XPNOIUOTTOIWVTAG i
AOVYIOTIKA ) ouvapTNON, MOVTEAOTTOIEI pia SuadIK METABANTH.

_ P _
|—logbm—ﬁo+ﬁ1*x1+ﬁz*xz

e | &lvou to log-odds

e b &lvar ) Baon tov AoydaptOpov

/// e [; elvon o1 TOPAUETPOL TOV LOVTELOV



Decision Tree (CART)

H expdbnon 0évipov amo@acemv ypnCILOTOLEITOL TOGO GTNV GTATICTIKT] OGO KOl GTNV
€EOPLEN dEOOUEVOV KOBMC KoL GTNV Uy ovIKY udbnon.

Bonbfdel va ta&tvopuncovpie ta de00UEVOL LLOG

Ta pétpa mo10TNTOG TOL YPNGILOTOLOVVTAL Elval GuVNOWS Ta LETPaL ENLIrOPY 1| 0 OeiKTNG
Gini

Awoyopilel ta dedopévo otn dvvortdtnto tov ehayiotonolel to G (N, {j, ty}) ko
cvveyiCel v id10 Stadtkacio avTioTor o Y10 Qe KoL Qrignt £OGC OTOV OEV VILAPXOVV
GAAO KPITHPLOL OO OPIGLOV TMV dEOOUEVDV




Yvotadornoinon (Clustering)

H cvctadomoinon fonddel 6to va yoplotov T 000UEVA LETOED TOVG GE
KAAGELS, £YOVTOGS KATOLEG OLOLOTNTES KOl KAVOVTAG T va Eeympilovv amd Ta
VTOAOUTOL GOVOAQL.

Mia n€60d0g GLGTAOOTOINGNG EIVOL KOAT] OV 01 GUGTAOEC TTOL TOPAYEL ETVOL
KOATC TO10TNTOC.
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OpoldéTnTa yéoa oTnv ouoTAada 2NMAVTIKA PIKPA opoIdTnTa
avApEoa OTIC CUCTADES



K-Means Model

O K-Means aAyopiBuog TpooTTabei Kal OTOXEUE! VA
Xwpioel Eéva oUvoAo n TTapaTNPEACEWY (X1, X5, ... X,) O€
k ouvoAa S ={S;, S,, ..., Si} O1TOU TO K <= n £T01 WOTE VA
eAQXIOTOTTOINBEI TO ABPOIOUA TWV TETPAYWVWYV EVTOC TIC
ouoTAdaC.

Ta apxIKQ KEVTPA ETTIAEyovTal TUXAIA.

H eyyvtnta tov onueiov vroloyileton pe Pdon kdmoio
amOoTAGT TOL £E0PTATOL OO TO £100C TV GMUELMV.




Data Sets

INTERNET FIREWALL DATA CAR EVALUATION DATA

1 « SET 3. SET

TEACHING ASSISTANT ELECTRICAL GRID STABILITY
2 « EVALUATION DATA SET 4. SIMULATED DATA SET
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Internet Firewall Data Set

ATToTeAEITAI OTTO 65.532 £YYPAPES Ol OTTOIES TTEPIYPAPOUV TNV Kivnon avapeoa o€ Eva OiKTUO
ETTIKOIVWVIaG evOog MNMaveTtmioTnuiou.

Xwpidovtal o€ 12 XapakTNPIOTIKA.
H eCaptnuévn HETABANTA ETITPETTEI 1] ATTAYOPEUEI TNV Kivnon OEdONEVWY OTO DIKTUO.

Xpnaolyotroinénke o aAyopiBuog Support Vector kal TTpoékuyayv Ta TTAPOKATW ATTOTEAEOUATA .

AAy6p18u0G F1 Score Precision Recall
SVM Linear 75,4 67,5 85,3
SVM Linear 53,6 61,8 47,4
SVM RBF 76,4 63,0 97,1

SVM Sigmoid 74,8 60,3 98,5



Teaching Assistant Evaluation Data Set

ATtroteAcital atrd 151 eyypa@Eg ol oTToieg agloAoyouv OIOAKTIKEC ATTOOOCEIC O€ 5 £€Aunva VOGS
MavemmoTnuiou.

Xwpidovtal o€ 6 XapaKTNPIOTIKA.
H eCaptnuévn peTaBAnTr d€ixvel TO XapakTnpIoTIKO KABE TAENG.
XpnoiyoTtroiionkav 33 aAyoépiBuol Kal N ouykplion £yIve JE Eva JEoo Opo Tou Error rate.

Error rates

EAdxioTo 6pio 0,33

MéyioTo 6pio 0,66




Car Evaluation Data Set

ATtroTeAcital atrd 1.728 eyypa@EC o1 OTTOIEC E PAON 6 XAPAKTNPIOTIKA afloOAoyoUv £va QUTOKIVNTO.
H eCaptnuévn petaBAnTr deixvel TNV KAGOTN TOU QUTOKIVATOU.

Xpnoiyotroindnke o aAyopiBuog Naive-Bayes Kal TTpoékuyayv Ta TTAPOKATW ATTOTEAEOUATA .

Accuracy

Dataset/Algorithm Naive-Bayes BN Augmented TREE General BNs
Augmented

Car Evaluation 86,58 94,04 94,10 86,11




Electrical Grid Stability Simulated Data Set

AtroteAeital ammd 10.000 eyypa@Eg o1 OTToieG TTEPIYPAPOUV TNV 0TABEPATNTA TNG NAEKTPIKAG
EVEPYEIQG.

XwpifovTal o€ 12 XapoKTNPIOTIKA.
H eCaptnuévn peTaBANTr deixvel TNV OTABEPOTNTA TOU CUCTANATOG.

O aAy6piBpocg tTou xpnoipotroindnke gival o CART Kal n akpiela TTou UTTPEE oTa TTEIpAPATa
nrav 80%.



AmoteAéopaTa EPEUVOG

210 TTpoUTTapyovta arroteAéopata Tou Internet Firewall Dataset TTpooTéBnkav Ta €ENG:

AAy6p18u0G F1 Score Precision Accuracy
K-Nearest 75,0 99,7 99,67 -
Naive Bayes 75,2 75,1 99,1 :L: I I I I I I I
Logistic 73,8 98,6 98,5 ’ 2 > & & : © 4
Regresion ) ' :
Decision Tree 88,4 93,5 99,7 |

M F1 Score Precision

O Mo amodoTIKOS fTav o decision tree aAyopiBuog 61Tou To F1 Score CuyKpITIKA JE
TOUG UTTOAOITTOUG €ixe ApKETH dlagopd TnG TagNGS Tou 13%.

2NMAvTIKOG POAOC 2> MeydAo deiyua dedOUEVWIV.



ATIOTEAEOOTOL EPEVVOLC

2Ta TTPpoUTTapXovTa atroteAéopata Tou Teaching Assistant Evaluation Data Set

TTPOOTEONKAV TA EENC:

>UVOAIKG aTToTEAéTATA | | >UVOAIKG atToteAéopata pe K-Means |
AAyOpIBuog Min Error Max Error AAyOpIBuog Min Error Max Error ACCURACY
K-NN 0,33 0,75 K-NN 0,33 0,83
Naive 0,25 0,75 Naive 0,16 0,66
Bayes Bayes
Logistic 0,33 0,66 Logistic 0,25 0,75
Regression Regression
CART 0,25 0,66 CART 0,25 0,66

TO MIKPOTEPO TTOCOOTO error rate otnv JIKIA HOG EPEUVA TO TTETUXAIVEI O
naive bayes aAyopiOuog.



ATIOTEAEOOTOL EPEVVAC

2Ta TTpoUTTApXovTa attoTeAéopaTta Tou Car Evaluation Data Set mpooTéOnkav Ta £¢AG:

Accuracy
Accuracy
FIU
ANGpIBOC  K-NN  Naive-  Logistic CART :
EEVES Regression 3
) A Y& & &
Data Set 90,73 80,30 90,80 96,45 N N

O CART aAy6piBuog €ixe TNV KaAUTEPN akpipela.



% ATIOTEAEOOTOL EPEVVAC

210 TTpouTTapxovta atroteAéopata Tou Electrical Grid Stability Data Set TrpooTéBnkav Ta €¢AG:

Accuracy Accuracy

cartins

Dataset/Al K-NN INETYES Logistic CART

gorithm Bayes Regressio cart  I——
n
Electrical 82,15 97,92 89,14 99,98
Grid
Stability

YWnA£C akpifeleg pe OAoug Toug aAyopiBuouc.

KaAutepog ¢ava o CART aAyopiBuoc.



2UUTIEPACLOTO

BeATiwon atmOTEAECUATWY CUYKPITIKA PE TIG AVTIOTOIXEG TTPONYOUMEVEG
€PEUVEG.

Ev av1iBéoel pye Toug uttoAoittoug aAyopiBuoug otov Teaching Assistant
Evaluation Data Set n BeAtiwon ATav eAdxiotn = Mikpo deiyua
OEQONEVWIV.

CART aAyo6piBuog KaAuTepn eKTTaIOEUO OEQONEVWIV.

XwpPog BeATIWONG TWV ATTOTEAECUATWV.

Agv utTapxel odnyia yia TO TToI0G aAyopIBuog aTrodidel KaAUTEPQ OTA

OedouEVA TTOU €XEI KATTOI0G = AOKIMEG TTAVW OTa OedoPEvVa KAl oUYKPIoN
QUTWV.

%




Without Machine Learning

* VERY SPECIFIC
INSTRUCTIONS

“Computers are able to see, hear and
learn. Welcome to the future.”

With Machine Learning

~Dave Waters




