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(6mwg vVLdpyYoLV GTO TPMOTOTLTO 1 UETOPPUCUEVES) gite pe mapdepact, Exovv dnAwOel
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avaeopd meplhapupdvetor oto  TUAUA TOV  PBIPAOYPOOIKOV avoQOop®V  UE  TANPM
wePLypa®n. AvVoAapPave TANPOC, OTOMKO KOl TPOCHOTIKA, OAEC TIG VOUIKEG Ko
SOIKNTIKEG GLVETELEG TTOV OVVATOL VO TPOKVYOVV GTNV TEPIMTOON KOTd TNV omoia
amodeyBel, dwypovikd, OTL M €pyacio avT) N TUNUO TNG 0EV HOL OVNKEL S1OTL &ivan
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IHEPIAHYH

Ytov Topén NG VYEoVoKNG TepiBoiyng, mapdystar évag moAD peYdAog
OYKOG 0€00UEVOV, A0 TIG TANPOPOPIEG TOV TEPEXOVV TA NAEKTPOVIKA 10TPIKA
apyelo aclevdv kol a@opodv oe 10TPIKO 16TOPIKO, KAWVIKA OEOOUEVO KAT.
Kdévovtog cmot) ypnon tov dedopévav pe ™ Pondeio KatdAnAwyv HOVTEA®DY
TPOPAEYEWV, TO VOONAELTIKA 10pVUATO 001 YOUVTAL GTY| AYN OTOQAGEDV Y10,
amodoTIKOTEPN Olayeiplon mopwv Kot Peitioon tng mepiBoiyng tov acBevov.
YKomdg NG TOPOVCHG OWMAMUOTIKNG €Pyaciag &ivar vo TOPOVGLIGEL GTOV
avOyvmdoTN HE Kotavontd TPOmo TNV Asrtovpyio €vOg TETOWOL  UOVTEAOL
mpoPréyewv. 10 1° Kepdlawo yivetal puo gloaymynq oty évvolo e ££0pvéng
Oe0OUEVOV HEGH amO TNV 1GTOPIKN TNG avadpoUn KoBMS Kol Toug 6TOYOVG TNG.
210 2° Ke@dAoo Topovclaloviotl avaAVTIKE 01 WO10TNTEG KO T YOPOKTNPICTIKA
TV dedopévmv. 1o 3° KEPAANO OVOAVOVTOL Ol £EVVOIEG TOV GLYVAOV TPOTLITMV
KOl TOV KAvOVOV GLOYETIONG, TEPLYPAPETOL O TPOMOG €EOPLENG TOVE HECM
alyopiBuwv. Télog oto 4° Kedloto YIvETOL OVOALTIKY] TEKUNPI®ON TOV TPOTOL
enefepynciog TOV OedOUEVOV, TPOKEWEVOL VO TPOPOOOTHCOVV TO HOVIEAO
TPOPAEYNC Kol aKOAOVOEL 1| OVAALGN TOV OMOTEAECUAT®V, KOOMS Kot YPNCIUES
TOPATNPNOES KOl CUUTEPAGUATO TOL B0 001 YCOVV TO VYEIOVOMKO TPOCMTIKO

oTN ANYT OTOPAGEMV.

A&Eerg Khewdwd: EEOpuin dedopévov, ovyvd TPOTLTA, KOVOVEC GULGYETIONG,

HOVTELO TTPOPAEYNG, AYT OATOPACEWDV.
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ABSTRACT

In the field of healthcare, a very large amount of data is generated from the
information contained in the electronic medical records of patients relating to
medical history, clinical data etc. By making proper use of data with the help of
appropriate forecasting models, hospitals are led to making decisions for more
efficient management of resources and improving patient care. The purpose of
this thesis is to present the reader with an understanding of the functioning of
such a prediction model. Chapter 1 introduces the concept of data mining
through its historical background and its objectives. Chapter 2 presents in detail
the properties and characteristics of the data. Chapter 3 analyzes the concepts of
common patterns and the rules of association, describes how to extract them
through algorithms. Finally, chapter 4 provides detailed documentation of how
the data is processed to feed the prediction model, followed by the analysis of
the results, as well as useful observations and conclusions that will lead health

care providers to make decisions.

Keywords: Data mining, frequent patterns, association rules, prediction model,

decision making.
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EYXAPIXTIEX

®a 10era va gvyopiothom Beppd tov kabnynt pov Ko Koroppdroo Kovotavtivo
Yo TIG TOAVTIEG GLUPOVAES TOV Kot TNV KaBodynomn tov kaf’ dAn tn didpKeld EKTOVIONG
m¢ epyacioc. Emiong Oa Mbeha va svyapiomom tnv Awoiknon tov 251 Tevikod
Nocokopgiov Agpomopiag v TNV TopoyN TV OEOOUEVOV TOL YPNOLOTOINCH GTNV

avAamTLEN TOL HOVTELOL TTPOPAEYEWV.
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KE®AAAIO 1: EIZAI'QI'H XTHN EEOPYEH AEAOMENQN (DATA MINING)

1.1 Opwopoi - 'Evvoleg

E&opuén oedopévov civar 1 dwdikacio g avevpeong oxediov oe
HEeYAAO GUVOANL dEdOUEVDV OV TEPAapPavouy pefddovg ot SueTadpmoTn NG
HNYOVIKNG LEBnong, Tov oTaTIoTIK®OV Kol TOV cLOTNUATOV Bdccmv dedopévav. H
e€OpLvEN dedopévav elvarl €vog OEMOTNUOVIKOG LTOTOUENC TNG EMICTNUNG TOV
VTOAOYIGTMV KOl TOV GTOTICTIKOV HE YEVIKO GTOYO TNV ATOGTACT] TANPOPOPLOV
(ne €&umveg pebBodoovc) amd éva GOVOAO OEOOUEVOV KOl TN HETOTPOT TOV
TANPOPOPLOV 6 KoTovonth doun yia mepartépm ypnon. (Clifton, 2010)

H &£6puén dedopévov glval to Prpa g avaivong g odkaciog
"avakdAvyng yvooswv oe Paoelg dedopévov" 1 KDD (Knowledge Discovery in
Databases). Extoc and 10 014010 NG TPOTNG avaAvong, mepthauPavel emiong
Oépota  dwyeipiong Pdoewv  dedopévov kol dedouévev, Tpo-emeepyocio
OOOUEVMV, EKTIUNCELS LOVTEA®MY KOl GUUTEPOCUATOV, LETPNOEIS EVOLPEPOVIOYV,
EKTIUNOELS TepimAoKwV otoyeinv, peta-enelepyacio avakalveOiviov doudv,

ontikoroinon kou online evnuépwon. (SIGKDD, 2006)

:\
1l
=n

/

Data

y

=N
=3
AN

Ewodva 1:Brpata g e£6puéng dedopévav

Evaluation

AmoOnkn dedopévov (Data Warehouse) opiletor 10 ocOommua 7mov
YPNOWoOTOElTOL Yoo TNV VRTOPOAT] OVOPOPADV KOl TNV OVAALOT OEJOUEVOV KOt
Bewpeitan Pacikd otoyyeio ¢ emyepnolokng eveviog. Ot amodnkeg dedopévav
etvar kevipwol ympot amobnKevong OoAoKANpOUEVOV dedopévey amd pio M

TEPIOCOTEPEG OLOPOPETIKES TNYEG. ATOONKEHOLV TPEYOVTA KOl 1GTOPIKE dedoUEVaL
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oe éva uo6vo omnpeio mov YPNGYLOTOOVVIOL Yio TN ONUIOVPYID AVOALTIKOV
avaopmv ywo. tovg epyalopuévovg oe OAn v emyeipnorn. To dedopéva mov
amofnkevovTal 6TV amoNKN EOPTOVOVTOL OO TO, AEITOVPYIKH GLGTHLATO (OTMG
papketivyk M moinoelg). To dedouéva pmopodv va  mEPACOLV  Omd Ui
emyEPNOoKN omonKn dedopévev Kot umopel va omontodhv kabapiopd 0E060UEVOV
v Tpdcbeteg Asttovpyieg Yo va €EAGQPAAICOVY TNV TOWOTNTO TOV SESOUEVOV TPV
va ypnowonombovv oto DW vy v vmoPoin ekbécewv. H eaymyn, o
petaoynuotiopos, n eoptwon (Extract — Transform - Loading) kot n e&aymyn,
eoptmon, petacynuatiopog (Extract — Loading - Transform) givat ot 600 Poacikég
TPOGEYYIGELS TOL YPNCLOTOOVVTOL Y10 TNV KOTAGKELT] EVOG GLGTNHOTOG ATOONKNG

dedopévav (Dedi¢ & Stanier, 2016).

| Business
ETLiE(T)L | User or Unit
ETL Business
iE(T)L " User or Unit

i\ ETL
Eucova 2: Data Warehouse

Ot amoBnkeg dedopévav cvvnbog Pacilovioar 610 HOVTEAO TNG TOALIICTOTNG
doung, n onoia Kareitor kofoc. Kabe didotaon avthg e doung aviictoryel og éva
YOPOKTNPOTIKO (1] ORAd YOPOKTNPIOTIKMV) TOV GYNUOTOS TOPEYOVTIONS £TGL TN
SuVATOTNTO HOG TOALOLACTATNG EKOVOS TV OEOOUEVMV KOl EMITPENEL TNV TTPO-

eneEepyacio Toug KaBdS kat Ty ypnyopn tpdsPacn 6 avTd.

‘Epegvva  cvetnpdtov Pdocsov ocdopéivov. H ovykekpyévn €pevva
eotdlel otn omuwovpyia, cvvtipnorn kKot ypnon Pdoewv dedopévov tOGO Yo
EMYELPNOELG — OPYAVIGLOVG, OGO KOl Y10 TEAMKOVG ypNnotes. Ta cvomuota Bacewv
dedopévev  yapaktnpifovtar amd vyniod Pabpod  emektacdOTTA  GTNV

enefepyooio TOA peydAwv cet dedopévav (Jiawei Han, 2011).
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Avaktnon ninpogopiog (IR) opiletan m emomun g avalnmmong
TANPOPOPLOV GE Eva EYYpamo, N avalTnomn TV 01wV TV gyyplonyV, Kafdg Kot n
avalnon TovV HETA-0£d0UEVAOV TTOV TEPTYPAPOVY TO. dEOOUEV Kot Yo TIG PAoelg
dedoUévev KEWWEVDV, EIKOVOV 1 NYov. Mo dtodikacior avaknons TANpoeopLmv
Eexva Otav €vag xpNotng eodyet éva epatnua 6to cvotnua. Ta epotiuata sivot
TUTIKEG ONADGELG TANPOPOPNONG, Y10 TAPASELY LA, GVUPOAOGEPEG avalNTNoNG OTIG
unyoveG avalitnong 1otov. ZTNV OVAKTNOT TANPOPOPIOV, &Vo EPMTNUN OV
avoyvopilel povoonuovta €va HOvo avTIKEILEVO 6T GLAAOYN. AvT' 0vTOD, TOALY
avtikeipeva propet vo Toptdlovv e TO EpAOTNUA, 100G HE S1POPETIKOVS BaBpovg

oyetikotrag (Jansen, 2010).

Emyeipnpoticny eveuio (Bl) opiCeton n teyvoloyio mov meplapfavet tig
OTPOTNYIKEG KOl TIS TEXYVOAOYIEC TOVL YPNOUOMOOVV Ol EMYEPNOCEL YL TNV
avaAvoT dEG0UEVOV TV ETLEPTLOTIKOV TANpo@opldv (C., 2016). O teyvoloyieg
Bl mopéyouv 10T0pIKEC, TPEYOLOEC KOL TPOYVIOOTIKEG OMOYELS YO TIG
emyEPNUaTIkEG  Opaoctnpottec. Ot kowég Aettovpyieg TOV  TEYVOAOYUDV
EMYEIPNUATIKNG gv@uiog meplaufdvouy v avapopd, v online avoalvtikn
enefepyacio, v avdivon, v eE0pLEN 0edoUEVDVY, TNV €EOPVEN OlEPYOCIDV, TN
ouvletn enelepyacio cuuPdvimv, Tn Sloyeiplon TOV EMOOGEMV TOV EMLYEPTCEMV,
TN CLYKPUTIKN a&oA0YN o™, TNV €£0pLEN KEWEVOD, TIG OVOALTIKEG TPOPAEYELS Kot
TIG OVOALTIKEG TTpodtaypagés. Ot texvoroyieg Bl pumopodv va yeipiotodv peydia
TOGA OOUNUEVOV KOl UEPIKEG POPES AOOUNT®V OEdOUEVOVY Yia v fondncovy cTov
EVIOTIOUO, TNV OVOTTTUEN Kol UE GAAO TPOTO TN ONUIOLPYID. VE®V GTPATNYIKOV
EMYEPNUATIKOV EVKOIPLOV. KOOGS TOVG £ival va EmMTPEMOVY TNV €OKOAN gpunveio
aVTAOV TOV PEYIA®V dedopévav. O TPOGIOPIGHOG VEDMV EVKOIPLOV KoL 1| EPOPLOYN
L0G  OTOTEAEGUOTIKNG OTPOINYIKNG Poociopévng oe mAnpogopieg pmopel va
TPOCPEPEL OTIG EMYEPNOCES EVOL OVIOYOVICTIKO TAEOVEKTNUO. GTNV ayopd Kot

poakpompobeoun otabepotnta (Rud, 2009).

Awdiktvokn pnyovi) avelntnong opiletar £vo OGN0 AOYIGHUKOD TOL
&xet oyedwotel yuo va o1egdyet avalnmon oto Web (avalrtnon oto Internet), mov
onpatvet va avalntder tov Ilaykocmo Iotd pe ovompoatikd tpoémo  yuo
OLYKEKPIUEVES TANPOPOpieg mov mpocdopilovial ce €va epdTUa avalTnong
keywévov. Ta amotedéopato avalntnong mopovcstaloviol YeVikd c€ [o. GEPA

OTTOTEAECUATOV, TOL GLYVA OVOQEEPOVIOL G GEAMOES OMOTEAECUATOV UNYOVOV
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avalnmong (SERP). Ou mAnpopopiec pmopet va eivar éva petypo cuvoécumv o€
10T00eMdEC, ekoveg, Pivteo, infographics, dpbpa, epevvnTikd £yypaea Kot GALOVG
TOmovg apyeiwv. Opiopuéves unyavég avalntmong Uropovv €mioNg Vo LETOPEPOVY
dedopéva mov givor drabéoipa oe PAGEIS SeS0UEVAOV 1) GE OVOIKTOVS KATOAOYOVG. 1€
avtifeon pe TOVG KATOAGYOLG 1GTOV TTOL OTNPOLVTOL HOVO ATd AvVOPOTIVOLG
GUVTOKTEG, Ol UNYoveES avalnTnong dlTnpovy ETIONG TANPOPOPIEG GE TPAYLOTIKO
xpOvo, extelmvtog €vav alyoplBuo oe éva crawler 1otov. To mepeydpevo 610
dwdiktvo mov dev pumopel va avalnmOel amd po pnyovn oavalntmong 1otov

neprypaoetat yevika wg deep web (Web search engine, n.d.).

1.2 Totopukn €€EMEN — Avadpopun

H yepoxivntn e€aywyn mpotimov and dedopéva cupPaivel €00 Kol UDVES.
O mpddteg pnéEBodoL Yo TOV TPOGIOPIGUO TPOTOTTMOV NTaV aVTEG TG Oewpiag Bayes
Kot ™G ovélvong g modwdpounons. O  moAlomiaclacpog, m o gvpeia
dbeopdTTa Ko n €EEMEN TG TEXVOAOYI0G VTOAOYIGTMV £XOVV OWENGEL TOV OYKO
TOV  GUYKEVIPOUEVOV O€0OUEVOV Ko Ty (RTnom vy amodoTikovg Kot
OmOTEAECUATIKOVG YEPIopnos. Kabmg o1 cuAhoyéc dedopévov avénbnkov 1060 o
OYKO OGO KOl G€ TOAVTAOKOTNTO, 1 XEPOVOAKTIKY] OVAALCT] T®V JES0UEVAOV £YEL
avtikotaotodel amd v avtopartn enelepyacio dedopévov. Xe avtd cvvEBaiay
GAAEG OVOKOADYELS TNG ETICTHUNG TOV VTOAOYICTAOV, OTWG TA VELPOVIKA OiKTLA, 1)
ovotadomoinon, ot yevetikoi adyopipot (1950), ta dévrpa andpaong (1960) kor n
unyovn  vrootpiEng owvvoudtov (1990). H &gopuvén odedopévov elvar 1
Jwdwkacio epoppoynsg avtdv TV pedddwv ota dedopéva e OKOTO TNV
ATOKAAVYT AYVOCTOV TPOTLRMV 6€ HEYOla cuvola dedopévev (Kantardzic, 2003).
Avtd yepupovel TO YAoUO TNG EQOPUOGUEVNG OTATICTIKNG KOl TNG TEXVNTING
vonpooHvng (ta omoioe cuvnBwg mapéyovv to padnuaTiKd vroPabpo) pe TV
dweipon Paong dedopévov  kdvovtog ypNomN TOL TPOTO UE TOV  OmOi0
amofnkevovtal Kol Kotatdooovtal otn BAcn Sedopévev Yio Vo EKTEAEGOLV TNV
Oewpla wor tovg OBéoyovg  ahyopiBuovg TEPIGGOTEPO  OMOTEAEGUOTIKG,

eMTPENOVTOG o€ T€TolEG HEBOOOVS va epapprolovion o peydAo cHVOLD OEOOUEV®V.
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1.3 Z16y05 TG £0pVENS dEdOpEVOV

210%0¢ ™G £€6pLENG dedopévmv etvar 1 TAnpoeopio mov Ba e€aybel Ko Ta
TPOTLTIOL TOV BoL TPOKVWYOLVV Vo £XOVV SO KOTOVONTY TPOS ToV AvOpmmo £T61
wote vo tov Pondncovv va mapel TG KATOAANAEG amopdcels. O mpayuotikog
ot10x0g ™G €E0pvéng Oedopévav eivar mn avtéuatn N MUWLTOHOTN avOAVOT
HEYEAA®V TOCOTNTAOV dedOUEVA Y10 TNV EAYDYN KATOOV EVOLPEPOVTOG TPOTVTOV
TOL NTAV AYVOOTO PEYPL EKEIVN TN OTIYUN], OTI®OG OUAOEG OO EYYPUPES OEGOUEVAOV
(ovotadomoinom), acvvhbioteg eyypagés (anomaly detection) xai e€aptioelg
(kavdveg ovoyeticewv). Avtd ocvvnbog ocvumepilouPdver ™ ypnon Paong
dedoévev Ommg YwPIKA gvupetipla. Avtd to mpoTLTA VOTEPU UTOPOHV Vv
BempnBovv wg pia Teptypaen TV dedoUEVOV EICOYMYNG Kot va xpnoyorombodv
Yoo TEPAITEP® OVAAVLOM M YO TAPAELYHO OTNV EKHAONOTM uUnyovig Kot otV
TPOYVOOTIKY ovaivon. o mapdaderypa, n e€6pvén dedouévav Ba umopovoe vo
mpocolopicel  mOAAAmAG oOVOAo  oTol  0€0OpEVO, TO  OmMOio  HITOPOvV  Va
ypnoomomBodv petd v va eEac@alcovy meplocdTEPO aKPPn amoTEAECHATO
and €va ovoTHa VTOoTNPIENG amopdcewv. [Tapdtt n cvAioyn dedopuévav Kot 1
TPOETOOGIO SESOUEV®VY, OAAA Kot 1 EpUNVEIN TOV OMOTEAECUATOV Kol EKOEGEWV
dev amoTeAOVV UEPOG TNG €EOPLENG OedopéVOV, TTap' OAD QLT OVAKOLV GTNV
avakdAvym yvoong ond Bhoeig dedouévov ocav kamotla enmpdcdeto Pruata (Data

mining, n.d.).
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KE®AAAIO 2: IAIOTHTEX KAI XAPAKTHPIXETIKA TQN AEAOMENQN

To «éBe oet dedopévov (dataset) amoteheiton omd avtikeipeva dedopévav
(data objects) to. omoio. OVTUTPOGMTEHOVY GVYKEKPEVES OVTOTNTES KOl UTOPOVV
va €xouv dapopes Lopeés avdioya ™ PBdorn dedouévav oty omoia PBpickovton
(m.y. meAdteg, mwAncels, eountés, aobevelg kAm.). Ta data objects eivan yvootd
Kot ¢ delypata (samples), moapadetypota (examples), onueio dedopévov (data
points) 1 avtikeipeva (objects) Kot TEPLYPAPOVIOL OO TO YOPAKTNPIOTIKA TOVGS

(attributes).
2.1 XapoxtnproTikd

Q¢ yapokmnpiotikd (attribute) opiletar €éva medio dedopévov 10 omoio
avTITPOo®TEVEL TIG 1010TNTEG £vOC data object. Ta yapaxktnpiotikd ywpilovtarl og
o000 kotnyopieg (TVmOVG) avaAroya pe TIC mOAVES TIEG Tov pmopel va AdPel Eva
attribute (Understanding data attribute types qualitative and quantitative, n.d.):

moloTikd (qualitative), Ta omoio weptAapPavovy To ovopootikd (nominal),
taxtikd (ordinal) Kou dvadikd (binary) xoupoKTNPIOTIKA

moooTIKG (quantitative), ta omoia mepthapPavouy ta  dwakpitd (discrete)

Kol cvveyn (continuous) YOPAKTNPIOTIKAL.

< >

Qualitative Quantitative

| |
| ! |

Mominal Ordinal Binary Discrete Continous

o

Symmetric Asymmetric

Ewova 3: Katnyopieg yopaktplotikdv

e OvopooTiKO YOPOKTNPLOTIKO  AEYETOL TO YOPOKTINPIGTIKO TOV
oyetiCetor pe ovopacies Kot ot Tég Tig onoieg umopet va mhpet givar
coupora N Kot ovopata dEopmv mpayudtov. Ot GLYKEKPYEVES
TIWES AVIUTPOCHOTEVOVY MG €Ml TO MAEIGTO KaTNyopieg, KOIWKOVS 1
KOTOGTAGELS KOt YU avTd TO AOYO TO. OVOLAGTIKA YOPAKTNPIOTIKE gfvart
YVOGTE Kot LE TOV OPO KOTNYOPTUOTIKA YOPAKTNPIOTIKE, EVD O TYLES

TOVG AEYOVTOL KO OTOPlO UM GELG.
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o ToKTIKO YOPUKTNPLETIKO AEYETAL TO YOPOKTINPIGTIKO TOL OTOIOL Ol
TIWES EYOLV KOO GEPE Le VOO 1) KATTOw GEPA KATATAENG HeTAED
TOVG, YOPIg OU®S va gival YvooTo 1o péyedog Tmv SL0d0 IK®Y TIUMV.

® AVOOIKO YOPUKTNPLOTIKO AEYETOL TO OVOUAGTIKO YOPUKTNPICTIKO TO
omoio umopel va deytel povo dvo Katnyopieg | katootacels: 0 ot 1.
[Mpoxtikd to undév (0) ekppdlel TV omovcion TOL YOPOKTNPLGTIKOD
evd 10 éva (1) v mopovcio tov. Empuépovg to dvadikd
YOPOKTNPOTIKE  Ywpiloviol O GUUUETPIKA  KOU OGOUMETPO.
SOUUETPIKA EIVOL TO YOPOKTNPIOTIKA TOL KOl 01 dVO KOTACTAGELS TOVG
govv v O afla, evd oacOupetpo ekeiva TOV  omoimv ot
KOTOOTAGELS OgV €lvor TO 1010 ONUOVTIKEC.

* ALOKPLTO YOPOKTNPLOTIKO AEYETOL TO YOPAKTNPLOTIKO TO OTOI0 EYEL
€V0L TEMEPAGUEVO 1 ATEPIOPIGTO GUVOAO TYLMOV Ol OTOIES LITOPOVV VoL
EKQPPOGTOVV LLE TN LOPON oKEPAiwV aplOndV.

o Yuveyés YOPUKTNPLOTIKO AEYETAL TO U SWOKPITO YOPOKTNPIOTIKO
Yo TS TIWWEG TOL OMOIOL  YPNGIUOTOIOVUE TEMEPAGUEVO aplOuod
ynoeiov pe m popen petafintov kopowvopevov onueiov (floating-

point variables).

2.2 Metpiosic g kevrpikig taong (Central Tendency)

Métpnon g KEVIPIKNG TAONC OVORAleTon o eviaio Tiun mov mpoomodel
va, TEPLYpAYEL Eva GUVOAD dEJOUEVAOV TTpocdlopilovTag TV Kevipikn 0éon péoa og
ovtO TO OUVOAO Ogdopévmy. Q¢ €K TOOTOV, Ol UETPNCEIS TNG KEVIPIKNG TAOMG
LEPIKES (QOPES AMOKOAOVVTOL UETPNOELS KeVTIpkNG Ttomobeciag. Kartatdooovton
EMIONG G GLVOTTIKA GTATICTIKA oTowyeio. YTapyouv TPES TPOmOL HETPNONG TNG
KEVTPIKNG Tdong (mean, mode Kot median) kot 1 mean (LEGOG OpOG) €ivat vt pe
Vv omoia elpacte TEPIGGATEPO EEOIKELMUEVOL KOl £Ival EVPEWMS YPNCUYLOTOLOVIEVN

(Mean, mode and median - Measures of central tendency, n.d.).

e H Méon AprtOpunTiki) (mean arithmetic) pérpnon 1 o pécog 6pog givar
N 7O OMUOPIANG Kol YV®GT HETPNON NG KEVIPIKNG Tdons. O pésog 0pog

etvar icog pe to dBpowcpa OA®V TOV TIMOV 6TO COHVOAO dedopévav

dwpovpevo pe Tov apliud Tov ToV 6to cbvoro dedopévav. ‘Etot, av
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&yovpe n TéG o€ €vo cHVOLO dedopévmv kal Exovv TéS x1, X2, ..., Xn, 0

nécog deiktng, mov cuvidwg vrodnAmveton and To cuPoro X | siva:

(X, + x5+ +x,)
n

¥ =
O tOmog avtdg cuVHBWG YPAPETUL YPTCLOTOIDVTOS TO EAANVIKO KEPUAiO
ypoppo “Xlypo” Z, 7oV onuaivel “abpoicpa twv...”

_xx

L

x

O péoog 6pog etvatl ovGLUGTIKA Eva LOVTEAD TOV GLVOAOL dedopévav. Eivat
N mo cvvnOopévn tun. Qotdc0, 0ev givol cuyVA Lo Ol TIG TPOYUOTIKES
TIEG OV TTOPOTNPOVVTOL GE €val GUVOAO dedopévey. Opme, pio amd Tig
ONUOVTIKES WO10TNTEG TNG €ivan OTL ELa1GTOMO1EL TO GPAALO otV TPOPAeYM
OTOOONTTOTE TIUNG 0€ £vol GUVOAO dedopévav. AnAadr, tvat 1 T mov
TOPAYEL TO YOUNAOTEPO TOCO GPAAUATOS OO OAeg TIC GAAEC TWWEG OTO
oVVoAO dedopévav. EmumAéov, o pécoc Opog eivor m povn pétpnon g
KEVIPIKNG TAONG OOV TO AOPOIGHA TOV amokMoe®V KdOe TG omd TO0 HEGO
etval mwavta pundeviko. O pésog 0poc €xel €va KOPLO UEOVEKTNUA: givat

aitepa evaicONTOC GTNV EMOPOOT TOV OKPOLMV TILMOV.

o O dudpeoog civar To HECHIO OMOTEAEGLA Y10 £VOL GOVOAO OEGOUEV®V TOV
éxel taivounBel katd oepd tadéng peyébovc. O ddpecog emmpedleton

MyOtEPO amo TO LITEPPOAKE VYNAAL Kot ToL EMKOAVULUEVD dEGOUEVAL.

e H smxparovca Ty (mode) ivat 1 T TOL GLVAVTIAUE GLYVOTEPQ GE
éva oet dedopévmv. Amotelel dNAodN TV OMUOPIAEGTEPT KOTE KATOLO0
TPOTO TN Kot GUVNOWG YPNOIUOTTOLEITOL TOGO G aPOUNTIKA OGO KOl GE

KATNYOPNUOTIKA (Un apfuntikd) dedopéva.
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Maode

Ewdva 4: Emcpatodoa tipr (mode)

Yrapyovv pepikol mePLOpIcUOl GTN ¥PNON NG EMKPOTOVCOS TUUNG. XE
OPIOUEVEG OLOVOLEG, 1) EMIKPOATOVGO TIUY HITOPEL VO UMV OVTOVOKAGL TTOAD
KoAd TOo KEvipo NG Olavoung. Eivor emiong dvvatd va vmdpyovv
TEPLGGOTEPEG OMO U0 EMKPATOVGES TIES Yo TO 1010 oeT dedopévay, (bi-
modal 1| multi-modal). H mapovcia tepiocodTEpOV TG oG TIUNG pmopel va
TEPLOPIGEL TNV IKAVOTNTA TNG VO TEPLYPAYEL TO KEVTIPO 1) TNV TLTIKT TYL| TOL
OET €MEWON 0€V UMOPEl Vo avoyvOPIOTEL U0 HOVAOIKY] TIUN Yo TNV
TEPLYPAPT TOV KEVIPOL. L& OPIGUEVEG TEPIMTMOELS, EOIKAE OTOV T dEdOUEVAL
elval cuveyn, 10 o€t pumopel va punv €xel KaboAov emkpatovoo Tun (my. v
OMeC Ol TIHEG elval OPOPETIKEG). X& OVTEG TIC TEPIMTOCELS, &£ival
TPOTIOTEPO VO YiveTon ¥pnon Tov pEGOV OpovL 1 TOL OLAUEGOL M Vo
OUOOOTOOVVTOL TOL OEOOUEVOL GE KOTAAANAG SLOGTAATO Kol KOTOTY Vo

Bpiokovpe TV emikpoTovoa Katnyopio.
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KE®AAAIO 3: XYXNA ITPOTYIIA (FREQUENT PATTERNS)

3.1 Opwopég

Ta ovyva (ocvvnOwopéva) mpoétvme eivoar potifo (wy. ovikeipeva,
axolovbiec 1 vrodouég) mov gueavifovtal cuyva oe éva GOVOLo dedopévev. Av
poe vwodoun emaVOAAUPAVETOL GLUYVA, TOTE OVOUALETOL GLYVO doUNUEVO TPOTLTO.
H ebpeon ovyvav mpotdmwv Swdpopatilel ovolaotikd poko oty e£6pvén
EVOGEMV, CLUGYETICEMV KOl TOAADY OAA®V EVOLUPEPOVCOV CYECEMV UETAED TV
dedopévov. EmmAiéov, Bonbd oy talivounon dedopévav, v opadomoinon Kot

GAleg epyacieg e£E0puéng dedopuévav (Jiawei Han, 2011).
3.2 ZOVOLU VTIKEIPEVAOV KOl KOVOVEG GVGYETIONG

Opilovpe g I={I1,12,..., M} va etvan éva chvoro avtikelpnévov. Qg D
opilovpe ta dedopEVO GYETIKA e TNV €pYacia, va glval E&va GUVOAO GUVAALLY®OV
¢ Bdong dedouévav dmov kébe cuvariaynq T etvon Eva pun kevo cbvoro cTotyeiwv
éto1r wote 10 T S 1. KdéBe ocvvoliayr cvvoéetar pe €vo avoyvoploTikd Tov
ovopdletan TID. Opilovpe wg A éva odvoro otoyeiov. Mia cvovailayn T

Bempovpe 6t mepiEéyer 1o A av A € T. 'Evag kavovag chvoeong eivar o cuvéEneio

™G POPHOG

A=>B,movAcl,Bcl, A9, Boxauu ANB=0.

O kavovag A = B dwamnpeitoan 610 6Ovoro cuvoriaymv D pe vrootpién s, 6mov s
etvat to 060616 TV GuVAALAY®V 6To D Tov mEpEyel o A U B (dnAadn, n évoon
TOV cLVOA®V A kal B, 1 ka1 ta 600 A kot B). Avtd Oewpeitor 6tL givon 1
mBavotto P (A U B). 1 O kavévag A = B £€yel gumiotoohvn ¢ 610 GOVOLO
cuvaAlaydv D, 6mov ¢ eivar o m0606Td TV GuVOAAAY®V 6To D Tov mepiéyel to A

nov mepiEel emiong B. Avtd Bewpeitan o1t ivar ) vtd dpovg mbavdtta, P (B | A).

support (A=B) =P(A U B)

confidence (A=B) =P(B|A).
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Ot kavéveg Tov TANPOVV TOGO £va KATMOTATO EAIYIGTO Oplo VITOoTNPIENG (Minsup)
660 Kot éva eAAyoTo Opl0 OTO KATOPAL eumioTocvvng (minconf) koAovvtol
oyvpoi. Katd ovpPaon, ypheovpe Tig THEG VIOSTAPIENG KOl EUTIGTOGHVNG £TG1

®ote va gppavilovrar peta&d 0% kot 100%, avti 0 éog 1 (Jiawei Han, 2011).

‘Eva obvoro ortoyeiov avagépetar @g ovvoro aviikelévav. Eva ochvoro
AVTIKEWWEVOV ToL Ttepteéyel ototyeia k eivon éva k-itemset. To cuvoAro {computer,
anti-virus software} eivar éva ohvoro 2 aviikewévov. H cuyvomra neplotatikdv
€vOG oLVOLAOV GTolEl®V, givar 0 aplBUOG TOV GLVAALAYDV TOV TEPLEYEL TO GVHVOAO
otoyeiwv. Avto givon emiong yvootod, g 1 cuyvotnta, 0 apltduoc vrooTPENg N M
KatapuéTpnon tov otoryeiov (Jiawei Han, 2011). H vroothpi&n avTikelpévayv mov
opileton otV e&icmon (support) HEPIKES POPES AVAPEPETOL MG GYETIKT VITOGTNPIEN,
evd M ovyvotta gpedviong ovopdletor amdéAvtn vmootpin. Edv n oxetun
vrootpin evog cuvorov avtikewéEvov I kavorotel Eéva mpokabopiopévo erdyioto
opo vrootpiEng (ONA. n amdAvtn vroopiEn tov I woavorolel to avrtictoryo
eldy1oto Opro péTpnong vrootpiEng), tote to I eivan éva cvvnbicpévo chivoro
avtikeévov. To odvolo Tov cuyvav k-itemsets cuvOmg cvuPoriletanr amd to

L *. Ané v ekicwon spmotoovvng (confidence) mpokvmtet:

confidence (A=>B) =P(B|A) - support(AUB) - support_count(AUB)

support(A) support_count(4)

H mapondve eElowon delyvel 011 n gumiotoovuvn tov Kavova AUB pmopet
gbkoAa va eEayBel amd Tig petpnoelg vroopEng tov A kot AUB. Aniaon, poig
petpnbel n vmootpiEn tv A, B kot AUB, eivar gbdxoro vo avtinBovv ot
avtiotoryol Kavoveg cvvoeong A=B kot B=22A kot va eleyybel av givar oyvpot.
‘Eva apketd ompoaviikd 0épo mov mpokbmel katd TV €E0pLEN  cLYVOV
AVTIKEWEVOV amd éva peydlo cOVOLo dedopévov etvatl to yeyovdg OTL pa Tétola
e€OpLvén cvyva onpovpyel évav TEPACTIO OPORO OVTIKEIUEVOV TOL KOVOTOOVV
mv eldyot vrootpin (Minsup), € 6tav to MINSUp eivatr xounio. Avtod
ocvpPaivet emedn edv €va GHVOLO OVTIKEILEVOVY gival cuyvo, T0TE KOBE VTOGVVOAD
tov elvar emiong ovyvd. 'Eva peydio ovvoro avtikelévov Oo mepiéxel éva
OLVOLOGTIKO aplOUd HIKPOTEP®V, GLYVOV vIokatnyopldv. o mapddetypa, éva

ovyvoe obvoro avtikewévov pnkovg 100, g popeng {al}, {a2},...,{al00}
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TEPLEYEL (1(1)0) = 100 ovyva 1-itemsets: {al}, {a2},...,{a100};(1(2)0) ouyvl 2-

itemsets: {al, a2}, {al, a3},...,{a99, al00} kot ovtw kobeénc. ‘Etot mpokimtet 6tL 0

OLVOMKOG aPOOGC GUYVAOV CLVOA®V OVTIKEIWEV®V ElvaL:

(1(1’0)+(1(2’0)+...+(188) _ 21001 & 1.27x10%°

Eivor mpogovég Ot mpoOKeEToL Yoo TEPACTIO OYKO GLVOA®V Y10, OTOLOONTOTE
vroAoylot) gite va ta eneepyootel gite va ta amobnkedoet. [a va Eemepaotel 1
OLYKEKPIEVN OLGKOAMA £xovv loaydel o1 £vvoleg TOV KAELGTOV GLYVOV GLUVOAOL

Kot ToL péYLeTov ovyvod cvvérov (Jiawei Han, 2011).

‘Eva oovolo aviikeiévov X eivar kKAEWoTO o€ éva 6Ovoro dedopévov D edv
dev VIAPYEL GOGTO GLVOAD OVTIKEWEV®VY Y TETO0L €100VG £T01 OGTE TO Y VoL EXEL
tov 1010 ap1Bud vrootpiEng pe 1o X oto D. ‘Eva cuvolo otoyeiov X sivon éva
KAEWGTO oLYVO 6HVoAo 610 chvoro D edv to X givon Ko kKAE16TO Kol cuyvo oto D.
‘Eva odvoro avtikeyévov X elval éva péYoto cLyve GOVOAO OVTIKEWWEVOV
(1 to max-itemset) oe éva cOvoro dedouévov D €dv to X egivar ocvyvd Kor dev
VILAPYEL VIEPGVUVOAO aVTIKEWEVOV Y €161 ®oTe Ta XCY kot Y va glvarl cuyva 6to

D (Jiawei Han, 2011).

3.3 AkyoprOpog Apriori

O Apriori gtvar évag adkyopiBuoc ywoo ™ ovyvr] otoryeobetnuévn eE6puén
KOl TN GLGYETION HE TIC OYXECLOKEG PAcElS dedouévav. TIpoympdet e Tov evtomouo
TOV CLYVOV LELOVOUEVOV GTOLEIOV TN PACT 0E00UEVOV KOl TNV EMEKTACT] TOVG
o€ UeYOAVTEPU Kol LEYAADTEPO GVVOLD GTOXEI®V, EPOGOV TO GUVOAN GTOLKEI®V
eupaviCovior apketd ocvyvd ot Pdon dedopévev. Ta cvvnbiopéva ciHvora
otoyeiowv mov KaBopilovior amd tTov oAyopOpo  Apriori pmopovv  va
xpnowonombovv yo tov kabopiopd TV Kavovev cHvoesns Tov vItoypoupilovy
TIG YEVIKEG TAGELS 0T PACT 0£00UEVOV: OVTO £XEL EQAUPUOYEG GE TOUEIS OT™G M
avéAvon kaAabov ayopds (Srikant, 1994).
O Apriori mpotdbnke and tovg R. Agrawal kot R. Srikant to 1994 yw v
e€OpLEN GLYVOV GUVOL®V AVTIKEWEVOV Y10. KAVOVES cvuayétiong tomov Boolean
(true / false). To 6vopa tov alyopifuov Pacileton 6TO YEYOVOG OTL YPNGIUOTTOLET

TPONYOVLEVT] YVAOGT TOV O10TNTOV GLYXVOV avTikeEvav. O Apriori ypnopomnotet
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L0 EMOVOANTTIKY TPOCEYYIOT YVOOTN ¢ eminedn ovalnmon, o6mov K-itemsets

ypnoonotovvral yuo va eEgpguviicovy (K+1)-itemsets.

‘Eva. mopddetypo vAomoinong oe Kodko tov aiyopiBuov Apriori kot tov

procedures mov oyetilovto pe avtdv, givar To e&NG:

Input:
e D adatabase of transactions;
e min sup, the minimum support count threshold.
Output: Z, frequent itemsets in D.
Method:
(1) Ly= find_frequent_1-itemsets(D);
(2) for (k=2;Ly_q # O_k++) |
(3) Cy=apriori_gen(Ly_1);

(4)  for each transaction t€D{// scan D for counts

(5) C.= subset(Cy, ©); // get the subsets of tthat are candidates
(6) for each candidate c€ C;

(7) c.count++;

® 1

(9)  Ly={ce Cy|ccount=min sup}

(10) )

(11) return L =Uy, Ly;

procedure apriori_gen(L,_;:frequent (k-1)-itemsets)
(1) for each itemset l; € Lj,_4

(2) foreachitemsetl, € L,_;

(3) if (11 [1] =L[1DAL[2] =L>[2])
AN [k-2] =L, k-2]) A(L4[k-1] <l,[k-1])then {
(4) c=l,| X |l,; // join step: generate candidates
(5) if has_infrequent_subset(¢ Lj_;) then
(6) delete ¢ // prune step: remove unfruitful candidate
(7) else add cto C;;
® 3

(9) return Cy;
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procedure has_infrequent_subset(c candidate &-itemset;
Ly _q: frequent (k-1)-itemsets); // use prior knowledge
(1) for each (k-1)-subset sof ¢
(2) ifs¢ L,_,then
(3) return TRUE;
(4) return FALSE;

Idwotnte Apriori: « Ola ta pn VIOKEILEVE VITOGVVOA EVOG GLUYVOD GTOLYEIOV
npémel emiong vo givar ovyvd. H 1010mrta Apriori Booileton oty akdAovdn
napatnpnon: EE opiopov, av £vo GUVOAD OVTIKEWEVMVY OEV IKAVOTOIEL TO KATMTOTO
6p1o vrootpiéng, Min_sup, tote dev givar cuyvod, dnaadn, P(I) <min_sup. Av éva
otoyeio A mpootebel oto cuvoro otoyeiwv |, TOTE TO GHVOAO QVTIKEWWEV®OV TOL
nmpokvntet (m.y. lTUA) dev pumopel va copPet mo cuyva and 1o 1. Emopévacg, to TUA
emiong dev eivor ovyvo, dnA. P(IUA) <min_sup. Avt n 1810tnT0 aviKel 6g pia
€101KT| KATNYOopio 1O10THT®V TOL OVOUALETOL AVTILOVOTOVIKOTNTO LE TNV vvola OTL
edv éva oOVoAo dev umopel va mepdoel por dokipr, OAo To LIEPGHVOAL Tov B

amotHyovV otV 1010 dokiun emiong» (Jiawei Han, 2011).
3.4 Xvyva itemsets Ko Kavoveg cvoyETIoNg

Mol BpeBodv Ta GuYVA CUVOAD OVTIKEWEV®V omd TO EKTEAOVUEVOL
transactions oe o Baon dedouévov D, 1o emdpevo Prua ivar vo dnpovpyndodv
16YVPOL KOVOVEG ohVOEON S amd avTd (OTOV VTTAPYEL EVIOVI] GLOYETION Ol KAVOVEG
KOVOTO100V TOGO TNV EAAYLOTN VIOSTNPIEN OGO Kol TNV EAAYIOTI EUTIGTOGVVN)).

AVT6 pmopel va yivel xpnoLOTOIOVTOS THV TOpaKdTo eEicwon:

. _ _support_count(AUB)
confidence(A=B) = P(B|A) = apport count(d)

H vroBetucr mbavotnta exepdleton pe Bdon v pé€Tpnon vrootpiEng Tov
ovvolov avtikelévav (support_count), omov support_count(A U B) eivor o
aplUdc TOV GUVOAAAYDV TOL TEPEYOLV T COVOAD avTikeWWévoy A U B, kot
support_count(A) eivor o oplpdg T®V GUVOAAAYDOV 7OV TEPIEYXEL TO GVUVOAO
aviikeévov A. Me Bdaon avt v g&icmon, ot kavdéves cuoYETIonNg Umopodv va

onpovpynBovv wg eENG:
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o T kdBe cvyvd cvvoro avtikeyévov 1, dnuovpyovue dAa to Non-
empty vrocvvoia tov 1.

e Ta kéBe non-empty vrosvvoro s tov 1, eEdyovpe Tov Kavova

support_count(l) >

“s= (I-s)”if min_conf

support_count(s) ~—

6mov min_confeival to eAdy1oto Op1o EUTIGTOGVVNG.

Emedn ot kavdveg dnpovpyovvtal amd cuyva GOVOAOL OVTIKEWEVOV, KAOE
évag wovomotel auTopaTo TV EAAYLOT VITOGTHPIEN. TV VA GUVOAN OVTIKEUEV®V
UTOopovV Vo omoONKELTOVY UTPOCTA OO TOVS TIVOKES KATAKEPUATIGHOV pall 1e Tig

LETPNOELS TOVG £TGL MOTE VO Eval EDKOAN TPOGRAGILAL.
3.5 AlyoprOpog FP-growth

Y& moAEG meputdoelg 1 uéBodog Apriori peidvel onpovtikd to péyebog
TOV VTOYNPLOV GUVOA®V, 00N YOVTAG GE KOAN amddoot). 2o10c0, avty 1 nébodog

umopel va amoderyel “kootofopa’ yia tovg e€ng 00O Adyoug:

e Mrmopel va ypelaoctel vo onuovpyndei évag tepdotiog apluoc

vIOYMPiwV OHAdMV.

e Mrmopel vo ¥PECTEL VO CAPMOOVHE ETAVEIMUUEVO OAOKANPN TN
Baon dedopévov kol va eAEyEovpe éva PeYGAo cOVOLo vroymeinv

“TaplacTOV’ TPOTOHT®V.

Mo S10pOPETIKY] TEXVIKN Yo TNV €TWIAVON OVTOV TOV TPOPANUATOV
ovopdletal avantoén ecvyvov apotimov (frequent pattern growth), | omhd FP-
growth. O akyopbpog FP-growth, mov mpoteivetar and tov Han, eivor o
OOd0TIKY| Kol KAokoOuevn néBodog yio v €£0pLEN OAOKANPOL TOV GLVOLOL
TOV GUYVAV TPOTOTMOV YPNCUYLOTOIDVTOS Lo EKTETAUEVT] OevOpoedn d1dpBpwon
Yoo TV omofNKELON CULUTIEGUEVOV Kol KPIGIH®V TANPOPOPIOV Yo, GLYVA
npoTLTOL TOL ovopaletatl FP-tree kot ivon pia dopn mov dnwg avapépape potdlet
pe dévipo kot m omoia yivetor pe to apykd avtikeipeva e Pdong dedopévav
(Wikibooks, n.d.). O oxomdg tov dévipov FP eivan va egopvéet 10 mo
ocvvnbicpévo mpoétvmo. Kdébe wopPog tov dévipov FP avimpocwmevel €va

otoyeio Tov ovvorov avtikelwévov (itemset). O koéuPog pilag  (root)
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avtimpoownevel v T Null, evéd ot younidtepot kKOUPotl avTimtpooOTELOLY Ta.

otoyeia tov itemset (Frequent pattern (fp) growth algorithm in data mining, n.d.).

O AlyopOuoc FP-growth ypnowomotei otpatnywr, divide-and-

conquer, BeAtidvovtog Kotd moAD TV amnddoorn oe oyxéon pe tov Apriori. H
dwadikacio e pebddov FP-growth givor 1 eénc:

e H npd cdpwon g Pdong dedopévov ivar 1 it pe v péBodo

Apriori, 1 omoio. aodidel To ovvoro cuvyvav (l-itemsets) kot TV

pétpnon vmootpiEng (ovyvomnteg). YmoBétovpe OTL M €Ady1oTN

vroot)piEn €xet v TN 2. To cVVOAD TV GLYVOV AVTIKEIWEVOV

tavopeitalr pe 1t ogpd g ebivovcag pétpnong vrootpigng.

Avt| M TpokdmTOVcH Opdda 1 KatdAoyog onimvetol pe to L. 'Etot

Eyovpe L={{12: 7}, {l11: 6}, {13: 6}, {14: 2}, {I5: 2}} (Jiawei Han,

2011). 'Eva. FP-tree xatackevaletor otn ovvéyela og eEng. [pmra,

dnuovpyovpe ™ “pila’ Tov dévtpov, pe Ty “null” kot capdvovue

™mv Pdon dedopévav D devtepn @opd. Tao otoryeio kdbe transaction

enefepyalovian oe oepd L (dnA., tavounuévo cOpova pe v

KatapéTpnon  eOivovcag vmootNPEng) Kol OMpovpYEital  €vog

KAAOOG Yo KaBe cuvariayn. [a mapddetypa, n capwon TG TPAOTNG

ocvvalrayng, “T100: 11, 12, I15’mov mepiéyet tpia otoyeio (12, I1, 15

o€ oglpd L), 00nyel 6TV KATAGKELT) TOL TPAOTOV KAAIOL TOL dEVTPOV

ue tpeig kouPoug, {12: 1}, {I1: 1} kau {I5: 1}, 6mov 10 12 &ivan

ouvdedENEVO w¢ To Toudt ot pia, To I1 cvvoéeton pe to 12 ko to 15

ovvdéetaw pe to I1. H oedtepn ocvvoriayn, T200, mepiéyer ta

otoyeio 12 xan 14 o¢ oepd L, mpdypo mov Ba eiye wg amotéieospa

éva KAado otov omoio cvvdéetal to 12 ot pila kot To 14 cvvdéetan

pe 1o 12. Qotdc0, avtdg o kKAAd0g Ba popaletar éva kowvd mpdbepa,

12, pue v vrdpyovca owodpoun yw to T100. Qg ek TOVTOVL,

avEavoope TV Kotapétpnon tov I2 képPov xotd 1 won

dnovpyovpe vav véo koppo, {14: 1}, o omoiog cuvdéetar g woudi

ue tov {12: 2} (Jiawei Han, 2011).

Ye yevikéG YPOoUUES, Kotd v e€étacn Tov KAAOOL TOL
PENEL v TPOoTeDEL Yoo Lot cLVOAAAYN, 1 KOTAUETPNON TOov KAOE
KOUPov katd unKog evog Kool mpobépatog avéavetar katd 1 ot

ot kopPor Yy ta otoyeie mov akoAovBodv 1o  TPOOepa
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onuovpyovvtol Kot cvuvoéovion oviroya. T va dievkolvvOel m
petaxivnon tov 0&VOpwV, €vog TIVOKOS KEPOAIONG OVTIKEWEVOV
elval KaTaoKeELAGUEVOG €101 oTe KAOe oToryeio vo delyvel Tpog ta
SLUPAVTO TOL GTO JEVIPO PECH LG OAVGIONS CUVOEGUMV-KOUP®V.
To dévtpo mov amokthOnke petd ) odpwon Glmwv tv transactions
EUQOVILETOL GTO TOPOKAT®O CYNUA HE TIG OVIIGTOLEG CULVOECELS

kopPov (Jiawei Han, 2011).

Support
Item ID cm:mt Node-link
A ¥ T
12i7 o
I1:6
13:6
2
2

14 .
15}

Ewoéva 5: FP-tree

Me avtov tov TpoOmo, To TPOPANUE TG SLYVNG EOPLENG oe PACELS
dedopévev petatpémeTol o€ eketvo g e£opuvéng evog FP-tree. To
FP-tree efopvoceton ¢ €€ng: Eekvape ond kabe cuyvod mTpdTLTO
unkovg-1 (g apywd mpOTLTO KATAANENG), KOTOOKELALOLUE TNV
vroBetikn] PBdon mpotdmOV (o “vmo-fdon Oedopévev”, n omoia
amotereitol omd T0 GHVOAO TV ddPOUMdV TTPpobépatog oto FP-tree
TOL  CLUVLTOPYOLY  HE  TO  TPOTVTO  KOTAANENG),KATOTLY
Kotookevdlovpe to (vobetikd) FP-tree kot ekteAobe avodpopKa
e€0puén oto dévtpo. H avénom tov mpotdmov emtvyydveton e
ovlevén 1OV TPOTLTOL KATAANENG, WHE TO CLYVA TPOTLTO. OV

Topayovtol oo Eva vrobetikd FP-tree (Jiawei Han, 2011).
3.6 E&06puEn cuyvav itemsets pe KaTakopvP Hope1] dEd0pEveV

Toéoo n pébodog Apriori 660 kar n pébodog FP-growth g&opvocouvv ta
ovyva potifo amd €va cvvoro transactions ce popen TID-itemsets (dni., {TID:
itemset}), omov 1o TID eivar avayvopiotikd evog transaction kot to itemset eivor to
oOVOLO TV aVTIKEWEVOV oL ayopdlovtal og transaction TID. Avtd sivarl yvooto

o¢ opovtia popen dedopévev. Evorlaxtikd, to dedopéva  Umopovv  va
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TOPOVGLOCTOVV OTN HOPQPT| TOV avTikeWévoL-TID (dnA., {item: TID_set}), 6mov 10
avTiKeipevo glvar 1o dvopa evog avtikelpévov kot to TID set givol to cuvoro twv
OAVOYVOPLIOTIKOV GUVOAAAYNG TTOV TEPLEYOVV TO OTOXEl0. AvTd givol Yvwotd mg

KOTaKOpuen popen dedopévav (Jiawei Han, 2011).

H xataxdpoen poper| eépvel o tpomomoinon otn dopr| dedoUEVOV,
amoOnKevOVTAG TANPOPOPIEC TEPIGCOTEPO KOTA OVTIKEILEVO Kol AlYOTEPO KAT
TPOTO GLVOAAYNG OTMOC YvOTAY G TOANOTEPOVS aAyopiBupove. Avtiy N aAlayn
€XeL G amOTEAEGHO pia LOVO Gdpmon g Pdomng dedopévev mov petacynuatiCetol
o€ KATOKOPLPN HOPPN. Xt GLVEXEWN, £papuolel v 1Wd0tTe. Apriori yio va
dnuovpynoet (kt1)-itemsets amd k-itemsets dlooToLPOVOVTAS TO GOHVOALO TMV
AVOYVOPLOTIKOV GUVOAAAY®V Kot 6€ avtifeon pe tov adydopiBupo Apriori, avtd to
fua doev amortel capwon Pacewv O£dOUEVOV, EMEWON 1 KATOKOPLON HOPEOT|
dedopévmv amodnkevel TANPELS TANPOPOPIEG TOV OTOITOVVTIOL Yo TNV HETPMON

vrootpiEng (Vertical Data Format, n.d.).
3.7 EE0puEN KAEIGTOV KO PHEYIOTOV TPOTVTOV

Mw ovviotdpevn pebodoroyia elvar m avalnnon <KAEIGTOV» GLYVAOV
itemsets dueoca katd T Sdpkeln ¢ Owdikooiag e£6pvéng. Avtd amattet
TEPLOPIGUO TOV YOPOL VAl TNONG AUECHS LOAS UTOPECOVLLE VO, EVIOTICOVLE TNV
omopén tov Kielotdv itemsets katd v €€0pvén. Ov pébodor meplopiopod

wepAapPavouy Ta akdAovOa:

e AvTIKoTdoTOooTn oTolyeimv: Av kdBe GuvoAAay OV TEPLEYEL Eva
ovyvo itemset X mepiéyet eniong éva itemset Y aAAd Oyt omoadnmote
KatdAANAo vrepcivoro tov Y, tote T0 XUY oymuariler éva cuyvo
KAeloto itemset kou ekei dev yperdletor va avalnTtioovue Kavéva

itemset mov va wepiEyel X aAld o Y.

o «Kovpepa» vmoocuvormv avtikeypéveov: Edv éva cuyxvd cdvolro
aviikeyévov X elvar  éva KOTOAANAO VTOGUVOAO €vOG MoM
VILAPYOVTOG GLYVOD KAEIGTOV GLVOAOL OVTIKEWEVOV Y Kol EPOCOV

1GYVEL OTL

support_count(X) = support_count(Y)
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t61e 10 X Kot OAOL 01 «amdYovol» Tov X 6To dévipo amapifunong
TOV GLVOA®V &V UTOPOVV Va. Eival cuyva KAeloTd itemsets kot £1ot

VILAPYEL 1] SVVATOTNTO VO, YIVEL KOOPELD GE OVTA.

o IMopaxkapyn avrikeypévov: Zmv apdt oe Pdabog eEopvén
K\elotov itemsets, oe kdbe emimedo, Oa vmhpyel éva mpdoOeTO
obvolo avtikeévav X mov oyetiletol pe évav header mivoko kot
pwe  wpoPoAddpevn Pdon odedopévav. Av  éva TomKd GLyVO
avtikeipevo p €xel v ida vroompién o€ apketovg header mivakeg
o€ OPOPETIKA EMIMEDA, TOTE UTOPOVLLE VO KAVOLLE KOVPELQ TOV P

amd TOVg MIVOKES KEPAAMOWV GE LYNAOTEPQ ETTITED L.

Ext6¢ amd 10 kolOpepa tov ydpov avalntnong oty owdikacio eE6pvéng
KAEIoTOV itemsets, o okopo onuavtiky BEATIoTonoinon eivol 1 OTOTEAEGLOTIKT
emaAn0evon kdbe véov cuumAnpopatikod cuyvov itemset yio va dlomoetdoovpe ov
elval KAe1010. Avto opeiletan 6to YeYovog OtL M drdikacio eE6pvENG dev pmopet
va efaopaiicer Ot  kdPe Topaydpevo ovyvd itemset  givor  KAgloTO.
Ortav &dyeton éva véo ouyvo itemset, givarl omapaitnto va ektedécovpe 600 €idn
eléyyov kAewsipotog: (1) éheyyos vTeEPoVVOLOV, 0 000G EAEYYEL AV OLTO TO VEO
ovyvo itemset gival VIEPGVVOLO OPIGUEVOV NON EVIOTICUEVOV KAEIGTOV itemsets
pue v 0 vmootpiEn ko (2) £Aheyyog VWOGVVOLOV, TOL EAEYYEL OV TO
veogpeoviLouevo itemset eivar £va VTOGVVOAO €vOG MO EVIOMICUEVOL KAEIGTOV

itemset pe v id1a vrootpign (Jiawei Han, 2011).

Av vwobBetoovpe ™ PEBOOO KOLPEUATOG HE TN HOPON CLYYDOVELGONG
AVTIKEWEVOL KAT® omd éva mAaicto «dwaipel ko Paciieve», 1018 0 €AEY)OG
VIEPGLVOLOL EIVOL GTNV TPAYLATIKOTNTO EVOOUOTMOUEVOS KO OEV VILAPYEL AVAYKN
va ekteléoovpe tov EAeyxd TOv. AVTO OQEIAETAL GTO YEYOVOS OTL av €va GLYVO
itemset XUY Bpebei petayevéstepa amd to 6hvoro ototyeiov X Kot @épet TV ot
vrootpiEn pe to X, 101e Tpémel va Ppioketon oty mpoPoriduevn Pdon
dedopévev tov X kot mpEmel va €xel Ompovpynbel kATl TN GLYYOVELGT TOV
itemsets (Jiawei Han, 2011).

Mo va vroPondndei o €reyxog vmwocvvOroL, pmopel VO KOTAOKELOOTEL €val
ovumiecpévo dévipo-potifo yio va dtatnpndel 1o Guvoro TV KAEloTOV itemsets

nov &govv eEopuybet péypt otryung. To dévipo-potifo eivor mapodpoo 6e doun| pe
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10 FP-tree ext6¢ amd 10 011 O Ta KAeloTh OvTiKeEipevo mov Ppébniav

amofnKevoVTAL PNTA OTO AVTIGTOLYO KKAUSLA» TOV dEVIPOV.

[Ma arotedecpatikd EAeyy0 TV LTOGLVOAWMYV, UTOPOVE VO YPTCLOTOU|COVLE
™V akoAovin Widtrta: Edv n tpéyovca déoun ototyeimv SC umopet vo vroybei og

éva aAAo oM KAeloTd 6VVOAO GTotKElV Sa, TOTE:!
(1) Sc ko Sa &yovv v id1a vTooTHPIEN,
(2) T0 uMKog Tov SC lvar KPOTEPO Ao AVTO TOL Sa, Kot
(3) 10 ohVOLO TV GTOYKEI®V TOVL SC TTEPLEYOVTOL GTO Sa.

Me Bdon avtiv v 1010TTA, UTOPEl VO KATOOKELOOTEL pio doun OeikTn
KOTOKEPLATIOUOD OVO EMTESWMV Yo Ypryopn wpdsPacn tov dévipov-potifov: To
TPMTO EMMEDO YPNOYOTOLEL TO OVAYVOPIGTIKO TOL TEAELTOIOL GTOLYEIOV GTO SC WG
KAEWL KotaKepUATIGHOV(dedOUEVOL  OTL OWTO TO OVOYVOPLOTIKO TPEMEL Vol
Bpioketar evtog Tov KAAOOL TOV SC), KOl TO OEVTEPO EMIMEDO YPNOLOMOLEL TNV
vrooTNPIEN Tov SC WG KAEWT KOTAKEPUATIGHOV (0€d0néEVOL OTL TO SC Ko To Sa
&yovv TV 10100 VTooTNPIEN). AVTO OVCCTIKG EMLTAYHVEL TN OladIKOGTIo EAEYYOL

vrocvvorov (Jiawei Han, 2011).
3.8 AvaAvon 6YE6EMV KUl GUGYETIGUOV

Tao pétpa vrooTHPIENG KOl EUTIGTOGVVIG EIVAL AVETOPKT] GTO GIATPAPIGHO Kol
mv e€aipeon TOV Un evOlpeEPOVI®OV Kavovov cvvoeone. o va avtipetomotel
avt M advvapia, éva HETPO GLoYETIoNG Umopel vo ypnowomomBel yioo v
gvioyvon tov TAMGIOL VTOCTNPIENG-EUTIGTOCHVIG YO TOVG KAVOVES GUVOEOTG.

Av10 00nyel o€ KavOveG GLGYETIONS TNG LOPPNS
A=B [vmocTpiin, EuMOTOGUVY, GVOYETION].

Anlodn, €vag Kavovag CLGYETIONG LETPLETAL Ol LOVO amd TNV VIOCTNPIEN Kot
TNV EUTIGTOGVUVT), 0AAG Kol amd Tn cvoyétion petald tov itemsets A kot B. X

GuVEyELD yiveTou avdlvon dVo pétpmv cvusyétiong, Tov Lift kon y2.
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e  Métpo cvoyétiong avoymong (Lift)

H avoywon etvar éva amhd pétpo cvoyétiong mov divetar og e&ng: H
eneavion tov itemset A gival aveEaptntn amd v guedavion tov itemset
B e&wv n P(AUB)=P(AP(B), o0& dlapopetiky mepintmon,
T itemsets A kot B givan e€aptodpeva kar cvuoyetiCoviol og yeyovota.
Av1dg 0 optopdg pmopel evkoAa va enektabel og meplocOTEPA OO VO
avtikeipeva. H aviymon petald e epepaviong tov A kot B puropel va
petpn0el Kavovtag tov NG VTOAOYIGUO:

P(AUB)

Lift(A, B) = 5o

Av 10 amotéleoua stvon pikpdtepo tov 1, 1dte M gpPdvion Tov A eival
apyNTIKd oxeTilopevn e v epedvion tov B, mpdyuo mov onuaivel 6Tt
N eREavIon €vOG HUmopel Vo 00MYNCEL GTIV OMOVGia TOV GAAOV. AV TO
amotélecpo  givor  peyoAdtepo tov I, tote A ko B etvan
Betikd oyetilopeva, mov onpaivel OTL 1 ELEAVIOT EVOC VTOONADVEL TV
eueavion tov aiiov. Edv 1o amotélecua etvan ico pe 1, tote to0 A kou B
elvalr  ave€dptmto Kol OeV  LAAPYEL GULOYETICUOG UETAED  TOVG.

H nmopamdve egicmon etvar 1codHvaun pe
P(B|A)/P(B) 1 conf(A=B)/sup(B)

N omoio ava@épetarl emiong ®g M Apon Tov Kavoéva ovvoeons (M
ovoyetiopov) A=B. Me dAla Aoy, avto-a&loroyel tov Padud otov
0moi0 1 ELPAVIOT] TOV EVOG “avLydVEL” TNV EUEAvVIoT Tov dAlov (Jiawei

Han, 2011).
e Métpo cvoyitiong x>

lNa ovopootwd  dedopéva, M ocvoyétion  petad Vo
YOPAKTNPIOTIKOV, A Ko B pmopel var avoxolvedsi pe y? (chi-square)
test. Ag vmoBécovpue 611 10 A €xet draxpirég Tyég, oniadn al, a2,::: ac.
To B éxet dweopetikéc tég, onaadn bl, b2,:: br. Ot mhewideg
dedopévev  mov  meprypdoovtor oand T A ko B pmopodv va
OMEIKOVIGTOVV MG TIVOKOS EKTOKTNG avAyKns, Ue Tig THéG € tov A va

AOTEAOVV TIG OTNAES KOt TICITIUES TOL B vo amotehovv T1g Ypopupés. Ag

30

Institutional Repository - Library & Information Centre - University of Thessaly
01/06/2024 23:09:31 EEST - 52.15.171.10



vrobécovpe 61t pe (A4;, Bj)dnidvovpe o kowd cupfdv mov moipvel to
YOPOKTNPOTIKO AGTNV T @; Kol TO YopoKkInplotikd Bomyv tun b;,
onAadn, omov(A=a;,B=b;). Kabe mbavo kowd cvpPdv (4;, Bj) éxet 1o
d1k6 tov keM otov mivaka. H tnf y?(emiong yvwot) o¢ 6TATIGTIKY

Pearson y?) vroAoyiletar g eEAc:

(0ij—€ij)?
XN X =

eij

omov o;; eivaw M mopatnpoduevn cvxvoTNTO (INAAST] TPOYUOTIKT
pétpnom) tov Kowov yeyovotog (4;, B;) ko e;; eivou M avapevopevn
ovyvéma tov (4;, Bj), n onolo umopei va voroyiotel wg e&fg:

_count(A=a;) X count(B=bj)
el-j = n

omov n givar 0 aplOpdc Tov TAelddov dedopévav, count(A = a;) sivor
0 ap1Opdg TV TAEWGd®V Tov £xovv TuNa; yio o A kau count(B = b;)
gtvor 0 apBpog Tov mrelddwv mov éxovy T b v to B. T tov
VITOAOYIGUO TOV abpoicpatog g eéicmong y2Aapdvoviawmdyn Oia
o IXC keMd. To keMA OV SIUHOPPAOVOVV TEPIGGOTEPO THV TN )2
elval exeiva yio to omolo M mpoypoTiky pETpnon  €ivor  TOAD
Srapopeticr omd v avapevopevn. Ot x? otatiotikés dokualovy v
vndBeon Ot ta A kot B eivoan aveaptnra, onAadn dev vmapyet

ovoyetiopoc petaéd tovg (Jiawei Han, 2011).
3.9 Avackénnen tov pétpov aflordynong

Kotd xapovg éyovv mpotabel wor perenBel moAld pétpo a&loAdynong
oxeTIKA pe Tig peBddovg Yo ta suyvh mpdtuma EOPLENG, TEGGEPN EK TOV OTOIMV
aiCovv aitepng avapopdg kot sivar ta e€ng: all_confidence, max_confidence,

Kulczynski ko cosine.
e all_confidence

Aappdavovtag voyn dvo itemsets, A kou B,  pétpnon all_confidence

tov A ko B opiletar og e&ng:
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sup (AUB)
max {sup(4),sup(B)}

all_conf(A, B) = =min{P(A|B), P(B|A)}

6mov max {sup(4),sup(B)} €ivarl 1 péylotn vroompién tov itemsets A
ko B. 'Etot, all_conf(A, B) etvon emiong 1 eAdylotn eUmotocuvn TV 300
Kavoévev ohvdeong mov oyetilovror peta A kot B, dniadn,A = B kot

B = A.
e max_confidence

Aappdvovtac vmdyn Svo itemsets, A ka B, 1 uérpnon

max_confidence tov A kot B opiletar w¢ €nc:
max_conf(A,B) = max{P(A|B), P(B|A)}

H pétpnon max_conf givan n péyiotn gumotoohvn tov 600 Kavovev

ovuvdeonc, OnAaon, A = B kau B = A.

e Kulczynski

Aappdvovtac voyn 6vo itemsets, o A kot B, n pérpnon Kulczynski

tov A ko B opileton og €€ng:
Kulc(A,B) = >(P(A|B), P(B|A))

IIpotddnke to 1927 and tov ITohwvod pabnpotikd S. Kulczynski kot
pumopel vo Bewpnbel ¢ opécog Opog 600 UETP®V EUMIGTOGHVIC.
Anlodn, etvar o  pécog  Opog  dVvo  mBavdv  cuvONKOV:
n mbavotnta tov itemset B mov dedopévov tov itemset A kot m

mbovotTo Tov itemset A dedopévov tov itemset B.
e cosine

Aapfdavovtag vmoyn dvo itemsets, ta A kor B, n pétpnon cosine

(ovvnuitovov) tov A ko B opileton og e&ng:

. _ P(AUB) __ sup(AUB) _\/—
cosme(A,B)—\/P(A)XP(B)—\/SHP(A)XSHP(B)— P(A|B) x P(B|A)
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H pétpnon cosine pmopet va Oswpnbei g o evapuoviouévn pétpnon
avoyoong (lift): Ot dbvo tomol eivar mopopoor ektdc OTL Yoo TO
ocuovnuitovo, 1M teTpayoviky pia  Aappdveror 6to0  TPOIOV TV
mBavotntev Tov A Ko B. Avti eivon Opmg pior onpoavtikny dpopd,
enedn, AapPdvovroc v teETpayOViK pilo, M TWR cvvnuitovov
emmpedletar povo amd v vrootnpién twv A, B xor AUB kot 6yt omd

TOV GLUVOALKO op1Opod transactions.

Kafe pio amd avtég T1g T€606EpIG LETPNGELS TOV TEPLYPAYOLE EXEL TNV
akoAovOn Wt to: H Ty g emmpedletar pdévo amd v vrootpién
tov A, B, ko AUB, 1 axpiéotepa, and T vwd 6povg mbavaotnteg Tmv
P(AUB) ot P(BUA), aAld Oyt amd tov ovvolkd aplOpd Ttov
transactions. AAAn ko1 Tovg 1ot eivar 0Tt | TN kéOe pétpnong
Kopaivetar and 0 €og 1, kot 660 vynAdTEPN €lvol M TIUY, TOCO TO
otevn etvan n oxéon petald A ko B. To cvumépacpa mov mpokvmtel
and 1 ovykplon tev &1 uedddwv pétpnong (cvumeprrappovouévav
tov lift ko ¥? mov mepryplyape vopitepa) eivar to eEfc: po pétpnon
v va Bewpnbel evdweépovca dev mpémel vo  emnpealeTon  amd
transactions mov dev mepiEyovv To. itemsets mov upag apopodv,

SLPOoPETIKG o dNovpyovoe aoToO UTOTEAEGUOTAL.
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KE®AAAIO 4: EPAPMOI'H E=EOPYZEHX XYXNOQN [HPOTYIIQN KAI
AHMIOYPI'TA ITPOBAEYEQN

4.1 Tevikn weprypoonf

Mo tov oyedacpd kot TV VAOTOMNGT TG EQPAPUOYNG YPNOOTOMONKE TO
Orange 3 (Orange data mining, n.d.). To Orange &ivor o covito AoyioukoD
eEOpuéng dedopévov kol pnyoavikng padnong Paciopévn ce components, mwov
dwbéter front-end visual wpoypappotioud Yo SlEPELVNTIK  AVAAVLOT Kot
omtikonoinon odedopévav, ovvdécelg Python ot Pifhobrikec vyio  scripting.
[TephopPdver  éva  oOvoro otoyeiov vy mpo emelepyacio  dedouEvVmV,
BaBpoAdynon YopoKINPIoTIKOV Kol QIATPAPIGHE, HOVIEAOTOINGT, OE0AOYN oM
povtédov Ko texvikée eepedvnone. Epapuoletor oe C++ kou Python. H ypagikn

dtemapn ypnot Pacileton 610 TAOIGI0 TOAAATADY TAATQOPUDV.

To dataset oo omoio éywve ene&epyacio yio v e£0pvén TOV GLYVOV TPOTLTOV
Kol TNV dnuovpyio Tov pHovtéAov TpoPreyng tponibe and dedopéva achevav TG
Kapdoroyikng Khvikng tov 251 Tevikov Nocokopeiov Agpomopiag yio 1o
xpovikd oSwotnuo. 2015 — 2019. Ta dedouéva  agopovv TOGO GE YEVIKA
onuoypagikd otoryeio (MMKIOKNn opdda, GVUAO, ddoTnua voonieiog) 660 Kot o€
OmOTEAECUATO EEETACEWV (KOPOOAOYIKOL OeikTeC KAT.) KOOMDC KOl GE AVOADOELS

QOPUAK®OV KOl VYEIOVOUIK®DY VAIKOV.

4.2 Ileprypa@n} viomoinong

21 cuvéyel ToPoVSLAlovTol avVOAVLTIKA OAES Ol EVEPYELES OV £YVAV KO TO
frnpoato mov axoiovBnOnkov yw TV LAOTONGCT TOL HOVIEAOL TPOPAEYEWMV LE
TPOTO TTOL VAL KOOIGTE £PIKTA TNV SUVOUKY] XPTOT) TOL LEAAOVTIKA LLE OLLPOPETIKES

TNYES OEOOUEVOV.

4.2.1 Ewaymyn oedouévav

To mpdto Pripa yoo v vAOTOINGM TG €PAPUOYNG, €tvan M elGay®YN
omv mateoppo Orange tov dedopévov mpog eneéepyacio (dataset), ta
omoia, OmM®G oavaeEépnke mo TAVE TPoépyovior amd acBevelg g
Koapdioroyumg Kivikng tov 251 I'evikov Nocokopegiov Agpomopiog yio 1o
xpovikd odotnua 2015 — 2019. To mieovéknua mov divel M xpnon g

OLYKEKPIUEVNC TAATPOPLAG €fvol TO OTL EMTPENEL TNV EGOYWYT OEdOUEVOV
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oe duapopeg popeés (.xlIsx, .csv, SQL Data, Oracle tables kAn.). To apyeio
nov eméyOnke eivor og popen excel (.xlIsx).I'a v eilcaywyn tov apyeiov

yivetar yprion tov file widget:

= File = ] X
@ File: | INPATIENTS_FINAL.xlsx > &' Reload
O URL: [ | v]

Info

1522 instance(s)

20 feature(s) (27.6% missing values)

Data has no target variable.

0 meta attribute(s)

Columns (Double click to edit)
Name Type Role Values &~
2 SEx categorical  feature FEMALE, MALE
3 SMOKE categorical  feature NO, YES
4 INMONTH categorical  feature Apr, Aug, Dec, Feb, Jan, Jul, Jun, Mar, May, Nov, Oct, Sep
5 INDATE datetime feature
6 OUTDATE datetime  feature
7 CAREDAYS numeric feature
8 SURG categorical ~ feature NO, YES
9 cpK numeric feature
10 cHoL numeric feature
11 saccs numeric feature
12 crp numeric feature
13 |cp1o categorical ~ feature A41.9, A48.3, C18, €50, C67.0, C78.0, C85.1, C85.7, D15.1, D50.9, D64, D64.9, D86.8, E11, E66...
14 SALOSPIR numeric feature 0.0, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0, 12.0, 13.0, 14.0, 15.0, 16.0, 17.0, ...
15 CLEXANE numeric feature
16 ANGORON numeric feature 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0, 12.0, 13.0, 14.0, 15.0, 16.0, 17.0, 18.0...
17 SYRINGE numeric feature 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0, 12.0, 13.0, 14.0, 15.0, 16.0, 17.0, 18.0...
18 DRIP_DEVICE numeric feature 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0, 12.0, 17.0, 20.0, 21.0, 25.0
19 BLOOD_TUBULE numeric feature 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0, 12.0, 13.0, 14.0, 15.0, 16.0, 17.0, 18.0...
20 CANULA numeric feature 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0, 13.0, 22.0, 35.0 %

Browse documentation datasets’ Reset Apply

2B

Ewovo, 6: File widget

Onwg @aivetor kot otV Topomive ekova Tto opywd dataset
armoteleitar and 20 otmreg dedopévov (features) oe d14popeg HOPEEG
(categorical, numeric, datetime), éxet 6t0 GOVOAO TOL 1522 pOVOSIKEG
KOTOYOPNOEL, £XEl KEVEG TWES 6€ MOG0ooTd 27.6% kou dev €xel akouo
kaBopiopévn HETaPANTN-0T0Y0. XV €kdéva Tov akoAovbel paivetor éva

detypa ™ apyikng popeng tov dataset (e yprion Tov data table widget):
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880
820
760
790
a0
560
760
810
820
10 880
n 70
1 80
1320
14 500
15 550
5 810
1 760
1B 820
19 840
2 80
2 660
2 180
2 810
u %0
5 580
% 80
a7 810
28 780
2 7O
3 680

L T I S

AGE SEX

FEMALE
MALE
MALE
FEMALE
MALE
FEMALE
FEMALE
MALE
MALE
MALE
MALE
FEMALE
MALE
MALE
MALE
MALE
FEMALE
MALE
MALE
MALE
MALE
MALE
FEMALE
MALE
MALE
MALE
FEMALE
FEMALE
FEMALE
FEMALE

NO
YES
YES
YES
NO
YES
YES
NO
NO
NO
YES
NO
NO
YES
YES
YES
NO
NO
NO
YES
NO
YES
NO
NO
YES
NO
NO
NO
NO
NO

SMOKE
Sep
Sep

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

INMONTH
100
30
60
20
80
20
60
90
170
30
50
50
40
280
210
70
100
40
90
80
290
70
90
40
90
50
40
130
60
120

CAREDAYS

NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO
NO
NO
NO
NO

SURG

260
440
1230
580
13060
750
120
420
210
310
1000
350
390
1050
170
1810
280
230
1050
1610
1200
1340
450
1210
16950
890
830
1290
440
190

Pk
135
143
152
190
145

27
9%
105

106
169

190
160
131
88

115
115
100
105
165
140
108
176
256
124

151

CHOL
103
m

12
123
101
12

115

SACCS

3
5550
523
1070
118.00
1350
3100
2520
1030
434
14.50

16.10
1220
1050
2120
1330
322
121.00
2690
1040
mn
an
1620
4730
409
an
3
09

CRP icp10

A9

1471
1214

1089
1420
RO7.2
130

1255
150

1255
1255
1211

RS5
199
Q898
1211
1309

1255
125
1495

Euwcdva 7: Data table widget
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4.2.2 Awaypoppa okédaocng (scatter plot)

To odevtepo Prjuo eivor m ypnon tov scatter plot widget ywoo v

OTEIKOVIOT] TOV OPYIKOV ded0UEVOV LE T LOPON S10yPAUIOTOS GKEDUONG

(scatter plot).

‘Eva S1dypappa okédaong (ovopdletan eniong scatterplot, scattergraph,
scatter chart, scattergram 1 scatter diagram) &ivai €évog TOTOG YPOPNHLOATOG 1
HoONUOTIKOD S0y PAULOTOS TTOV PN CLUOTOLEL KOPTEGLUVES GUVTETAYUEVES
Yo TNV EUEAVION TIUAOV Yoo TUTIKG V0 peTtaPAntég Yoo €vol GOVOLO
dedopévav. Av ta onueia givor kwdtkomomuéva (ypopo / oynua / uéyedog),
umopel va gppoviotel o emmAéov petafint. Ta dedopéva eppaviCovton
®¢ (oL GVAAOYY onueimv, N kdBe pio amd TG omoieg Exel TV TN piog
petaPAntg mov kabopilel T B€om oTov op1lovTio AEova Kot TNV T TNG

GAANG petaPAntng mov kabopilel T Béon otov katakopveo dEova (Jarrell,

1994).

=

2
oY 8
3 Data Table
) g
8
=
g
File o)
2, s
E 5
(7]
&
< % Preprocessed Data — Data m
% i .
g Select Columns (Target
variable)

Scatter plot widget

Scatter Plot
Ewova 8: Scatter plot widget

Y115 eoveg mov akolovBovv mapovoidovrar diipopa scatterplots ta
omoio. TPOKHTTOLV YPNCUOTODVTOS OC UETARANTY TOL AEOVA XTIG NUEPES
voonieiog kdbe meploTaTIKOD, EVAO 0TOV GEOva Yyivetar xpnon LAIK®V Kot

eoppdkov voonieiog. Tavtdypova KAVOVTOS XPOUOTIKE KOIKOTOINGN TV
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scatter plots metvyaivovpe omewovion pe Paon o tpitn petaPfinty, N

omoio, OTNV GULYKEKPYEVN TEPIMTOON €lvol O UNVOAG EIG0Y®OYNG OTO

VOGOKOLELO.

& Scatter Plot

Axsx: () CAREDAYS
Axis y: SALOSPIR

[ Find Informative Projections

Color: INMONTH
Shape:  (Same shape)
Size: (Same size)
Label: (No labels)

[ Label only selection and subset

Symbol size: | |

Opacity: | ] g

Jittering ] 9
3

|:| Show color regions
[ show legend
[ show gridiines
[ Show all data on mouse hover
[/ Show regression line
[ Treat variables as independent

Zoom/Select
EI S

e
%] Send Automatically

& Scatter Plot

axsx: () CAREDAYS

Axisy: () CLEXANE

[ Find Informative Projections |

Color: INMONTH
Shape:  (Same shape)
Size: (Same size)

Label:  (No labels)

[] Label only selection and subset
Symbol size: | ]
Opacity: | ] w
Jittering ] §

(2] show color regions
[4] show legend
[ show gridiines
Show all data on mouse hover
[ show regression line
[] Treat variables as independent

Zoom/Select
el

Send Automatically

© Other

Ewova 9: Scatter plot for Salospir

Ewova 10: Scatter plot for Clexane
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& Scatter Plot

Adsx: () CAREDAYS

avisy:  [{) ANGORON

[ Find Informative Projections
Color: INMONTH

Shape:  (Same shape)

Size: (Same size)

Label:  (No labels)

[] Label only selection and subset

Symbol size:
Opacity:
Jittering | |

ANGORON

] Show color regions
[ show legend
D Show gridlines
E Show all data on mouse hover
[ show regression line
[ Treat variables as independent

Zoom/Select

EE EE

Euwcdva 11: Scatter plot for Angoron

l## Scatter Plot e o

Adisx: CAREDAYS - (0]
200 -

Axisy: () BLOOD_TUBULE

[ Find Informative Projections

180
Color: INMONTH
Shape:  (Same shape) @ 160 P
Size: (Same size)
Label:  (No labels) v 140

E]Labelonlyseﬁedimandwbset »,“
Symbol size: | | e
Opacity: | |
Jittering | |

BLOOD_TUBULE

100 -

[] show color regions
Show legend
D Show gridlines
Show all data on mouse hover
Show regression line
[ Treat variables as independent

Zoom/Select
GEE
Send Automatically CAREDAYS

Ewova, 12: Scatter plot for blood tubule
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4.2.3 Tlpo-eneéepyaosio dedopévarv (data preprocessing)

10 1pito Prpa Kavovpe Vv mpo-enelepyacio TV SESOUEVOV HAG, 1)
omoia amotehel o TeXVIKN €£6pLENC GESOUEVOV TTOV ¥PTCLLOTOLEITOL Y10 TN
LETATPOTY] T®V U1  ene&epyocuéveoy  Oedouéveov  G€  yYpNoIUN Kol
amoteAecUaTIK) popen. Ta Priuota mov axoiovBoldue yioo v mpo-

enelepyooia eivar ta e€ng: (Data preprocessing in data mining, n.d.)

1. KaOapiopog ogoopévarv: Ta dedopéva umopovv va €xovv moAAG
doyeto ko eAleimovra pépn. Mo va yepiotovpe avt) ™V KATAGTAOT,
Kévovpe kabBopiopd tov dedopévav poc. O kabaplopdg meptapfPaver

dwayeipion dedopévav mov Astmovv, BopvPmon dedopuéva K.AT.

e Asgdouéva mov Agimovv: AvT 1 KOTACTOON TPOKLATEL OTAV
Kamowo,  dedouévo  Aeimovv  omd  todataset. Mmopei  va
OVTILETOMIOTEL LE SLAPOPOVG TPOTOVG OTMG:

Ayvooopue Tic mAewadeg (tuples):Avti 1 mpocéyyion &ival
KOTAAANAN HOVO OTOV TO GUVOAO OEQ0UEVOV TOL £YOVLUE Eivol
OPKETA LEYOAO Kot TTOAAEG TIUEG AEiTOVY PECO OE Lol TTAELAOOL.

Yopminpovoope TS TMES TOL  Asimovv:  YTapyovv
d1apopot Tpodmot Yo va yivel aut N dwdikacio. Mmopovue yo
TOPAOELYHOL VO ETAEEOVIE TN GLUTANPOOCYT] TOV TIUOV OV
Aetmovv yepokivnta, N LE TOV HECO OPO TV YOPUKTNPICTIKAOV 1)

HE TNV 0 TOVY| TIun.

e Oopupadn Asdopéva: Ta BopuPmdn dedopéva etvar Eva AoKOTO
ototyelo mov dgv umopet va gpunvevtel cootd. Etvar dvvatod va
onuovpynfet  Ady®m  EAOTTOUOTIKNG  GULAAOYNG  Oedopévay,
COUALATOV EIGOYMYNG 0edOUEVDV KATT. Mmopel va avTletomiotel
LE TOVg aKOAoVOOVG TPOTOVC:

Mé00doc Binning: Avt 1 pébodog Aettovpysl o€
ta&wvounpéva dedopéva yuo va to eEoporivvel. Ola ta dedopéva
yopiovtar og Tunuoto icov peyéBovg kol T GuVEXELD
EKTEAOVVTOL S1AQOPES LEBOSOL Y10 TNV OAOKANP®OT| TNG EPYGIOG.
Kd&0e xatokeppatiopds avipetoniletor yopiotd. Mmopoovue va

OVTIKATOGTNOOVUE OAa Ta OedopEva GE Eval TUNLLOL LE TO LEGO OPO
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N TIG OPLOKEG TIWES TTOV UTOPOVV Vo, ¥pnoomombovv yo v
OAOKANPOOT TNG EPYOTIOG.

Omo0odpounon: Edd to dedopéva pmopodv vo yivouv
OLOAG TPOooapUOlovTas Ta 6€ po cuvaptnon Toivdpounone. H
TOAVOPOUN G OV YpNOoLoTToLEiTOL Umopel var efvart ypoppkn (e
plo ave€dptnm petafinti) N moAAamAn (oL €xel TOAAOTALG
avegapTnTec LETAPANTEC).

Opadomoinon: Avtr 1 TPocEyyioTn OpadOTOLE TO TAPOLO1L
dedopéva o éva cvumieypa. Ta amobépoto pumopet va unv Exovv

eVTomoTel M| va técovv EE® amd Tig ovotadeg (clusters).

2. Metaoynuotiopdg 6edopuéveov: Avtd 1o Prpo yivetal TpoKEUEVOL
VO, LETOGYNUOTIOTOVV T OEOOUEVO GE KOTAAANAEG HLOPPEG KOTAAANAES Y10

mv €£6puén. Avtd mepthapPavel Tovg okdAovOoVG TPOTOVG:

e Kavovikomoinon: Avtd yivetor v vo KAlpaxkmBovv ot Tiég
dedopévev o éva kabopiopévo vpog (-1,0 émg 1,0 1 0,0 £mc 1,0)

e Emioyn Xopoktnplotikov: Xe vt TN OTPOTINYIKY, VEO
YOPOKTNPIOTIKE  KATOoKELALOVTOL O TO OdOUEVO  GUVOAO
YOPAKTNPLOTIKAOV Y1 vo. BonOncovv 1 dtadikacio e£6pvéng.

o Awkprrotnra: ['ivetorl Yo vo oVTIKATOGTOEL TIC TPMOTEG TIUEG
TOV aplOUNTIKOV YOPOKTNPIOTIKOV KATO ETITESN SOGTNUATOV 1)

EVVOL0A0YIK( ETITED .
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Kdvovtag yprion tov preprocess widget kot akolovbmvtag kdmoo omd

T0 TOPATAV® Prpota, TETVYaivovue TV entBount popen tov dataset.

X0 >
>
_'/
-~
\ _
)
File \\ 8
\ &
\
\
“\ .“, \'.
| 3
. k-
% |
I\ ’\
- ’r
Preprocess

Ewcdva 13: Preprocess widget
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% Preprocess

Preprocessors

AYYk>rEHE@ R+

Randomize

Impute Missing Values
Select Relevant Features
Select Random Features

Normalize Features

CUR Matrix Decomposition

Discretize Continuous Variables

Continuize Discrete Variables

Principal Component Analysis

Output

)
[

AGE
1 2845
2 795845
3 T15-795
4 715-795
5 <555
6  555-715
7 715-795
8 795-845
9 795 - 845
10 =845
11 715-795
12 2845
13 <555
14 <555
15 <555
16 79.5-845
17 715-795
18 79.5-845
19 795-845
20 795-845
21 555-715
22 <555
23 795-845
24 <555
25 555-715
26 795-845
27 =845
28 T715-795
29 T715-795
30 555-71.5

SEX
FEMALE
MALE
MALE
FEMALE
MALE
FEMALE
FEMALE
MALE
MALE
MALE
MALE
FEMALE

FEMALE
MALE
MALE
MALE
MALE
MALE
FEMALE

FEMALE
FEMALE

Send Automatically

NO
YES
YES
YES
NO
YES
YES
NO
NO
NO
YES
NO
NO
YES
YES
YES
NO
NO
NO
YES
NO
YES
NO
NO
YES
NO
NO
NO
NO
NO

SMOKE

INMONTH

CAREDAYS

85
<45

125

Impute Missing Values x

@ Average/Most frequent

O Replace with random value

O Remove rows with missing values.

Discretize Continuous Variables X

O Entropy-MDL discretization

® Equal frequency discretization

O Equal width discretization

Number of intervals (for equal width/frequency)
: 8 , : . . 5
O Remove numeric features
Ewova 14: Data preprocessing
SURG CHOL SACCS CRP ICD10 SALOSPIR CLEXANE ANGORON SYRINGE DRIP DEVICE

NO 120 - 142 100 - 104 <317 150 <55 <92 9.106 - 9.606 46.393 - 46,893  3.197 - 3.697
NO 142 - 152 104 - 112 23335 148 6451 - 6951 <92 9.106 - 9.606 46393 - 46,893  3.197 - 3.697
NO 152 - 182 104 - 112 317-8 150 <55 <92 < 9,106 46.393 - 46,893  3.197 - 3.697
NO 2182 2126 8-1425 A4S 6.451 - 6951 92-97 9.106 - 9.606 < 46.393 3.197 - 3.697
NO 142-152 100 - 104 23335 150 6951 -9.5 92-97 9.106 - 9.606 < 46.393 <3197
NO 120 - 142 < 100 8-1425 471 6451 - 6951 92-97 9.106 - 9.606 46.393 - 46,893 3,197 - 3.697
YES 2182 100 - 104 1425 - 3335 1214 6.951-95 92-97 <9.106 < 46393 3.197 - 3.697
NO <120 < 100 1425 - 33.35 150 5.5 - 6451 92-97 9.106 - 9.606 < 46,393 3.197 - 3.697
NO <120 2126 8-1425 150 6451 - 6951 92-97 < 9.106 < 46393 <3197
NO 120 - 142 < 100 317-8 1089 6451 - 6951 <92 9.106 - 9.606 46.393 - 46,893  3.197 - 3.697
NO <120 < 100 1425 - 3335 1420 6451 - 6.951 92-97 <9.106 46393 - 46,893  3.197 - 3.697
NO 152-182 104 - 112 317-8 RO7.2 <55 <92 9.106 - 9.606 « 46,393 3.197 - 3.697
NO 142 - 152 104 - 112 1425 -33.35 130 6.451 - 6951 92-97 9.106 - 9.606 46.393 - 46,893  3.197 - 3.697
NO <120 112-126 8-1425 150 6451 - 6951 <92 9.106 - 9.606 < 46393 3.197 - 3.697
NO 2182 100 - 104 8-1425 150 295 92-97 9.106 - 9.606 < 46,393 3.197 - 3.697
NO 152 - 182 104-112 1425 - 3335 1255 5.5 - 6451 97-125 9.106 - 9.606 < 46393 3.197 - 3.697
NO 120 - 142 < 100 8-1425 150 6451 - 6951 =175 9.106 - 9.606 « 46,393 3.197 - 3697
NO <120 < 100 3.17-8 1255 5.5 - 6451 92-97 9.106 - 9.606 < 46393 3.197 - 3.697
NO <120 < 100 23335 1255 6.951-9.5 125-17.5 9.106 - 9.606 « 46,393 3.197 - 3.697
NO <120 100 - 104 1425 -33.35 1211 6.951-9.5 92-9.7 9.106 - 9.606 < 46,393 <3197
YES <120 104 - 112 8-1425 150 6451 - 6951 92-97 < 9,106 295 265
NO <120 < 100 <317 R55 6.451 - 6,951 92-97 9.106 - 9.606 <« 46,393 3.197 - 3697
NO 152 - 182 100 - 104 <317 199 6451 - 6951 <92 9.106 - 9.606 < 46393 3.197 - 3.697
NO 120 - 142 < 100 14.25 - 3335 Q898 6.451 - 6951 92-97 9.106 - 9.606 46.393 - 46,893 3,197 - 3.697
NO <120 112-126 23335 1211 5.5- 6451 92-97 9.106 - 9.606 < 46393 <3197
NO 152 - 182 112-126 317-8 1309 6.451 - 6951 92-97 9.106 - 9.606 « 46393 3.197 - 3.697
NO 2182 < 100 <317 148 <55 92-97 9.106 - 9.606 < 46393 3.197 - 3.697
NO 120 - 142 2126 « 317 1255 =95 92-9.7 9.106 - 9.606 « 46,393 3.197 - 3.697
NO 142 - 152 <100 3.17-8 125 <55 92-97 9.106 - 9.606 < 46,393 3.197 - 3697
NO 142 - 152 100 - 104 8-1425 149.5 6451 - 6951 92-97 9.106 - 9.606 < 46393 <3197

Ewova 15: Preprocessed data sample
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4.2.4 Emioyq petopinmic-otoyov (target variable)

To térapto Pua eivor omd to TALOV OMNUOVTIKA KOODS agopd otnv
emioyn g petaPintig-otoyov. H petafAnt-otdxog &vog ocuvorov
dedopévmv gtval TO YOPaKTNPIOTIKO TOL GLVOAOVL Yo TO omoio BéAovue va
amoktnoovpe o Pabitepn katovonon. ‘Evag emontevdpuevog adydpBpog
EKHAONONG UNYOVIG XPNOLOTOLEL 1I6TOPIKE dedopéva Yo va, Label TPOTLTTA
KOl VO OTOKOADWEL GYEGELS UETAED GAA®V YOPUKTNPIGTIKOV TOL GLVOAOL

dedopévav Kot tng petaPAntns-otoyov (Target variable, n.d.).

H petapint) otodyog Oa dopépel avaroyo pe TOV ETLXEPNOIOKO GTOHYO
Kol To dtbEsa dedopéva. Xmpig pio EMONUOCUEVT LETAPANTA-0TOYO, Ol
EMONTELOUEVOL OAYOpIOOL eKpdOnong punyavav dev Ba ftav oe Béon va
Kataypdyovv to olabéotua dedopéva oto amoteléopoto. Eival onuovtiko
va, éyovpe évav kKald kKaBopiopévo 6tdyo apod To HUOVO TPAYHO TOV KAVEL
évag aAyopBpog etvar va pdbet o cuvaptnor mov YoPTOYPAPEL TIG OYECELS
HETOEL TV  dedopévev  €166000 Kou NG  petoPAntg-otoyov. Ta
OTOTEAEGUATO TOV HOVTEAOL dgv Ba Exovv vonua av 1 HeToPANT-0TdY0G

dev €yel vomua.

Kdvovtag ypnon tov select columns widget umopodue va opicovue thv

HETOPANTI-0TOYO Yoo TNV omoia OEAOVLE VO KAVOLUE TIC TPOPAEYELC LLOG.
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" s
- a Data Table
1]
[0 2
fat
h=]
o
File o g
2, —
. 5
&
ﬁ’u ] Preprocessed Data — ] j
y, Data \ 1
PYEIOCes Select Columns (Target
variable)

Ewova 16: Target variable widget

To ovykekpuévo widget pog diver ) dvvatdomnro va emdééovue pia M
TEPLGOTEPEG LETAPANTEG-OTOYOVG, KOODG emione va apopECOVE Amd TO

datasetomoieg otyAeg Bewpovpe 61t dev Ba pog fonbrioovy oty vAoToinoN

TOV HOVTEAOV TTPOPAEYE®V.
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[& Select Columns (Target variable)

Available Variables

| Filter

Up

Down

Up

Down

Up

Down

Reset

Features

lFiIter

SACCS

CPK

CHOL

CRP

CLEXANE
ANGORON
SYRINGE
DRIP_DEVICE
CANULA
BLOOD_TUBULE

Target Variable

SALOSPIR

Meta Attributes

Ewcdva 17: Enoyn petafinmg-ctoyov
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425 Awympiopog tov dataset o€ train ko test

‘Exovtag xdvel vopitepa v €mAoyn TG UETAPANTAG-GTOYOV, GTO
néunto Prpa Tpoywpdue otov daywpiopd tov dataset oe train ko test

KAvovtag ypnomn tov avtictoryov widget.

O

02® &
a Data Table
8
L] 3
a
=]
g
File 9
7]
&
ﬁ' Preprocessed Data — Data Data
A\ e
S
Preprocess Select Columns (Target Train - Test split
variable)
@
as
e
Scatter Plot

Ewoéva 18: Train — Test split

Ta dedopéva katdptiong (train set), mov ovopdalovtar exiong dedopéva
exknaidevong Al ekmadevtikd cet, cUVoro dedopévov kKatdptiong N set
learning - &ivol o1 TANPOPOPiEG MOV YPNOYOTOLOVVTAL Y0, TV KATAPTION
evog aiyopiBuov. Ta dedopéva exmaidevong meptiapfdvovv 1660 TO
dedopéva 16000V 060 KoL TNV avTioTor avapevopevn anddoon. Me Baon
ovtd ta dgdopéva, o oAyoplBuoc pmopel va pdber mog va epapudlet
texvoloyieg Omwg To vEvpwVIKA Olktvo, vo poboivel Kot vo mopdyet
nepimAOKA OMOTEAEGLOTO, OGTE Vo Umopel va AapPdvel axpiPeic amopicelg
otav apyotepa tpo@odoteitol pe véa dedopéva. Ta dedopéva exmaidevong
UTOpoLV va. xpnoomomBovv  yuio. S1eopovg aAYOPIOLOVS  UNYOVIKNG
pdonong, 6mwg avdivon cvvaicOnudrtov, enelepyasioo LGIKNAG YADGGOG

Kot Koraption chatbot.
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Ta dedopéva doxudv (test set), amd v GAAN Thevpd, Teptiapupdavovy
poévo dedopéva 10600V, Oyt TtV avtictoyn avapevopevn €odo. Ta
dedopéva SOKIUMY YPNOIULOTOOVVTAL Y10, VO EKTIUAGOVY OGO KOAG O
OAYOPIOUOG oG EYEL «EKTOMOELTED KOl Y10 VO KOVEL U0 EKTIUNOT TV

dVVATOTNT®Y TOV LOVTEAOV TTPOPAEYEMV.

Yy mepintowon pog o dwywpiopdg train — test Eywve pe otabepn

avoroyio 80 — 20 6Tmwg eaivetal otny £KdvVa TOL AKOAOVOEL:

& Data Sampler ? X

Information

1522 instances in input dataset.
Outputting 1218 instances.

Sampling Type
@® Fixed proportion of data:
¥ s0%

O Fixed sample size

4

Instances: il

] Sample with replacement

O Cross validation

4

Number of folds: |10

4

Selected fold: 1

O Bootstrap

Options
Replicable (deterministic) sampling
[] Stratify sample (when possible)

Sample Data
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4.2.6 Evpeon cuyvav IpoTiTOV Kol KAVOVOV GVGYETIONG

Aol égovue ohokAnpdoet Tov dtaympiopd tov dataset oe train kou test,
10 enduevo PRuo aQopd otV €0PECT CLYVAOV TPOTHIWV Kol KAVOV®V
ovoyétionc. H edpeon tovg yivetan pe yprion tov avtictorywv widgets, ta
onoio, Pacilovtar otov adydpiBuo FP-growth. Xtoyog pog eivor n gvpeon
TPOTOHNOV Kot Kavovav pe oyxvpod confidence kou support (>70%) mov Oa

HOG 0ONYNOOLV GE YPNOUYLES TOPATNPNOELS KOl GE EEAYOYN TOV COOTMOV

I
CUUTTEPACLATOV.
LR X J
Freguent Itemsets
M "
NG 3
02 8 6’
a Data Table @ s-00
1 Q
&
N 4
2 af 7 Association Rules
B 8/ ¢
File 9 g ‘;§ &
S, 8 o A
o ;ﬁ’_ bod
& Q

ﬁ Preprocessed Data — Data Data
3 [l

Preprocess Select Columns (Target Train - Test split

variable)

Scatter Plot

Ewova 19: Frequent itemsets - Association rules widgets

49

Institutional Repository - Library & Information Centre - University of Thessaly
01/06/2024 23:09:31 EEST - 52.15.171.10



211¢ ekdveg TOv akoAovBovv amekoviCovial ta. cuyva TPATLTTA Kot Ot
KOVOVEG  OCULGYETIONG  OVTIGTOW(O, 7OV  TPOKVTTOLV &yovtag  Oéoet

oLYKEKPUEVO KaTdTato Opto confidence kot support.

*++ Frequent [temsets = O
Info
: ltemsets Support %
2;::;‘:2:;"::30 " (CLEXANE=85 87 86500
B i v ANGORON=9.106 - 9.606 1020  83.74
‘ S : DRIP_DEVICE=3.197 - 3.697 902 74.06
| Collapseal | |+ pDRIP_DEVICE=3.197 - 3.697 1057 8678
v CANULA=2.413 - 2.913 950 78
Find itemsets BLOOD_TUBULE=13.352 - 13.852 897 73.65
i l . BLOOD_TUBULE=13.352-13.852 912 74.88
v SURG=NO 1076 8834
Max. number of itemsets: l 10000 ANGORON=9.106 - 9.606 898 73.73
DRIP_DEVICE=3.197 - 3.697 944 715
Find Ttemsets CANULA=2.413 - 2.913 878 72.09
v CANULA=2.413- 2913 995 21,69
BLOOD_TUBULE=13.352- 13.852 906 74.38
Filter itemsets BLOOD_TUBULE=13.352 - 13.852 925 75.94

Contains: I I

Min, items: |1 | Max. items:

Apply these filters in search

Send Selection Automatically

Ewova 20: Frequent itemsets
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=+ Association Rules

Info
Number of rules: 20
Filtered rules: 20
Selected rules: 0
Selected examples: 0

Find association rules

Minimal support: I 72%
Minimal confidence: l 80%
Max. number of rules: I 10000

[ Induce dassification (itemset — dass) rules

Find Rules

Filter rules
Antecedent

Contains:

Consequent

Contains: I

Apply these filters in search

Send Selection Automatically

SI.;;)p Conf Covr Strg Lift Levr Antecedent Consequent

0780 0.955 0.817 1.062 1.100 0.071 CANULA=2413 - 2913 DRIP_DEVICE=3.197 - 3.697

0.780 0.899 0.868 0.941 1.100 0.071 DRIP_DEVICE=3.197 - 3.697 CANULA=2413-2913

0775 0.877 0.883 0982 1011 0.008 SURG=NO DRIP_DEVICE=3.197 - 3.697

0.775 0.893 0.868 1.018 1.011 0.008 DRIP_DEVICE=3.197 - 3.697 SURG=NO

0749 0986 0759 1.143 1.136 0.090 BLOOD_TUBULE=13.352 - 13.832 DRIP_DEVICE=3.197 - 3.697

0749 0.863 0.868 0.875 1.136 0.090 DRIP_DEVICE=3.197 - 3.697 BLOOD_TUBULE=13.352 - 13.852

0744 0911 0817 0930 1.199 0.123 CANULA=2413-2913 BLOOD_TUBULE=13.352 - 13.852

0744 0979 0759 1.076 1.199 0.123 BLOOD_TUBULE=13.352 - 13.852 CANULA=2413 - 2913

0741 0.884 0837 1.036 1.019 0014 ANGORON=9.106 - 9.606 DRIP_DEVICE=3.197 - 3.697

0741 0.853 0.868 0965 1.019 0.014 DRIP_DEVICE=3.197 - 3.697 ANGORON=9.106 - 9.606

0737 0.880 0.837 1.055 0.997 -0.003 ANGORON=9.106 - 9.606 SURG=NO

0737 0.835 0.883 0.948 0.997 -0.003 SURG=NO ANGORON=9.106 - 9.606

0736 099 0744 1.167 1.141 0.091 CANULA=2.413 - 2913, BLOOD_TUBULE=13.352 - 13.852 DRIP_DEVICE=3.197 - 3.697

0736 0944 0780 0974 1243 0144 DRIP_DEVICE=3.197 - 3.697, CANULA=2.413 - 2.913 BLOOD_TUBULE=13.352 - 13.852

0736 0902 0817 0917 1204 0.125 CANULA=2413-2913 DRIP_DEVICE=3.197 - 3.697, BLOOD_TUBULE=13.352 - 13.852
0736 0.849 0.868 0.857 1.141 0.091 DRIP_DEVICE=3.197 - 3.697 CANULA=2.413 - 2.913, BLOOD_TUBULE=13.352 - 13.852
0736 0984 0749 1.091 1.204 0.125 DRIP_DEVICE=3.197 - 3.697, BLOOD_TUBULE=13.352 - 13.852 CANULA=2413-2913

0736 0970 0759 1.027 1243 0.144 BLOOD_TUBULE=13.352 - 13.852 DRIP_DEVICE=3.197 - 3.697, CANULA=2.413 - 2.913
0721 0.882 0817 1.081 0.999 -0.001 CANULA=2.413-2913 SURG=NO

0721 0816 0.883 0925 0.999 -0.001 SURG=NO CANULA=2413-2913

Ewova 21: Association rules
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4.2.7 Emioyn tov povrélov mpofieyng

Y10 emduevo Prua yivetar M «ekmoidgvony tov train dataset pe v
EMAOYN TOL KOATOAANAOL TPOYVOOTIKOV poviéAov. H  mpoyvmotikn
HOVTEAOTOINGN €lval 1 S1dIKOGIL ANYNG YVOOT®V OTOTEAEGUATOV KOl 1)
avamtuén evog HoviEAOL mov umopel vor TPoPAEYEL TYWES Yo LEALOVTIKA
yeyovota. YTapyovv moALol S10pOPETIKOL TOTOL TPOYVAOOTIKOV TEYVIKMDV
HOVTEAOTTOINGNG, OT®MG M YPOUUIKY ToAwvdpounon (ta cvvinin eldyiota
TeTpdyova), N AOYIK  TOAWVOPOUNGN, M moAMvOpOunon  T®V
KOPLQOYPAUUDV, Ol XPOVOCEIPES, TOL OEVTPA ATOPAGEMY Kol TOAAG dAla. H
EMAOYN NG OWMOTNG TEYVIKNG TPOTUING MOVIEAOTOINONG Wmopel va
eEowovopnoel moAd ypovo. H emhoynq evoc AavBoouévov poviéAov
npoPréyewv pmopel vo odnynoel oe avaxkpiPn 1N eviedmg AavOaouévo

CLUTEPAOUATA.

Yy mepintoon pog éywvav dokwég oto train dataset pe ta €€ng

HOVTEAQL:
e kNN
e Logistic Regression
e Random Forest

e Naive Bayes
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Rog, - Oat, 5
Q(:b(ﬂ o Ddfa <

Train - Test split

Frequent Itemsets

)05-6,

Association Rules o~
A
S
032~

Diasa'“p,h — D3

parasanpie = VA

Ewdva 22: Movtéra npdPreyng

A
kNN
'5
\ | ¥
23
Vel oL
\ / a
3
Logistic Regression .
<
: \9’(.&

7

%
Random Forest &
-t

(X X

Naive Bayes

Test and Score

Ono¢ mapatnpodue oy €ik. 21, 1o KaOe LOVTELO TPOPOOOTEITOL [E T

dedopéva tov train dataset kot otn cvvéyelo tpopodotei To test and score

widget, o omoio a&oroyel v amoteleopoTikéTTA TOV pOVIEA®Y. To

ovykekpuévo widget tpogodoteitan emiong pe to dedouéva Tov train dataset

amevbeiog.

Ta amoteAéopato g 0EOAOYNONG @Qoivoviol otV €KOVA OV

oKoAoVOEL:

A Test and Score
Sampling
O Cross validation
Number of folds: 10
Stratified

Cross validation by feature

® Random sampling
Repeat train/test: 10
Training set size: 70 % -~
Stratified

O Leave one out

O Test on train data

O Test on test data

Target Class

(Average over classes)

Institutional Repository - Library & Information Centre - University of Thessaly

01/06/2024 23:09:31 EEST - 52.15.171.10

- O X
Evaluation Results
Mgdel AUC CA F1  Precision Recall
KNN 0.899 0.868 0.849 0.849 0.868
Random Forest ~ 0.963 0.891 0.873 0.869 0.891
Naive Bayes 0.956 0.818 0.843 0.881 0818
Logistic Regression 0.971 0899 0889 0.887 0899

53

Ewcdva 23: A&oddynon tov povtélov mpdPreyng



[Mopatmpodpe 6t vEdpyel N dvvatdTTA YPNCLHOTOINONG SdPopwV
uebodwv agloldynong 6mmc cross validation, tuyaio derypotodnyia, dokun
oto train dataset. I'a. v vAomoinon pag emAéydnke n dokyn oto train
dataset.

Xoupovo pe to omoteléopata tov test and score widget, ola ta
povtéda epgaviCouv eAdylotn amdKAon HETaED TOvg, dV0 OUMS amd AVTA
napovctalovy v peyaAddtepn anotelecpatikotnta: to random forest kot
1o logistic regression. Ot Twég mov omewovioviolr oTovV  TvVOKQ

amoteAECUATOV glval ot €ENG;

e AUC (Area Under Curve): n meployn KOT® amd TNV KOUTOAN

Aertovpylag Tov dEKTN.

e CA (Classification Accuracy): N ovaAoyic ocmoTd

TASIVOLUNUEVOV TTUPUOELYLATOV.
e F1: notaBuiopévn péon tiun axpipelog Ko avakinong.

e Precision: 1o mocootd TtV mpoyuaTiKdOV OeTikdv emi TOL

GLVOAOL TOV TEPMMTOCEWV TOL TaSvounOnKav ¢ OeTikéc.

e Recall: 10 10600616 TOV TPAYHUTIKOV OTIKOV €Tl TOL GLVOAOL

TOV OETIKOV TEPMTOCEDV GTO OEOOUEVAL.

Mo v ypoeikn OmEKOVIOT TOV OTOTEAEGUATOV TOL TOPAYOVTOL OTd
T0. povtéda TpoOPAeyNc ypnoomotovpe to confusion matrix widget. ‘Eva
confusion matrix, eriong yvootd mg Tivakag cPoALATOV, gival pia g181KN
dwitaén mivake 7OV EMUIPEMEL TNV  OMEWKOVION TNG AmOd0ooNg €vOg
alyopiBuov. Kabe cepd tov mivaka avTImpocOREVEL TIG TEPMTMOGELS GE L0,
TpoPAemOUEVN KAAOT VD KAOE GTNAN OVTITPOCMOTEVEL TIG TEPIMTAOGEL GE
po mpaypotikn kKAdon (M avtiotpoea). To dvopa mnydlel amd 1o yeyovog
ot kaf1oTd €0koAo va dwmiotwdel av To cvuoTNUa TPoKaAEl GUYyLVON OF
ovo kamnyopieg (m.y. wdvovtag AGBog emionuoavon pog KAdong g pia
aAAn). Tlpdkerron yoo poe €01k Kotnyopio mivako, pe 000 S10GTAGELS
(“mparypotikd” kot “TpoPAremopEVo”), Kol TAVOUOIOTUTO. GUVOAD “TAEEwV”

Kot 6TIG dVo dotdoelg (kabe cuvdvacuds duotdoewy Kol KAAoNG eival
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po petafint otov wivako EKTOKTNG OVAYKNG). XTI €IKOVEC TOL
akolovBovv amewovileton To confusion matrix toéco Yo to logistic

regression 6co kot yio. to random forest povtéro.

#i Confusion Matrix & O X
kNN Show: |Proportion of predicted v
Logistic Regression
Random Forest Predicted
Nanehayes <46393 46.393-46.83 46.893-63 63-95 295 3

<46393 863% 35% 59 % 0.0% 43% 242
46.393 - 46.893 29% 96.2 % 0.0% 0.0% 0.0% 893
E 46.893 - 63 25% 02% 882% 125% 43% 26
< 63-95 6.6 % 0.1% 59% 815% 87% 34
=295 1.7% 0.0% 0.0% 0.0% 826 % 23
3 4 921 17 16 23 1218
Output

Predictions [ ] Probabilities

Send Automatically Select Correct 1L Select Misclassified Clear Selection

2B

Ewova 23: Logistic Regression confusion matrix
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2 Confusion Matrix

kNN

Logistic Regression
Random Forest
Naive Bayes

= ] X

Show: |Proportion of predicted v

Output
Predictions [ ] Probabilties

Send Automatically

7B

Predicted
<6393 46393 - 46.803 46.893-63 63-95 295 s
<46393  82.9% 20%  00% 00% 00% 242
46393-46.893  24% 978%  00% 00%  00% 893
T 4683-63  40% 00% 1000% 00%  48% 2%
< 63-95  44% 00%  00% 1000% 00% 34
295 04% 02%  00% 00% 952% bH]
s 32 907 15 23 2 1218
Select Correct Select Misclassified Clear Selection

Ewdva 24: Random forest confusion matrix

Extoc tov confusion matrix, pmwopovpe vo yproionotcovpe Kot GAlo

widgets yio Vv omeovIon TANPOEOPIOY OVAAOYO HE TIC OVOYKES MAG,

6mwg ta ROC Analysis, Calibration plot kou Lift Curve.
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To widget ROC Analysis avamoapiotd éva Tpaypatikd OeTikd T0600T0
vavtt evog yevdmg BOetikoh mocootovy g dokyne. O déovag X
OVIWPOCHOTEVEL TO YeLdMDS 0OeTikd mocootd evd o  Gfovag Y
AVTITPOoHOTEVEL TOV aAnOvd Betikd puBud. Me dAdha Aoyia, Evag akpiPng
tavountng Ba £xel To TEPLoGOTEPA OO TO GNUEIN TN KOAUTOANG TOL TAV®D

apLoTEPE OTTMOC POIVETOL GTNV EIKOVO, TTOL 0KOAOVOEL.

TP Rate (Sensitivity )

0.4

0.2

0 0.2 0.4 0.6 0.8 1
FP Rate (1-Spedificity)

Ewoéva 25: ROC Analysis
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Ye avtiBeon pe 1o widget ROC Analysis, to widget Calibration Plot
Katatdooel mlhavotnteg KAGoNng oe oyxéon Me ekeiveg mov mPoPAémovv ot

tagvountéc.

06 /

Calibration curve

0.4f /

oL Lmummme T 0 L TR

| . ! 1 I ! : ! . 1

0 0.2 0.4 0.6 0.8 1

Predicted probability

Ewova 26:Calibration Plot
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Téhog, to widget Lift Curve petpder v amdd00m €VOG EMAEYUEVOV
ta&wvountn évavtt evog toyaiov ta&wvount. H kapmdin avdywong (Lift Curve)
¥pnowonoteitar  ovyvé oty kotdtunon tov  mAnfovg. O dfovag X
avimpoownevel to wAN0og (pvbud P) evod o dfovag Y avImpocmTEVLEL TO

Tpoyuatikd 0etikd (pvoud TP).

0.8

0.6

TP Rate

0.4

0.2 !

P Rate

Ewova 27: Lift Curve
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4.2.8 Eo@appoyn tov povrérov tpépreyng

‘Exovtag ‘ekmodedoel’ dudpopa povtéda oto train dataset kot opov
gyovpe KAveL TNV €MAOYN TOL TAEOV KOTAAANAOL HOVTEAOL TPOPAEYNC
(otv mepintwon pog ot eivor to logistic regression ot random forest),
T0 €mMOUEVO PrHa givor M €QOPUOY TOLG GE €va GUVOAO OEOOUEVOV
‘dokyung’ (test dataset), To omoio eivar £€va chHvoro dedopévmv aveEdptnto
a6 to train dataset, aAld axoAovOei v dwo katavour mhavoTTaC pE
avto. Xpnoponoteital SnAadn Hovo yia TNV aEloAdyNoT TG arddoons vog

classifier.

Kavovtag v avtictoyn dwdwkocio pe avt) mov akoAovdfcaue 6to
train dataset, ‘tpopodotovue’ pécm tov data sampler widget to emdeyuéva
povtélo TpOPAEYNG LE ToL LTOAEOUEVO dedopéva Tov apytkov dataset, to
onoio. amotelovv to test dataset. Ttn ocuvvéyeln, eicdyovue to prediction
widget to omoio emiong tpopodotodue pe ta dedouévo tov test dataset,
KaOmdg Kot pe to amoteAéopoto tv Vo povtélwv (predictors). Ta v
YPOQIKY OTEWKOVION TOV OTOTEAECUATMOV YPNOUYOTOOVUE KOl TOA TO
confusion matrix widget. I'io. ™V anekovion TEPIOGOTEPOY TANPOPOPLOV

UTOPOVLLE VO XPNCULOTOMNGOVIE KOl TAAL TOL

sa

Logistic Regression

-
z e
3

Random Forest
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Ewova 28: Anpovpyia tpofréyenv
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4.29 Amnoteréopata - lapatnpiosg

2T¢  eKOveg mov  akoAovBovv  amewovilovtol evOeIKTIKG o 3
HeTaPANTéC-0TOYO0VG T amoteAécpata TV TPoPAéyemv yio kdbe Eva amd
To. OVO HOVTEAD OV YPNOHOTOmONKOY Kol a@opodVv GE GUYKEKPLEVN

HeTafANT-0ToY0 (YKPL GTHAN):

Random Forest  Logistic Regression | BLOOD_TUBULE SEX AGE INMONTH ICD10 CAREDAYS
1 13352 13852 13352 13852 | [i3@520A38520 MALE 2845 Apr 150 6585
2 1335213852 13352 13852 | [{813520138520 MALE 795845 Jan 124 85-125
3 1335213852 13352 13852 |[i3382138520 MALE 795-845  Mar 21 2125
4 13352-13852 13352-13852 | [{83520138520] MALE <555 Jan 1221 85-125
5 13352-13852 13352-13852 {13352 13852 | MALE <555 Feb 1352 45-65
6 13352 13852 13352 13852 |[13352 13852 | MALE <555 Feb RO73 45-65
7 1335 1385 13352 13852 |[13352 13852 | MALE 555715 Apr 21 45-65
8 <133%2 <13352 | <335 AL 715-795 Jan 1827 85-125
9 13352-13852 13352-13852 _ |[{83520138520 FEMALE <555 Aug 198 45-65
10 185-205  185-295 {13352 13852 maLe 715-795 Mar 21 2125
1 <1335 <1335 [<135200 ] remace 2845 Sep 18 <45
12 185-295  185-295 2285 remae 795 - 845 ul 1350 2125
13 13350 13852 13352 13852 13352 13852 | MALE 795-845 Feb 1441 125
14 <1332 <133%2 {13352 13852 | maLe <555 Feb 1499 4565
15 185205 13852 185 | [K33s2NN maLe 795845 Sep 21 85-125
16 1335213852 1335213852 |[i8352 138520 FemALE 75-795  Sep 150 65-85
17 13352-13852 13352-13852 | [i3@52013820 MALE 555-715  Dec 1255 <45
18 <1332 <1335 _ 8572850 mae <555 Jul 711 85-125
19 13352 13852 13352 13852 |[13852° 13852 | MALE <555 Jan 150 2125
20 13352 13852 13352 13852 | [13352 13852 | MALE <555 Feb F410 85-125
21 13352 13852 13352 13852 | 13352 13852 MALE 555715 Dec 150 2125
22 1335213852 1335213852 | [{813520 138520 MALE 555-715  Jun 150 2125
23 13352-13852 13352-13852 | [{83520 138520 MALE 2845 Jan 150 85-125
24 13352-13852 13352-13852 | |13352-13852 | MALE 795-845 Dec K830 85-125
< >

Model AUC CA F1 Precision Recall
Random Forest ~ 0.872 0.886 0.882 0416 0950
Logistic Regression 0.857 0.866 0.865 0.387 0.840
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Random Forest  Logistic Regression SALOSPIR ICD10 SEX AGE INMONTH
1 55-6451  6451-6951 [55-6451 150 MALE 845-87.5 Apr
2 6451-6951 _ 6451-6951 75785 e MALE 795-82.5 Jan
3 125165 64516951 [i257465 21 MALE 795 - 825 Mar
4 6451-6951 _ 6451-6951 55-6451 MALE 415-555 Jan
5 6451-6951  6451-6951 6451 6951 MALE 415-555 Feb
6 6451-6951  6451-6951 6451 6951 RO73 MALE <415 Feb
7 25-55 25-55 Bstss MALE 555655 Apr
8 6451-6951 _ 6451-6951 (164516951 | 1827 MALE 715-765 Jan
9 6451-6951  6451-6951 6451-6951 198 FEMALE <415 Aug
10 64516951 _ 6451 6951 121 MALE 715765 Mar
11 <25 <25 = 148 FEMALE 875 Sep
12 6451-6951 _ 6451-6.951 6451-6951 FEMALE 795-825 Jul
13 125-165 64516951 [125 51650 1441 MALE 795 -82.5 Feb
14 6451-6951 64516951  64s1 6951 MALE 415555 Feb
15 105-125 105-125 05125 @ MALE 795-825 Sep
16 6451-6951  6451- 6951 l6451-6951 150 FEMALE 715-765 Sep
17 25-55 2555 2555 MALE 555655 Dec
18 64516951 64516951 6451 6951 | MALE <415 Jul
19 6451-6951 _ 6451-6951 __ |16451-6851 | I50 MALE 415-555 Jan
20 6451-6951 _ 64516951 [6451 6951 Fa10 MALE <415 Feb
21 6451 6951 __ 6451 6951 64516951 | I50 MALE 655715 Dec
22 6451-6951 _ 6451-6951 6451-6951 150 MALE 655-715 Jun
23 6451-6951 __ 6451-6951 [6451-6951 " 150 MALE 2875 Jan
|24 <25 _6451-6951 | [2250 L K830 MALE 825845 Dec
| < > <

Model AUC CA F1 Precision Recall
|Random Forest 0864 0.894 0.872 0521  0.809
Logistic Regression 0.732 0.828 0.773 0.644 0.670

Logistic Regression Random Forest SYRINGE SEX AGE SURG CAREDAYS
1 46-47 46-47 > NO 6-2
2 46-47 46-47 -84 NO 8-12
3 46-47 46-47 80-84 NO 212
4 46-47 46-47 <56 NO 8-12
5 46-47 46-47 <56 NO 4-6
6 46-47 4%6-47 <56 NO 1-6
7 4%6-47 46-47 56-72 NO 1-6
s <4 <45 72-80 YES 8-12
9 46-47 46-47 <56 NO 4-6
10 46-47 46-47 72-80 NO 212
11 [x46 <46 =84 NO <4
12 63-95 <46 80-84 NO 212
13 46-47 46-47 80-84 NO =12
14 46-47 4%6-47 <56 NO 4-6
15 47-63 <46 80-84 NO 8-12
16 46-47 46-47 72-80 NO 6-8
17 46-47 46-47 56-72 NO <4
18 <46 <46 <56 NO 3-12
19 46-47 46-47 <56 YES 212
0 46-47 46-47 <56 NO 8-12
2 46-47 46-47 56-72 NO 212
2 46-47 46-47 56-72 NO 212
3 46-47 46-47 284 NO 8-12
4 46-47 46-47 80-84 NO 8-12
25 46-47 46-47 )
%6 46-47 4%6-47 284
27 46-47 46-47 >
e T ) .

Model AUC CA F1  Precision Recall
Logistic Regression 0.888 0.249 0.823 0.861 0.849
Random Forest 0261 0255 0.820 0789  0.855
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[Mopatnpodpe 6Tl avapesa oto V0 HOVIEAQ OV YPNCLLOTOWONKOV

oto test dataset, kaivtepo amodidel to Random Forest éyovtag kataypdyet

T1g €€Nc emddoEIS:

H péon otabuopévn amddoon 1 aAM®GS 0 aprovIKOG HEGOS TV

precision ka1 recall (F1) kopdavOnke dvo tov 80%.

AUC (Area under ROC Curve) 0.86. Avtq mn 71wn
AVTITPOCMOTEVEL TO TOGO KOAQ WTOPEL TO HOVIEAO VO KOVEL
Sl ®PoUO avapesa 0Tl UETOPANTEG-GTOXOVS Kol EIvVOL AKPMG
KOVOTOmTIKY, Kpivovtog omd to YeEYovog OTL €va HOVTEAO

Bempeitan a&lomoTo av emttvyet enidoon dvw tov 0.667.

H wavomta tov poviéhov va kdvel ocwotn TtaSivounon
(Classification Accuracy) xopavinke oe mocootd 86.5%, mov
onuoaivel 0Tt amd 10 GHVOAO TV TEPUTTOCEMV TPOS TPOPAEYN
oe k00 petafAntn-otoyo, 1o 86.5% mpoPArépdnke cmotd, evd

poAg to 13.5% mpoPrépdnke Adboc.

Exto¢ amd Tic mopatnpfoelg mTov TPOKVTTOVY GE ‘“TEYVIKO’ €mimedo,

ONAaon dwyeipion Tov LOVTEAOV TPOPAEYNG, EEAYWYN OMOTEAECUATMOV KAT.,

TPOKVTTOVV ~ €MONG  Y¥PNOWO GLUmEPAoUOTO, TO Omoio. Umopel  va

0EOAOYNGEL TO 1TPOVOCAELTIKO TPOCMOTMIKO KOl GE GLVOLAGUO UE TNV

GLGYETION

TV UETAPANTOV-0TOY@V Vo AneBovv amopdoelg mov Oo

00MYNGoLV € amodoTikn dwyeipion towv mopwv. [To cuykekpéva:

Y& ovvoro 1522 mepiototik®dv mov nepthopfavel To dataset, to
31% €& avtov (465 acbeveic) ecdybnkav oto vocokopueio
toug unveg lavovdpro, PePpovdplo kar Mdaptio, yeyovog mov
vrodekviel avénuévn {Nomn 6€ VYEVOIIKO VAKO, TO 0Ttoio
0o mpémer va mpo-mopayyelBel Tovg unves NoéuPpro -

Aexépppro.

Ot mo ovyvd euEovILOUEVEG OYVAOCELS EGOYMOYNG KOTA

ICD-10 (379 eicaywyésg, dOni. mocootd 25% emi Tov GLVOAOL),
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aQopovY  GTNV ouada dwyvoocewv I12x.X, m omoia
nepopfaver otnBayym, o0&y EUepaypo Tov HLOKOPSIoL Kot
oyoukn kapdlonddeia, kATl Tov petagpaletol oe ovénuévn
YPAON OVIUMINKTIKOV Kol OVTIOPPLOUIKOV Qopuakov (otnv
ovykekpuévn mepimtwon Salospir, Clexane, Angoron).
Aoppavoviag vmoyn TtV VYNAN amdd0GN TOL LOVTEAOL
(kovtd oto 90%) omv mpoPreyn {HTMONG TOV TOPATAVED
QOPUAK®V, HITOPOVV Vo, Yivouv TapoyyeMeg HE TOGOTNTESG

HEYOADTEPES A0 TIG CLVNOICUEVEG.

Avénpévn ypnom mEPOV TOL ‘OVOUEVOLEVOD™ OVTIOPPLOUIKAOV
QOPUAKOV Kot €EETACTIKOV QoAdimV aipotog, odnyel otnv
CUVIPUITIKN] TAEIOYNPIO TOV TEPUTTOCEWV GE OVAAOYN ‘Un
aVOUEVOLEVT)  avéNUéEVN ¥PNoN TOV AOITAOV VYEIOVOLUK®OV

VAIKOV.

‘Eva apxetd vynAd mococtd g tééng tov 61% eni tov
GLVOAOL TV EICOYOYDOV, 0QOpPE ce NMAMKI®UEVOVS acbevelg
aveo tov 70 gtov, gk tov onolov to 28% sival dve tov 85
etov. Aoaupdvovtog vrdéym 01t n epovtion Kot 1 TePiBaAym
NMKIOPEVOV (Kol 101KOTEPO VITEPNAIK®OV) ac0evdY evdEyeTon
va, TapoLotldlel KATOLES WOUTEPOTNTES, EIVOL APKETE LEYOAN M
mBoavotnro (tnong tOco emmAéov, OGO KOl EUTELPOL
VOONAELTIKOV TPOGMTIKOV, KATL TOL Ol Tpémel va mpoPArepOet

Otd TNV VOCGNAEVTIKT LOVADO.

Mua evogyOpeEVT] LEAAOVTIKNY YPT|ON TOV GLYKEKPLUEVOL HOVTEAOL Bl

pumopovse va aeopd mpoPréyels dmwg mn ophn ddyvoon mabncemv 1 ot

delkteg mMBAVOTNTOG EUEAVIONS MG VOGOL pe PACT TO 10TOPIKO TV

acBevorv. H ooty afloddynon avtov twv amotelecpdtov Pondd to

WTPOVOGNAEVTIKO TPOCHOTIKO GTO VO TOPEYEL LI MO EEATOUIKEVUEVT] KO

dptio VYELOVOIKT TEPIBOAYT).
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4.3 Xopmepaopato.

H e£6puén dedopévav €xel peyddn onpoacio Yoo ToV 10lTPOVOSAELTIKO TOUEN
Kol givol po. OAOKANP®UEVT dlodIKacion oL YPEBeTal GUVEYT KATOYPAPT KOt
KaTavonon TV oVOYKOV TOV VOONAELTIKOV Wpvudtov. H yvoon mov eivou
dvvatdv va aroktnBel katd v €£0puén dedopévav odnyel otn AMyn omoPdcewy
mov €YOVV OKOMO Tr OnNuovpyio oG PEATIOHEVNC Kot OAOKANPOUEVNG
vyelovokng mepiBoiyng tOc0 mpog O0PeAOg TV achevdY, OGO KOl TOL 1010V TOV
VOGNAELTIKOV 10pVUOATOG LEGM TOV TEPLOPIGHLOV AGKOTMV OUTOVAOV KOl TNG CMOTNG
Katavouns tov mopwv. I'a va yivel cwotd 1 dwdikacio £0pvéng omaitovvot
KOTAANAESG TEXVIKES, KOODG KOl GUCTLOTO OVOPOPES KOt TopakoAoVONoNS, HECH
TV omoiwv umopel va yivel pétpnon tov amotehespdtov. H e£6pvén dedopévov,
amoterel par ‘aekivntn’ dwdikocio avakKGALYNG Kol ELTAOVTICUOD YVOGEMY Kol
amoterel Evav and Tovg Pacikovg TUADVES VOC 0PYOVIGHOD GTNV TPOcTAdEln Yo
dnuovpyio aEOMGTOV LOVTEL®Y ANYNG OTOPACEWMV.

Ta televtaio ypoéVia yivovior TOAAEC €vEPYEEG TOL £YOLV ®OC OTOYO TNV
emTLuy €Qapuoyn ™G E6pLENG dedouévmv o voonievtikd wpopota. To Kvplo
YOPOKINPIOTIKO OLTNG NG E€QUPUOYNG €lval 1 €0pecT CLYVOV  TPOTHT®V
‘KPUUUEVOV’ GE GUVOAN, OEOOUEVAOV TOV 1UTPOVOCNAELTIKOD TOUEN, TO, OTMOid,
umopovv vo. ypnoporomBodv yuoo KAk dwdyvoon. Ilpémer ouwg va AneOel
oYM OTL TOL OKATEPYOGTO LOTPIKA OEGOUEVO EYOVV TEPACTIO VPO KATAVOUNG Kol
glval amd TN PUOT TOVG OYKMOON KOl SLPOPETIKG HETAED TOVS. ALTh ToL OEdOUEVL
epdoov eEopvooovtar kKo anobnkevovion oe data warehouses oe opyavouéveg
LOPOES, UTopobV va, amoteAécovv T PBdom yw tn dnuovpyia oAOKANpOUEVOV
TAATQOPUOV TANPOPOpUdV ot vocokopeio. Ot péBodol e£Gpuing dedopévemv
TapEXOVV KateLBuvOUEVN TPOGEYYIoN GE GLYVA TPATLTO. GTo. dedopéva, To omoia
TapEYOVV YVAOON 1M omoiol  dUVOTOL VO OMOLPYNCEL TIG TPOVTOBETELS Yo TV
Topoy ] OMOCTNAG VYEWVOMKNG mepiBaiyng otovg acBeveic. Ta voonmievtikd
WPLUOTOL TTOV  YPNGOTOOVY  €QPAPUOYES €EOPLENG dedopévav  UmopovV  va
TpoPAEYOLV pE OopKETA MEYOAN axpifelor PHEAAOVTIKES OavAYKEG ©E LAKG Kot
Qappoke Kot vo AdBouv KOTAAANAEG Kol PEATIOTEC OMOPACELS CYETIKA HE TIG
Oepamneiec Ko Tov TpoOTO Voonieiag twv aclevav. Me v avdmtuén ta mpoceyn
POV VE@V TEXVOLOYIDV, 1| €EOpLEN dedopévmv Ba emtiyel TV BEATIOT amddoon

oTNV ovVaKAALYT Kol aEloToiNoT| YVOCEMV KPUUUEVOV GTO TPIKG OEQOUEVA.
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