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Evyoprotieg

&\ va guyaploTom Wiaitepa Tov emiPAémovia Kabnynt pov, k. Xpioto N. Zyila ywo v
EUTIGTOCLVT] TTOV LoV €0€1&e e TNV avabeon e TapoHGag SUTAMUATIKNG EPpYNCING, OAAG Kot Yio

NV oTNPIEN TOL LoV TOPELE Kol TIG 001YiEG 0OVTMOC MOTE VO KATOGTEL OLVATH 1| OAOKANPOGN TNG.

Evyopioto eniong 6A0VG TOL GLUEOITNTEG OV, TOV LoV CTAONKAV KOl HE OTAPIEAY G OAEG TIG
TUY®OV OLOKOAEC 1 TaL TPOPANUOTA TTOV £lyo GLVAVTIOEL EVTOG Kal £KTOG [Tavematnuiov avtd ta

YPOVICL.

TéNOG, €LYOPIGTA TNV OWKOYEVELDL HOV Yo TNV TGTN TOLG TPOS EUEVA, TNV OIKOVOMIKN Kol

YUYOAOYIKN VIOGTNPIEN KOt TN CLUTOPAGTACT TOVG KOTA T O1APKELD TOV GTOVOMV LOV.



Iepiinyn

YKxomdg TG epyaciag ovtng elval n dNUIOLPYiol VTOAOYIGTIKOV HOVTEA®MV UE ¥PNON TEXVNTOV
VELPOVIK®V SIKTO®V, Y10 VO EKTALOEVTOVY 0VTMOG DGTE Vo eivar o BEom va TpoPAémovy kamoleg
CLYKEKPIUEVES YPOUOCOUKEG OVOUOAMES TOL gUPPOOV KATA TN SLAPKEL TNG TPDOTNG TPUNVIOG
™G eyKvpooivne. Ot YpoOUOCOUIKES avouaiie Tov peAetnOnkayv sivor 10 cdvopouo Down. H
apywkn Pdaorn oedopévov mov ypnowwonoinco meplelye 29791 mEPMMTOGES PLCIOAOYIKOV
neploTaTik®V, 49 mepmtooelg ovvdopopov T13, 154 mepumrtodoelg ocvvopopov T18, 380
TEPITMOGES cvvopouov  T21, 34 mepumtdoelg cvvdpouov Triploidy kot 74 mepumtdoelg
ovvopopov Turner. X Pdorn 6ed0UEVEOV TOV YPNGUYLOTOINGO GTO, LOVTEADN VELPOVIKAOV SIKTOMV
emAéyOnkav 124 mepiotatikd v v tpoopio 21 koar 29791 gucioroyikd mepiotatikd, 29915
TEPLOTATIKO GTO GUVOAO.

H epyoasio Paciomnke oty kataokevn evog adyopipov ot yAowcca MATLAB mov apykd
yopilel Tuyoio TO GUVOAO TV OEdOUEVOV GE OEOOUEVO. EKTTOIOELONG Kol ETOANBEVONG, COLPOVA
ue éva opbpd Fold Validation mov diver o ypfiotne. EmmpdoBeta, omuiovpysi povtéla
0AAGCOVTAG TIG TOPOAUETPOVS KO TIG OPYLTEKTOVIKEG TV VEVPOVIKAOV OIKTV®V, GOUP®VO, TAVTO, LE
odnyiec mov tov divel o ypnomc. Emiong, o arydpiBuog vrootnpilel po texvikn 1 omoia ayvoet
£V0 VTOGVVOAO TMV YOPUKTNPLOTIKAOV EIGO0V KOl EKTOOEVEL TO SIKTVO YWpig avTd, 0VTOC BOTE
va €€eTa6TOVV TOGO KOAES TPOPAEYEIS LTOPOVUE VAL EXOVUE, AYVOMVTAG KATO YOPOKTNPIOTIKA
N KATOW0 CLVOVACUO YOPOKTNPIOTIKMY. XTN CLVEXEW O aAyoplOuog vmoAoyilel T TOGOGTA
emruyiag yio kéOe katnyopia g Paong 0edopEVEOVY Kol TOPOVGIALEL TO AMOTEAECUOTA, TO OO0
peAénoa Kot GyoAlaca.

Téhog, mapovoidlovtol Kamolo CLUTEPACUATO TOV EENXONCAV LEAETMOVTOG TO ATOTEAEGLLOATO TOV
TEPOLATOV, OALA YIVETAL KoL [iot GUYKPIOT] KATOI®V CUUTEPACUAT®V Omd TPONYOVUEVES LEAETES

LE TOL O1KEL L0V CLUTEPAGILATO KO OTTOTEAEGLLOLTOL.
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Kegpdiaro 1

Ewayoyn

1.1 Nonpootvn
1.2 Khaoowm Teyxvnt Nonpoovvn

1.3 YroAioywotikny Nonpoobvvn

1.1 Nonpooivn

H yepOpmon 1ov Y4oaTog avapesa 6Tov AvOpomo Kot 6TIG UNXavES amoTeLel TO LeYOADTEPO
o160 ¢ Emotmung tov Yroroyiotav. I'ipw oto 1950 té0nke 10 epdTHO KATd TOGOV O1
VTOAOYIOTEG €lval TOGO  €VEVLEIC, OCTE VO UTOPOLV VO HPOOVIOL TIG avOpOTIvES
ocoumeprpopés. H avaykn yo enegepyacio tepdoTiog mocsoTNTag 0£00UEVAOV Y10 YPIYOPO. KoL
a10moTo. GLUTEPAGHOTO oG 0dNYNCGE OtV TPoomibelo. TG Hovtelomoinong Tov
AELITOLPYIOV TOL AVOPOTIVOL TPOTOL CKEYNG. AKOUT KOl CGNUEPO, OV KOL 1] ETICTHUN GLTN
Exel epeavioel aALOTdON avATTLEN, OV €YElL KATAPEPEL VO TOPOVGLAGEL NAEKTPOVIKOVG
VTOAOYIOTES AMOAAAYLLEVOLG OO TO KAUGOIKA LELOVEKTILLOTA OGS POV, OGS O TPOTOGC
oKkéyneg, to mepimplo ekmaidevong kot eEEMENG, ta omola elvarl TOAD mEPLOPIGUEVO. Kot
eCaptopeva ond to otddlo mov Ppioketanr 1 texvoroyia. O touéag mov acyoleiton pe ™
HOVTEAOTOINGN TV AEITOLPYLOV TOV avBpdmivov Tpdmov okéyng eivor 1 Ymwoloylotikn

Nonpoovvn, n onoia amotehel Koppdtt g Teyvnme Nonposvvng.

Nonpoovvn givatl yevikd 1 00T T0 KAmolag ovtoétntag vo umopet vo avayvopilel Kot va
AVTILETOTICEL KATOOTAGES, HECH KOMOWwV eumelpldv e H woavomnta, onioadn, va
EKTOOEVETOL  KOMOWOG  Omd  TOopPOUOlES  KATOOTACES TOL mapeABovrog, va  Pydlet

CLUTEPACUATO KOl VO XPNOLOTOLEL T AoYIKN 00T dote va givon og BEom va AdPet kdmoteg
1



amoPAcelg OTav Ppel UTPootd Tov Korvovpla dedouéva. H vonuoohvn yia tov dvBpmmo eivor
OLVOVAGUOG YEVETIKOD DMKOV Kot TOADYPOVIG EYKEPOAMKNG dPACTNPLOTNTAGS, ONANOT KATOLN
€10m vonpoovvng o kébe avBpmmog Ta £xel amd T PHON TOL VYNAOTEPA, EVO PEATIOVOVTOL
otav 0 avOpwmog amoktd eumelpieg kat yvooels. H vonpoosvvn dev kabopiletatl amd éva povo
YOPOKTNPIOTIKO, OAAG omd mOAAG, tao omoion Oha pali v mpoodiopilovv. ‘Evag dAiog
OpWOHOC NG, €lvor 1M yevikn KovoTnTa. 7ov eKQPAleTon péoa amd TIG OlOIKOGIES
VTOAOYICUADV, GUAAOYICU®V, AOYIKNG, Olakpifmong, pddnong, xpHonsg YA®Goas, avTiAnyng
o0  mePPAAAOVTOC Ge  SlopopeTikovg Pabupovg Aemtouépelag, efowkeiwong o€ vEO

nepPaArov, avToddphmong, Kot ETvONog.

[Mapdoerypo vonuoovvng eivat 1 tkavoétnTo 10V ovOp®TOL Vo pobaivel vo KAvel SDGKOAES
pobnpatikés mpdéelg pe to pvord tov. Mepued €1om g vonuoohvng sivor 1 AEKTIKY, M

COUOTIKN, 1] XOPIKN, | LOVGIKT Ko 1 aptOumTiKn.

1.2 Khaoown Teyvnti Nonpoosivn

[T kdtw PAémovpe 6€ GuvTopia TOL01 KAAOOL KOl TG GUVEICEPEPUV 10EEC KL TEXVIKES TNG
Teyvnmg Nonpoosvvng. Amd to 400 m.X. didpopot errocopot aviiknednkav v Texvnt
Nonuoovvn g€etalovtag v 10 6TL 1 vomon potdletl pe unyavn, 6t Aettovpyel Pacilopevn
0€ YVAOGEIS KOIKOTOMUEVES Kot OTL 1| OKEYN YPNCLULOTOLEITOL Y10 VO ETAEYETOL 1) EVEPYELDL
nov Ba ypnowonomBel. [To pdopata 0 KLAGOG TV HOBNUATIKOV TapEiXe TO EpYOAEia Yia
10 Yepopd mpotdoemv Aoyikng Pefardttog kabdg kot aféforwv mboavotikdv. O KAdOog
™G Youyoloyiog oyvpiotnke 0Tl o1 dvOBpmmor ko o (oo pmopovv va BewpnBodv unyavég
enefepyaciog mANpoeopidv. TEAOG KOTAANYOVUE OTOVG EMGTAHOVES TWV LITOAOYIGTAOV Ol
omoiot ékavav duvatn v epappoyn s Texvnme Nonposivng 1 omoia £Kave ypNnyopoTeEPES
TPodOoVG TNV TeEAeLTOdO dekoETior AGY® Kol NG UEYAADTEPNG XPNONG TNG EMLGTNLOVIKNG
pHeBOO0LV GTOV TTEPAUATIOUO, OALL KOl TNV TOPAY®YN VITOAOYIGTAOV UE UEYAAEG dVVOTOTNTEG

VTOAOYIGLLOV KO [LVIUNG.

H apy ™g Bewplog mov vmootmpiler 6tt 1 vonomn eivar mpoidv €vOog AELTOVPYIKOV
VTOAOYIGTIKOD pNYovIGHoy pmopet va amodobei otov matépa g Texvnte Nonpocshvng, tov
Gyylo pabnuatikd kot Oewpntikd g Aoywng, Alan Turing. To 1950, o Turing dnpocigvce

éva vonTikd Teipapa Tov To ovORaGE Toyvidtl TG ppmong pe to onoio eAe va deilet, 6Tt

2



Om®G o€ &va Touyviol LETaED avOpOT®Y o1 TolyTeG OKEPTOVTAL Kol TPATTOVV, £TGL KOl EVOG
VTOAOYIGTNG OV WITOPEl Vo TOEEL AMOTEAECUATIKG OE OVTO TO TOYViOl, GKEQTETOL Kol

TPATTEL GOV VO OV LLE AVOPATLYY] VOILLOGUVT).

H «haocowm Texvnt Nonpoovvn xpnoilomolonce GUUBOAIKT avomTapdoTact TS YVOONS
KoL TEXVIKEG avAAvong vynAol emumédov. H mpocéyyion avtn elxe moAlovg TePlopiopons Kot
éptace oe €vo onuelo mov O0ev MPOGPEPE TIMOTE, £TGL 1N £PELVA GTPAPNKE GE TEYVIKEG
avéivong younAov emmédov. H Pactkn 0o tav avii vo ovomapioTONE T YVAOGON G€ £va
VYNAO eminedo, oavtikadiotovpe To HOVIEAD avtd pe alyopibupovg mov otnpiloviar oty
aplOuntikny enegepyasio g mAnpoeopiag, dniadr vroAroylotikd. Etol kataAn&ape otnv
Ymoloyiotikny Nonpoovvn 1 omoio. vrodnAdver kdbe €idog vonpocsvvng mov pmopel va

exONAmOel pe VTOAOYIOTIKES O100KAGTES.

1.3 Yroroyrstikn Nonpoovvn

H Ymnoloywotikr) Nonpoosdvn givat o Topéag tng ETCTAUNG TOV DTOAOYIGTMV TOV OGYOAEITOL
pe tn oxedlaon kot TNV VAOTOINGM TPOYPUUUATOV T OToiet akoAovBOVLV TG avOpOTIVES
YVOOTIKEG  IKOVOTNTES, £YOVTAG £TGL  YOPOKINPOTIKE mov  potdlovv pe  avBpdmvn
CLUTEPLPOPE, OTI®G M emiAvon TpofAnudtToy, 1 avtiinyn pécw g Opacnc, 1 pabnon Kot 1
eCaywyn ovumepacpatev, otvoviag TV evivmwon OtL n pnyovn sivor dvBpomog kot
UTTOPOVLLE VO TOV GLUTEPLPEPBOVLE avaroYa, va piAncovpe pali Tov, va paboovue mpdypoto
N axopa Kot va wai&ovpe. H vroroyiotikn teyvnt) vonuooHvn Paciletor ot pddnon péow
EMOVOANTTIKAOV dtadkactov. Ot tpelg facikol péBodot TG LITOAOYICTIKNG VO HooHVNG tvat

ot e&ne:
e Toa Teyvnta Nevpovikd Aiktova
e H Acaopng Aoyum

o H E&ehiktikn YrnoAoyiotiknm

Epappoyéc e Yrmoloyiotikng Nonpoothvng cuvavtovpe oty latpikn, ot Broloyia, oto

Ytpatd, o Brounyovia kot oe mpoPAréyelg yia to [epidrriov. Mepikd mapadetypota and
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TIG TTO10 TTAV® TEPLOYES EIVOL 1 SLAYVMOT] 10TPIKOV TAONCEWV, 1 OVAYVMOOT Kol OVAALGT TV
aktivov X, 1 TpoPAeyn Kopod, M OVAALON ETIKIVOLVOTNTOG OOVEI®V, 1N OVOYVOPLOoN

TAACTOYPOPLOV Kot 1) TpOPAeyn {RTnong ayabdv.

Ifuepa, yivetor peyaAn tpoomdbela yio TNV avAmTuEN TEYVIKOV TOV TPOPAETOVV TIG PUOIKES
KOTAGTPOPES, TPOKEWEVOL va AneBodv mponmtikd pétpa. Xe avty v epyocio [1], 1
eCaywyn T@v mocoTikdv Kavoveov cvoyétions (QAR) ypnowomoleiton yioo v avakaAvym
TOV UOVTIEAOV GUUTEPLPOPAS TOV GEICUDY, OVTMG MOTE VO TPOPAEYOLE TOVS emOUEVOVS. To
OUVOAO TV OESOUEVOV OV YPNOLUOTOLEITAL G AT TNV gpyacia Exel avoktnOel and Tov
KkatdAoyo tov Iomavikod 'ewypapikod Ivetitovtov, (SGI), to omolo mepiéyet ) BEomn kot T0
uéyeboc tov oeiopov. EmmAéov, n mapduetpog b-value [9] tov vouov tov Gutenberg-Richter
éxel vmoloylotel, KOOMG OVTOVOKAG TNV TEKTOVIKN KOl TS YEMPULGIKEG 1WOOTNTES TOV
netpopdtov, kobng kol T petaforéc g micong vypov oy emeavele [10]. 'Etol, kdbe
delypo amoteleitan and téocepa yopaktnpotikd: Méyeboc Tpéywv GelGHov, dpa Katd TV
omoio. onuetmdnke o celoudg, v Tiun b-value, kot to péyebog tov TponyovUEVOL GEIGUOV.
Yewopol pe péyebog pkpdtepo and 3.0 éxovv aparpebel amd 10 cvvoro dedopévav. Exovv
agoipedel emiong o1 HETAGEIGUIKES DOVIGELS YO VO AmoPeLyBoVV EAPTHOEIS HETOED TMOV
dedopévmv. Ta dedopéva mepiEyovv 873 cetopoig amd to 1981 péypt to 2008. H perémn avt

elye emrvyia ™ tdEews Tov 83,0%.

Ye avt ™ perétn [3] yiveror mpoomdbeia yioo TpOPAEYT TG EMUYEPTUOTIKNG OTOTLYIOG
(mtdyevong) péow texvik®v Ymoloyiotikng Nonpoovvng. [lpdkettor yioo por pHeAETn mov
TOPOVCLALEL TNV TEYVIKN TOL YPOUUKOL YeveTikoL mpoypappaticpov (LGP) g v mo
OmOOOTIKY TEXVIKY] Y0 TNV KOTOUOKELN] HOVTEA®V TPOPAEYNS Yoo awtd 10 TPOPAnua. H
exmaidgvon yivetal pe 140 detypoto mTTOYELHEVOV KOl U TTOYEVUEVOV ETLYEIPNCEDV TOV
Ipav. Zuykekpyéva oo dedopuéva TOv YPMNCILOTOMONKAY Yo TNV avAanTLEN TOV LOVTEAOV
QTOTEAOVVTOL OO OWOVOUIKA Oedopéva 68 mrtoyevpévav kot 72 pn TTOXELUEVOV
emyepnoewv ond to Ipdv, amd 1o 1999 péypt 10 2006. Ta dedopéva eanedncav and to
Xpnuatwomplo g Texepavne. Ta xopaktnplotikd tov 0edopéveov Tov ANednKay vroyn
etvau: Iloioeig oe meplovotlakd otoryeia, Agttovpywd €coda amd TG mwAnces, Toyelo
TEPLOVGIOKA GTOLYEIN TPOG GUVOAMK(A GTOLKEID EVEPYNTIKOD KOl ZVUVOAIKY] E0BVVI GTO GLVOAO
tov evepyntikoV. Ta amoteléopata deiyvouv OTL T0 TOGOGTA EMTUYIOG TNG UEAETNG OLTNG

@Tévouv 0 99% ota dedopéva ekmaidcvong kot 95% ota dedopéva emaindevonc.



Kepaiaro 2

Teyvikég Yroroyrotikig Nonpoosovng

2.1 Teyynmtd Nevpovikd Aiktoa
2.2 E&ehktkd Zuotipato

2.3 Zvomuato Acagodg Aoykng

2.1 Teyvntd Nevpovika Aiktoa

Ta vevpovikd diktva avamtdydnkav péoa amd €pesvveg g Texvnmg Nonpoobvng Tig
tehevtaieg dekaetieg. Ot €pevves avtég PaciCovtal otn duvatdtnTa e£0pLENG Yvmdong péca
oo PloAoyKd VELPOVIKA GLGTIUOTO, TPOGTOOMVIONS VO LOVIEAOTOUWGOLV TN JOUN TMV
YOUNAOV  emmeédv  Tov  gyKepdlov. O gyképalog omoteleiton amd mepimov 10
dtoekaTopvpLo PLOAOYIKOVG VELPDOVES, 01 0TToiol elval pHalikd d1acLVOESEUEVOL LETOED TOVG
He TOAAEG YMAOES OLGLVOECELS OVOL VELPOVO KOl ETIKOWVMOVOLV UETOED TOVG UECH
cuvayewv. O veupmdvoag €xetl pia S1oKANOMTIKY d1dpBpwotn 1600wV, TOVG deVOPITES, KOt Lo
Stk AadTIKN dour| e£60mv, Tov dEova. ATd TOVg OEVOPITEG LETAPEPETOL EVOL NAEKTPOYN KO
oMU TPOG TOV VELP®VA IOV KaTaAyovv. Otov 10 GuVOAKO oo To omtoio AapPdavetal amd
TOVG devdpiteg, vrepPel Eva cLYKEKPIUEVO eminedo, dnradn, To katdtato dplo PoArg (firing
threshold), tote o GEovag evepyomoteitor kot TuPOdOTEL £VOL NAEKTPOYNIUKO CTLLOL KOTA KOG

oV (gynue 2.1.1).



Afovikég
Lioxhabuwoeg 4

Eicodog Efodog
Abfovmic diaxladageic . dﬁo,_r;lrrsg
GAley venpavav allev vevpavay

2ynuo. 2.1.1: Aidraln evog froloyixkod vevpavoa.

To vevpwvikd diktvo eivar €vo KOKA®UO SOGVVIESEUEVOV VEVPOVAOV. LTNV TEPIMTMOOT)
Bloloyik®mv vevpdvmv, TPOKETOL Yoo £vo. TUUO VEVPIKOD 16TOV. XNV TEPITTOON TOV
TEYVNTOV VELPOVOV, TPOKELTAL Y10 £VO. OAYOPIOUIKO KOTOOKEVOGO TO OTOI0 GVNAKEL GTO
KEPAANIO TNG VWOAOYIGTIKNG VONUOGUVNG M NG VTOAOYISTIKNG vevposmotnung. Kdabe
VELPOVAG EVOG TEXVNTOV VELPOVIKOD OIKTOOL dEXETAL £V GUVOAO OPLOUNTIKOV E1GOdMV, KOl
ue Paon avtég Tig £1665600VG, TV Papdv Kabe chvdeonc mov avtictolyel o kdbe €icodo Kat
po ovvaptnon evepyomoinong (oynuo 2.1.2), moapdyst pio €€odo (oynua 2.1.3). TTo
ovykekpIpéva vtoAoyiletat To dOpoicHa TOV YIVOUEVOV OAMV TOV E1I6O0MV LLE TO OVTICTOY
Bapn, S=Zwixi (i=0..n), kot T0 AOpoicpa aVTO TEPVE PHEGO A TN GUVAPTIOT EVEPYOTOINGTG,
y=f(S), ya va pag dooet v £€0d0 oL vevpmdva. Avthi N ££060¢ KaTeLBHVETUL GOV £16000G
o€ GAAOLG vevpaveS N KotevBhvetan pog oto mEPPAALOV, cav £E000C TOV VELPWVIKOV
OKTVOV. YTAPYOLV TPELG TOTOL VEVPAOV®V: Ol VEVPMOVESG EIGOJ0V, 01 VELPOVES €000V Kol Ot

KPLQOL VELPMOVEG.
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2mua 2.1.2: H Aoyiotikn o1yuogions oovaptnon (opiotepa) koi 1 0reEpPOrIKY eQoTTOUEVH
(oe&ia).

X4 Xo=

2ymua 2.1.3: Aiaraln evog teyvhtod vevpava.

Ta teyvntd vevpovikd to yopoktnpiler n wKovOTNTO EKTOIOELONG. XTNV TPOKEUEVT
nepinton M ekmaidevon £xel vo KAVEL PHE TNV OVOVEMOT] TOV PBap®V TOV GLVOEGE®V WE
AmMOTEPO GKOTO TOV EKUNOEVICUO TOL GOAALOTOC. YTapyovv moArés pnébodot ekmaidevong,
Kot OAeG Katatdoooviol o 600 katnyopiec: tnv emPrenduevn uabnon (supervised learning)

Ko TV un emPAenopevn pabnon (unsupervised learning).

M£00o0c Avaotpopns Metadoong XQarpatos:

[Tpdxerton yio o emPrendpevn pébodo ekpuabnong, n oroia eivon pa yevikevorn tov Kavova
Aéhta [22], ko amortel €va ouvoro dedopévev ekmaidevonc. Ot adydpiBuotl avacstpoeng
HETAGOONS COAAUATOC, HETOOIOOVV TNV TOGHTNTO TOL CPAANATOS HE KotevOBvuvon amd To
eMimedo ££000V TTPOC TO MIMESO £16000V. ApyiKa Yo kdbe vevpova e£600v vroAoyileTan To
OO Kot YIVETOL 1] avOVEDGCT) TV Bap®dV TOV 16O0®MV TOV. ZTN GLUVEXEL Y10, KAOE
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E0MTEPIKO VELPDOVO VITOAOYILETOL 1) GLUUETOYT] TOV OTU GPAALOTO TOV VEVPOVOV EGO0V Kot
yivetal mopopoing 1 oAlayn tTwv Bapdv Tov Yo vo peiwbel to oAkd cedipa. H coppetoyn
EVOC VELPDOVO GTO. GOAALATO TOV VEVPOVAOV TOV EXOUEVOL EMTESOV TOV €ival avAAOYN TNG
TPEXOVOAG E1GOG0V TOV KOl TOV GLVTEAEGTMV PopVTNTAG TOL TOV GLUVIEOVV LE TOVG VEVPMVES
Tov enduevov emmédov. H dadikacio avt emavoropPavetar uéypt to oAKO GOOAUO Vo

TAPEL P10l LIKPN OTTOOEKTY| TIUT).

Oa dovpe pe v Ponbela oynudtev Mo cvyKekpluEva TIG o000 PacikéG Aeltovpyieg evog
aAYOPIOLOL OVACTPOPNG UETADOOTG COAUALOTOS EPAPUOCUEVT O VO, TOAVETINESO SiKTLO
Perceptron (MLM), xafd¢ kot T1g GLVAPTNOELS VTOAOYIGHOD GPAAUATOS KOl EVIUEPMOONG
Bapov yu KaBe vevpmva Tov diktvov. ‘Eva molveninedo diktvo Perceptron eivai éva diktvo
eunpdcblog TPoEodOTNoNG, OMOV Ol VeELVPOVEG elval opyovouévol 6€ TOAAG emimeda,
EeKvOVTaG Omd TO EMIMESO €1GO00V, EYOVTIOS &va 1 TEPLOCOTEPO. KPLPE Emimeda Kot
KOTOANYOVTOG OTO €Mimedo €5000V. ZNUOVTIKO YOPOKTNPIGTIKO OVTAG NG OPYLTEKTOVIKNG

etvat OTL dev VILAPYOVY SLUCVLVIEGELS PLETOED VELPDOV®VY OV AVIKOVV GTO 1010 EMIMEDO.

¥10 Mo kAt oynuo (oxpuoe 2.1.4) eaivetoar n mpotn Pootky Asttovpyio Tov akydpiOuov
avacTPOENG LETAOOONS GOAALATOG, TNG PAGNS EUTPOGHiag KatevBuvong. ZTn Aot avTY, Yo
Kd0e vevpwva vroroyiletor 1 ££000¢ Tov, abpoiloviag dnwe PAETOVUE T YvOUEVH OADV TOV
€1600®MV OV KATOANYOLV G€ avLTOV HE TO avaAoyo Papog g kdbe dtaocvvdeonc, kot
TEPVAOVTOG TO OMOTEAEGUA OLTO OOV TOPAUETPO GTNV GLVAPTNGN EVEPYOTOINCNG TOL
avagépope o mave. H dwdikacio avt) epappdletar 6e GAOVG TOVG VELPDOVES, UEXPL VAL
(QTACOVIE OTOVG VELPAOVEG TOV TEAELTOIOL emmEdOoVL, TV omoiwv 1N €£000C TOoLg
AVTITPOSMOTEVEL Kot TNV ££000 TOV d1KTVOL Kot B ypnoipomondel otic endueves PAceELS, He

OKOTO TNV LEI®ON TOV OAKOV GOAAUATOC.

| 3
| :Xo S

»=AhH0 Vebiasy T W * X1+ Wy * X2)

2ynuo 2.1.4: Doon eumpocbiog karevbovong



2 ovvéreln yivetal 0 VTOAOYIGUOC TOV GEAALNTOS «O» (0€ATO) Yoo KAOBE veLvpOVO TOV
SIKTHOL, TOV AVTITPOCHOTEVEL TNV GLUUETOYN TOL KAOE veEvp®VA 6TO 0AKO c@aAua. H gdon
aLTH oVOoUAleTal avaoTPoEN HETAG00T COAALOTOC, OTATAV EEKIVOVUE 0mtd TO eminedo ££600V
Kol KOteLBUVOLOGTE TPOG 0TO EMimed0 €16000v. H g0peon tov cedApatog yio kdbe vevpaova
EVOG E0MTEPIKOV EMITEOOV TOIPVEL G TOPAUETPO TO CPAALATO OA®V TOV VEVPOV®V TOV
enouevov emmédov. Emopévoe dmmwg Ba dovpe ko oto oynua (oynue 2.1.5) m covdptnon
€0PEONG TOV GOAALATOG «O» SLUPEPEL GTOVG EEMTEPIKOVG VEVPMVEG OO GTOVG ECOTEPIKOVG.
Av16 10 6QAaApa «O» Ba ypnoyoromBel onv edon evnuépwong Bapdv e oKOTd TN peimon

TOV OAKOU GOAAUOTOC.

( o)

2ynuo 2.1.5.Ddon edpecns kot avaoTpopns HETGOOGHS CYAAUATOS

H televtaio pdon evog adydpBpov avaotpoeng LETAOOONS COAAUATOS ivat 1 eviuépmon
TOV BopdV TOV CLVOECEMV TOL OIKTVOV, 0VTMC MoTe Vo PEwOel T0 TOGH TOL OMKOV
CQAUALOTOC KOl OLGLOOTIKA Vo ekmotdevtel 10 diktvo. H petatpony| tov ocuvviedeot tov
Bapadv mpobimobitel G TOPAUETPOLS TNV TPoTyoLuevn T Papovg NG GOVOESNS, TO
COAALO «O» TOV VELPOVA TTOV KATOANYEL N KABE chvoeoT, TNV TN €£600V TOL VELPOVO 0T
TO TPONYOVUEVO EMIMEDO, OO TOV OTO10 EEKIVAL 1] GLYKEKPIUEVT] GUVIEST] KOl TNV TIUN TOV
pvOpod udbnong (Learning Rate) n omoia givar petafinty mapdpuetpog mov divovpe 6To
diktvo pag, oty apyn ™S exmaidosvons. BAémovpe mo xdto (oynqua 2.1.6) Tic axkpiPég

GUVOPTNCELS EVIUEPMONG TOV GUVIEAEGTOV Papidv.



Wt =Want —7:6°%  Wen =Wen —7°01°%

W siasyt = Weviasyt ~77° 01

2ynuo. 2.1.6.Doon eviuepwans Papav tov dtktdov

2.2 E€ghktika Xvotipota

O g€glktikol aAyopiBuol oV EMOTAUN TG TANPOPOPIKNG OVIKOLV OTO KEPAANLO TNG
Teyvnmce Nonuoovvng, M mo ovykekpyéva G Ymoloyiotikng Nompoodvng kot
neptloppdvouy Tpofinquata cuvdvactikng Bertiotonoinone. Ta tedevtaio ypdvia givar Evag
EVPEMG OVOTTUGGOUEVOG TOUENS EMIAVONG TOAADV TpoPAnudtey. Elvar mbovotikés pébosot
avalTnong, E0KOAM GTNV KATAVONOT KOl TNV EPOPLOYN TOVS, KOl UTOPOVV VO EQOPUOGTOVV
KOl G€ OLVOLKO GLGTNUOTO, OTO OTMOid Ol TEPLOPICUOL TOL TPOPANUATOC UTOpPOvV val
petafaiiovrar pe 1o ypévo. O eEeMKTIKOG VTOAOYIGUOG vl EUMVELGUEVOS OO TOVG
Broroykotg unyaviopovs e AapPvikng Bsmpiog g eEéMEng. Xpnoyonotel o cuvexn
EMOVOANTTIKY €EEMEN, HE TOPOUOL0 TPOTO OIS AVTOHV TG AENCNS VOGS TANBVGLOV Kot 6T
ocvvéxewr o mANOLVoUOG aVTOG emAEyeTon TuYaio UEXPL VA @TACOLUE ©TO EMBLUNTO
amotéleopa. Ot teyvikés ovtég epapuolovior OAo Kol Mo TOAD G€ o TOKAio omd
TPOPANUOTE, 7OV KLHOIVOVTOL OO TPOKTIKEG €POPUOYES oTn Prounyovia péxpt v

EMIGTNUOVIKY] £PEVLVOL.

Mua tétota texvikn entivong TpoPANUAT@V, TOL AVIKEL GTOV EEEAKTIKO VITOAOYIGUO, Eivat Ot
I'eveticol adyopiOuot. Ot Ievetikol aiydpiBuor viomombnkav amd tov John Holland [7]
101975 ko yevikd eivon po péBodog avalnmong PEATIoTwv Acemv péca o £vo GHVOAO
vroymeiov Acewv, e 6TOYO TNV EDPECT] TOV OMOOEKTAOV amoTEAEGHATOV. Xapoaktnpilovtal
oo TNV amAOTNTO KOl TV KOUYOTNTO TOVG ™G oAyoptBpol avaltnong, Kafdg kot amd

SVVATOTNTO TOLG VO OVAKOADTTTOVV YPNYOPpa TG KOAES AVGELG dVoKOA®V TpoPAnudtmy. Eival
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Wwitepa ypoYLol 6€ TPOPANUATO TOV £YOVV TOAAES TAPAUETPOVG KOl OEV UITOPOLV Vi
AvBovv pe ™ ypnon tev KAacok®v puebodwv avalnmmons. Ta cvotatikd evog YEVETIKOV

alyopifuov yia £va cLYKEKPLEVO TPOPANLO elvar:

e Avomopdotaorn AVGEMV

e Anuovpyia apytkod TANOLGLOV
e YuVApTNON KATOAANAOTNTOGC

e Emioyn yovéwv

e Al0dIKOoIo AVOTOPOY®YNG

Y1oug [evetikog aAdydplBpovg ot Tiég Yo TG TOPOUETPOVS TOV GLGTNUOTOS TPEMEL VO
KOOIKOTOOVVTOL LE TPOTO MGTE VO AVOTAPUCTAOOVV OO Lo GEPA YOPAKTPOV 1] dSVASIKOV
ynoiov (0/1). H cepd avt ppeitor 1o yevetikd Kadka mov vrdpyel 6tovg {oviavong

OPYOVIGLLOVG.

Apykd, o arkyopiBuoc mopdyst moAAATAG aviiypoa@a TG GEPAG TG, cLVNOMS He Tvyoieg
TIWES, ONUIoVpY®VTOG Eva TANBvoud Aoemv. Kdbe Avon dokipaletal p€cw g cuvapTnong
KataAAnAdTTOG, cuvdptnon M omoio pog Aéel aplOunTikd m6co KatdAAnAn eivor 1 kdbe

Adon.

Ot kataAnAdtepeg AMOGELS, GUYKPITIKA LE TIC VTOAOUTES, AVATOPAYOVTOL GTIV EMOUEVT] YEVIA
Moewv kot AopBdvoov pia toxoio petdAloén. Emoavoloppdvoviag avt) t Sadikocio
TOALEG POPEG, Ol TVYOUEG LETAALAEEIS GE GUVOLOGUO LE TNV ETPIOCT KO AVOTOPOYWOYT) TWV
Moewv ov gtvar mo kovtd oto emBouuntd amotéAecua Ba ddcovy T Abon mov o TEpPEyEL
TIG TWEG YO TIC TOPOUETPOVS TOV KAVOTOWOLV OGO KOAVTEPO YIVETOL TNV GLVAPTNON|

KavOTNTOG.

Kdénoww omd ta moAAd mAeovektiuota tov levetikdv olyopiBumv elvor 6t dpovv
ToPOAANAL, ONANON KvoOVTOLl HEGO GTO YDPO KATACTACEWMV LE TEPIGGOTEPA ATOMO, £TOL
elvalr Ayotepo mbovo vo KOAAMGOUV GE KATOl0 TOMIKO OKPOTATO, GOV KOTOLES GAAEG
pebooovg. Eivan emiong, ehkoAa VAOTOM GOl KOl TPOCAPLOGTIKOL GE SLAPOPO. TPOPANHATO
petofdAlovrag Lovo Tn cuvapTNon KATOAANAGTNTOS Kot TEAOG Eivol E0KOAN ETEKTAGILLOL KO

e€eM&pot. 'Eva petovéktmua tov levetikdv adyopiBumv givatl 0 vmoAoylotikog Toug ¥povog,.
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http://el.wikipedia.org/w/index.php?title=%CE%A3%CF%85%CE%BD%CE%AC%CF%81%CF%84%CE%B7%CF%83%CE%B7_%CE%B9%CE%BA%CE%B1%CE%BD%CF%8C%CF%84%CE%B7%CF%84%CE%B1%CF%82&action=edit&redlink=1

Eivon mo apyol and direg pebdoovg, aldd pe ™ onuepvy €£EMEN TOV VTOAOYIGTOV TO

TPOPANUa avtd o1yd oryd e€acBevilet.
Mepkég epappoyés twv IN'evetikdv adyopiBumv sivor:

e 1 KOADTEPN SLVATH OPYAVMGT EVOG GYOAKOD ®Papiov
e 1 HEAETN TNG PEATIOTNG KOTOVOUNG EVOC OIKTVOV AtO TAUTPOPLES TETPEANTIOV

o gfepevvnon TV SOLVOK®OV BLOAOYIKOV S1001KOGLOV, Kot TG Bempiag ¢ eEEMENG.

2.3 Xvotipato Acapovg Aoyikig

H acapng Aoy (fuzzy logic) eivor po eméktaocn g KAUOGIKNG OPIGTOTEAELNG AOYIKTG.
M mpdtaon pmopel va etvor aAndng pe kdmowo Pabud ainbeiog, ko Oyt amhd aAndng 1
Yevdng. Ymhpyet Onaadn o EAdenym axpifelag mov epunvevetal og acdeeia. H 10éa ovty
anctélece emaviotaon otn Oewplo g Aoyikng, ywori EEeuye amd TO HOVIEAO TOL
KuplapyoVoe yla xpovia, OMAad To Hovtédo Tov «aAnBéc-yevdécy. H évvola g acaeng
Aoywng mpoodiopiotnke amd tov Lotfi A. Zadeh[21], kabnynmg¢ oto IMovemotiuio tng
KoMgopviag oto Berkeley, mepimov 1o 1960 kot mapovoidotnke ®¢ tpoOTog enelepyaciog
dedopévmv mov dev ftav akpipny. ‘Etotl uraivovpe o€ pior koavodpyta Aoyikn mov pog Aget 0Tt
vdpyovv mpotdoelg mov Ba oyvovv pe o mlavotrta. H acagpng Aoywm mpoomabel va
TPOCOUOIDGEL TIG WOOTNTEG TOL AVOPOTIVOL HVLOAOD KOl VO TOipVEL ATOQAGEIS OO £vol
acaPn cHVOLO dedOUEVDV HEaa og €va TepBaiiov afefardtntog kot avakpifetag. H avdykn
avtn yevvnOnke amd to yeyovog Oti ol mpooeyyioelg mov Pacilovial 6TNV KOvVOVIKY AOYIKN
dgvV UTOPOVGOV VO OVOTOPACTHGOVY TN YVMOOT HE mTvyio, Kupiwg o€ SVCKOAN GCLGTHLOTA
pe acoeeic évvoleg. H acapng Aoyikn €xel mipa moALEG EQOPUOYES GE SLAPOPES EMGTILES

OM®G TANPOPOPIKN, PVGIKN KOt YLYOAOYiCL.

H acaeng Aoy €xet moAld mAcovekThpata, Yot TapdAo Tov Agttovpyobv ce meptPdilov
acdeelag divouv amoTEAECUATO TOL £YOLV VOMUO Kot glval gukoTavonto amd v dvOpwmo.
Eivor dnAadn éva epyaieio moAd kovid otnv avOpdmivn Aoyikn kot otov avlpomivo tpdmo
OKEYNG KOl YPNOLUOTOLEITOL Yoo TNV AYT amo@Ace®my. XPMOCLUOTOEITOL G TOAVTAOKN
cvoTnuata ot omoia ivor OVoKOAN M advVATN 1 €0PEST] KATOOL HadNUATIKOD HLOVTELOL
Y avtd. AAAO oNUOVTIKO TAEOVEKTNUO, TNG €lval M UEYAAN OVEKTIKOTNTA 7OV £XEL GE

avakpiPn dedouéva.
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http://www.livepedia.gr/index.php/%CE%95%CF%80%CE%AD%CE%BA%CF%84%CE%B1%CF%83%CE%B7
http://www.livepedia.gr/index.php/%CE%9B%CE%BF%CE%B3%CE%B9%CE%BA%CE%AE
http://www.livepedia.gr/index.php/%CE%A0%CF%81%CF%8C%CF%84%CE%B1%CF%83%CE%B7

H acapnc Aoy €xel Kataeépel vo ADGEL TPpoPANUATO Yio To omoio poBnpotikd poviéia
ATOTVYYAVOLV, AALGL 1] EDPECT TOV KAVOVMV KOl GUVOPTNGEDV GUUUETOYNG OV OTOLTOVVTOL
YOO TNV OTOTEAECUOTIKY TEPLYPOPT TOV GCLOTNUATOV OTOUTEL CNUOVTIKY £PELVO KOl
npoondfelo dote va €yovpe koAd amoteléopota. Emiong, n acagng Aoyikn ypnotpomotel
ELPIOTIKOVG AAYOPIOLOVS, TV OTOi®MV 01 AVGELS TOL dIVOVV OEV LITOPOVV Vi avTOTOKPLHoHV
navto amotelecpatikd. TEAog, M aca@ng Aoyikn dev €xel 10104TEPT KOVOTNTO YEVIKELONG
OGS TAL VELPWVIKE SIKTLO, WO10TNTA TOV EIVOL TOAD GNUAVTIKY], DGTE VO, UTOPEL TO LOVTEAO
va avtomokplfel o€ Kavolpleg KaTaoTdoelg Katl dyvwota dedopéva. O cuvdvacudg TG LE Ta
VELPOVIKA OTKTVLA Kol TOLG £EEMKTIKOVG alyopifovg 0o ynoe otn dnuovpyios GLGTNUATOV

LE KovOTNTEG LABNoNGC, YEVIKELONG KOl GUUTEPAGLLOD.

Ta Acapr Zvotmuata ompilovtar ot Bewpla ™G 0caEODS AOYIKNG Kol TOV 0CUP®OV
ouvorov. Eivar cuotmipata mov Asttovpyodv Omwg to avBpdmivo poard, oxetioviar pe v
évvola G peptkng aindelog ko avrikabiotodv Tig tipnég ainbeiog pe Pabuoveg aindeioc.
Bpiokouv epappoyn kvpiog ce Bépata avtopdtov eAEyyov oTN Prounyaviky mTopoymyn,
oumg n Bewpia tovg €xer OwdoBel Ko o AAleG mEPLOYEG, OMMG OTNV TAPOYWYN
POTOYPOUPIKDOV UNYOUVOV, PIVTEOKAUEPDOV, TAVVINPIOV, KMUATICTIKOV, GTNV TPOYLATOTONOT)
ONUOCKOTNGEWV, GTNV 0PYAVMOOT EMYEPNCEDV, GTNV YUYOAOYiD, TNV 0TPIKN, GAAL Kol TN

oceloporoyia.
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Kepdraro 3

IIponyovpeveg Meréteg

3.1 Amhopatikég epyaocieg oto [Havemotuwo Kdmpov
3.2 Epyaocieg oto Havemomuio Kdmpov

3.3 Epyacieg o d1ebvég emimedo

3.1 Awmhopatikég gpyaocieg oto [lavemotiuo Kvnpov

"Eyovv yivel apketéc SmAopotikég epyocieg 6to [ovemotuo pog oyetikd pe v tpopreym
TPICOUIDOV YPNCOTOLDVTOS GUGTHLOTO VITOAOYIOTIKNG VONUoovuvne. Avtiy 1 epyocio [24]
elye oxomd va Ppel évo vevpovikd Olktvo mov Ba KAvel cwot| TPOPAEYN AVTOV TOV
npofAnudtwv. Xpnowonoince 34,528 meputTtOOELS TEPICTATIKMV, TO, 0ol EmeepydoTnKay,
Eyve PEAETN SopOp®V opyLTeKTOVIKOV HEXPL va. Bpebel avty pe ta KaAdtepa duvatd
aroteAéopata. MeletOnkav ot tpioopieg 13, 18, 21 1 tpimhogldng ko To chvopopo Turner.
H mpoomdéBeia avt katénée oe pol OPYITEKTOVIKE VELPOVIKOD OIKTUOL TOL £QEPE
KOVOTOMTIKG OmOTEAEGHOTA, YOP® oT0 76% ota dcdopuéva exkmaidevong kot 72% ota
dedopéva emarnBevonc. To mocootd emtuyiog NTOV TOAD YOUNAG €Tl TO GOGTNUO OEV
Oewpeitor 100viKO Yoo TPAYHOTIKY] ¥pNomn, Ywoti o€ TETOL €l00VE TEPIMTMOGELS, OTOL

kpitvovtol Lwég, Ta m060oTd emtuyiog TV TpofAéyewv tpénet va ayyilovv o 100%.

Axépo o epyacio [23] €xet yivel pe avtdV 1OV GKOTO. AVTH 1 €pYyaGia ¥PNOYLOTOINGE Ll

Baon dedopévav pe cuVoAKa 51,208 mePIoTATIKA EYKV®V YOVUIKAOV. ZTN GUVEYELN
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eTidyTrov 231 poviéda pe SopOopPETIKY dOUT, HE OKOTO TNV £50YMYY] CUUTEPUCUATOV Yol
TNV GLVEICEOPE Kot TNV evauctnoio Tov yopaxTNPoTKdV €10000v. Ta oamoteléopota
€0e1&av OTL TN UEYOADTEPT) GLVEIGPOPA ELYOV 1) OWYEVIKY JAPAVELD TOV EUPpOOL Kot 1 pon|
QAEPDOOVG TTOPOV, VM AMYOTEPT OAAGL CMUOVTIKY) GUVEISQOPE giyav 1 TPpoTEIV) A Kot 1

NAIKio TG UNTEPOG.

3.2 Epyoaoieg oto Havemotiuio Kompov

M perétn [15] €xel yiver oto Ilavemotiuio Kompov yio v onuocio mov €govv oty
TPOPAEYN TOV  YPpOUOCOMKOV ovouoldv 1 Xopwakn Toviadotpomiviy (b-hCG) war n
[Mpoteivn A (PAPP-A) ypnowonowwvtag o1d@opeg doués Nevpovikdv Awtowv. Ta
dedopéva g Paong dedopévav mov ypnoorodnke frav Wiaitepa aviccdpona. [epieiye
35687 mepmTMOGEIS EYKVOV YOVOIKOV €K TV omoiwv ot 35058 tav amoAdTmg QUGIOA0YIKES
YOPiG OmodNTOTE XPOUOCOUKN avopoiio, evd oTic vroAouteg 629 vnpye KAmolo €100¢
YPOUOGOUIKNG ovoproAag. To dikTvo ekToudeuTNKE HE OVTA TO. SEGOUEVO KOl GTI] GUVEXELN
dokpdomkav 8181 dyvwoteg mepmtmdoelg yioo v emoAnfevon tov. 10 GOHVOAO aLTO
vpyxav 76 mpoPAnuotikés mepmtdocel. To ovommuo exkmondeveTol pe T xpnon 8
YOPOKTINPIOTIKOV 6TV €i0000, Ta omoia mov Bemwpovivtar OTL givorl o TO CMUAVTIKE GTOV
TPOGOIOPIGUO TOV KIVOUVOL EUPAVIONG OVTMOV TOV OVOUOAIDV. XTI GLVEXELD, 1 XOPLOKN
Toviadotpornivn (b-hCG) xar n Mpwteivy A (PAPP-A) anopaxpdvOnkoav omd Tic £16660vG,
TPOKELEVOL Vo dlomoTmOel 1 emidpacn Tovg 6to amotédespa. Ta KaAdtepa amoteAécpata
Moednkav 6tav ypnoyLomombnke v TOAVGTPOUATIKO VEVP®VIKO dIKTVLO pe dVO Kpuppéva
oTpOpoTa Kot domotddnke 01t 1660 1 Xopakn oviadotpornivn 6co ko n [pwteivn A

elval amopaitnta YopoKINPIGTIKA TPOKEEVOD Vo, EMTeLYOel LYNAO TOGOCTO EMTLYING.

M dAAN perétn mov €ywve oto [oavemomuo [14] acyoindnke mepetaipw pe v cuuBoAn
KOl TNV ONUOGIo OV €YOVV TEPIGGOTEPO. YOUPOKTNPLOTIKE oTNV Un emepfatikn mpoPieyn
YPOLUOCOUIKDY  OVOUOAIDV, YPNCLOTOIOVINS KOTOW HOVIEAD TEYVNTAOV VELPOVIKOV
dwktov. Ot mapapetpol mov giyav gpevvnBel ce vt Vv gpyacio €ivar To TponyodEVO
WTPIKO 10TOPIKO TNG €YKVOL UNTEPAS, TO PVIKO 0GTO, 1| TPIYA®YLVA poT), I pOon PAERMOIOVG
TOPOL, N TPWOTEIVN A, 1 YOPLOKT YOVIOOOTPOTIVT), TO KEQOAOVPOIO UNKOG, Ol OAAXYEG GTNV
avYEVIKN dlapdvela Kot N nAkio g untépag. H pehétn éotace oto cupmepdopato OTL 1|

OLYEVIKN SLOPAVELL £IVOL O TTO CNUAVTIKOS TOPAYOVTOGS Y10, TV GUVOAKT| TPOPAEYT], EVD TO

15



KEPOAOVPOIO UNKOG TO AYOTEPO ONUOVTIKO. Xvumepadnke axopo OTL TO TPONYOVUEVO
WTPIKO 16TOPIKO TNG €YKLOV UNTEPOC OEV €IVl CMUAVTIKOS TOPAYOVTOS Yol TV TPOPAEYN
TPOPANUATIKOV TEPIMTOGE®V 0AAA OTL TO PVIKO 0GTO, 1 TPIYADYIVO POT Kol 0 QAEPDONG
nopog cLUPAALOVY onuavTiKG otV TPOPAEYN TG Tpcopiog 21, aAAd oyt otV TPOPreyn
TOV PUCIOAOYIKOV TEPUTOSe®V. H mpwteivn A, 1 xoplokn yoviadoTpomivy Kot 1) nAKio g
untépag etvar evoldpeong onuaocioc. Emiong, éywve kot pla avaivon evaicOnciog twv
TOPAUETPOV TPMTEIVT A, YOPLOKN YOVIOOOTPOTIVI], KEPAAOVPOIO UNKOG, OYEVIKT SLOPAVELDL
Kot nAkio g untépag. Ta amoteAéopata €610V OTL TO KEQOAOLPAIO UNKOG KOL 1] UYEVIKN
dpdvelo gvacOntomolovvtonl mepeTaipm OTaV Ol TIWEG TOVS UEWDVOVTOL, N TPOTEVN A
evacOnromoteiton OtOv M T NG OLEAVETAL, EVM T YOPLOKN YOVIAOOTPOMIv MEVEL

AVETNPEACTN A0 TIC SIUKVUAVGELG TNG TIUNG TNC.

Axépo pia gpyasio mov €xet yiver and 1o Iavemomuo Konpov [16] eiye eotidoer oy
mpdyvmon g tpoopiog 21 katd v TpOTN TPUNVia, YPNCLUOTOIOVTOS EMIoNG TEXVNTA
vevpovikd diktva. H tpioopio 21 1 odvdpopo Down, dnwg avépepa kot Tpv, TpokoAeiton
and nopovsio evog emmAiéov 21°° ypoHOGOUOTOC. TNV £pyacio. ot YPNGILOTO KoV
dedopéva omd eEetdoelg vmEpnywv ota EuPpvo oe EEumVO GLOTAUOTO HE GTOYO TNV
npoPAreyn ¢ mabnong. ‘Exovv yiver Sokipég pe moAAL vevpmviKA dikTtvoa eumpdcdiog
TPOPOdOTNONG HEXPL va Ppebel  kaAbTepn cuvtayn pe TV mo emtuynpuévn mtpdPreyn. H
Baon oedopévav mepielye 23.513 mepurtdoelg ko 1 kébe £ykvog elxe 19 mapapétpovg, and
T1G omoieg ot 11 BewpnOnkav ot mo KaBoPIGTIKEG GTOV VTOAOYIGUO TOV KIVOUVOL YEVETIKNG
avoporiog. Ta amoteAéopato g mpoondlelag avtig NTav ToAd YynAd, £xoviog mocooTd

whveo omd 90% Kot ota dedopéva ekmaidgvong, oAl Kot erainfevong.

3.3 Epyooieg og o1e0vég eminedo

Meléteg €xovv yivel ko 010 €£TEPIKO LE GKOTO TNV €0pecN ASIOMIGTOL UN EXEUPATIKOV
TPOTOV TTPOYVIOOTNG YEVETIKOV TPOPANUATOV. ZEKIVAOVTOG TNV OVOPOPE OV GE OVTEG, Hid
peAérn [8] mov éywve, elxe oxomd v ddyvoon g Tpoopiag 21 katd 1o TpdTO TPiUnvo o€
00 0TAo, UE EKTIUNON LIEPNYOYPOPNUATOS Kol PLOYNUIKOV EAEYY®V. XTO TPAOTO GTAOI0
G €PYACiag yYiveTal VITOAOYIGHOS TOL KIvOUVOL UE BAOT TOV GLUVOLAGHO YOPAKTNPIOTIKMOV
OGS M NAKIN TNG UNTEPAS, 1 CWYEVIKT SLAPAVELL TOL ELPPVOV, N TAPOLGIN 1) 1) ATOVGIO TOV

PWVIKOV 0GTOV, 1 POT] TOL PAEPDOOVG TOPOL, 1| TPLYADYVOL POT). TN CLVEXELD, PLOYNUIKOC
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ELEYYOG YIVOTOV HOVO OTIG TEPIMTMOELS TTOV OVIYVELOTOV TOLAGYIOTO EVOLAUESOG KIVOLVOG
KOTA TO TPAOTO 6TAO10. MeAeTnONnKe akOUN Kol 1 AOd00T TG TOAMTIKNG 1) omtoio TpoEPAeme
o0V TPOTO GTASO TNV EKTIUNOT TOL KIWOVVOL GUUG®VO e TNV NAKio TG pUNTéPOG Kot
Boynuukés eEetdoslg. Xe 0e0TEPO OTAOW0, O€OOUEVNG KAmolng mOavOTNTOG KIVOLVOU,
TPOYLOTOTOLOUVTOY LIEPNYXOYPAPIKEG eEeTAoe. Ta dedouéva amotedovvtay amd 19,614
TEPLOTATIKA PLGLOAOYIKMOV €YKLHOGLVOV Ko 122 meputtdoelg tpioopiog 21. H kaivtepn
EMIBO0T OTIC TPOYVMOGEIS TV YEVETIKOV OVOUOIAMY EMTELYONKE AKOAOVODVTOS TPAOTU TNV
ToMTIKY| 0mov e€etaldTav 10 péyefog Tov Kivduvou cOLPMVE LE TV NAKIN TG UNTEPAS, TNV
OLYEVIKN Olapavelo Tov eufpdov kai gite TG TPLyAdyvog pong eite g pong GAER®OOLG
TOPOVL. XE TEPIMTMGELS TOV O KIVOLVOG NTOV TOLANYIGTO EVOLAUESOC, O GLYKEKPIUEVO oo 1
npog 51 péyxpt 1 mpog 1000, akorovOnoe Proynuikn e&€taom. XTI SOKIUEG OOV TO TPAOTO
otad0 mpoéPrene Proynuikéc €EeTAOEL KOl Ol VIEPNYOYPOPIKES eEeTdoel Aapupdvovtay
VIOYT GTO OEVTEPO GTAOL0, deV glyav Ta id1a Tocootd emtvyiag. 'Etot, n pedétn katéine ot
Qo amoteAec ATk TPOPAEYN TG Tpompiag 21 Katd v mpdTn TPUNVIia ETTVYYXAVETOL LIE
VIEPNYOYPOUPIKES EEETAGELS KATA TO TPAOTO G6TAO0, omd TG omoieg emAéyeton 10 20% TV

TEPIMTMOCEWV, MG TEPUITOOEL; UE EVOLAUECO KiVOLVO, Kol TAved o avtég gpapudlovtan

Broymuucég e€etdoelc.

Axépo o epyocio [18] mov diekneparddnke pe okomd TV TPOPAEYN YEVETIKOV OVOUOAMODV
TPoOwpPa, elxe MG OKOTO TNV aviyvevon g Tproopiog 21, ypnowonowwvrag 200,868 cuvoiikd
KUNGELS, €k TV omoiwv ot 871 Nrav mpoPinuatikés. H epyacio avtr €xel oeilel Ot pia
avénuévn avyevikn dapdvelr Tov guPpvov umopel vo mpocdlopicel to 76.8% avtdv pe
tpoopio 21. Otav ypnoyomomOnke n avyevIKy SPAVEID GE GLUVOLOGUO LE TN YOPLOKN
YOVIOOTPOTiVY Kol TNV TpwTeivny A o€ dedopéva 44,613 mepumtdoewv, ek Tov onoiwv 215
elyav mpocPAndet and v tproopia 21, eiyape Eva mocootd aviyvevong tov 87%. Meléteg
and eEedikevpuévo Kévtpa, pe 15,822 mepurtooelg, ocvumeprrapfovouévev kot 397 pe
tpoopio 21, &govv dei&el 6T 1 amovsio Tov PVIKOV 06TOV PTopEl va Tpocdtopicel To 69%
TV guPpdov pe avopaiio oto ypopodcopa 21. ‘Exet extyunfel akdpo 6Tt 0 cuvovacspog
VIEPNYOYPUPIKDOV EEETAGEMV KOl TOV OMOTEAEGUATOV LOG £EETAOTG OV OVOAVEL KATOLES

untpkéc opuoveg [13], umopet va avayvopioet 1o 97% tov epfpoov pe tproopio 21.

Avt 1 gpyacia [12] B€Anoe va diepevvioet T onpacio Tov el 1 pon PAEPDIOVE TOPOL GE
oLVVOLACUO HE TNV NMAKIO TG UNTEPAS, TNV CGLYEVIKT SLOPAVELX TOV EURPVLOV, TOV KOPIIOKO
ToAUd TOL guPpvov, TV YOPLOKY yoviadotporivn kot v mpwteiviy A. Ta dedopéva

neplapfavav 19.614 pucloroyikd Euppua, 122 pe tpioopio 21, 36 pe tpioopia 18, 20 pe
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tpoopio 13 kot 8 pe ovvdpopo Turner. Ta amoteAéopata ympig va Anedei vwoyn n pon
eAePDOOVG TTOpoOV €lye mocootd emitvyiag YOpw 610 65%, VD €VTACCOVTAG TO OEOOUEVO
aVTo otV Tpocmddeila dibyvmong £pepe mocootd aviyvevons 96%, 92%, 100% war 100% yo
11 tpoopieg 21, 18, 13 ko ovvdpopov Turner, avtictorya. Etor 1 pelét xoatéAnée oto
CLUTEPACLO, OTL 1 EKTIUNOT NG PONG PAERMOOVG TOPOL PEATIOVEL TNV ATTOSOCT) EMLTVYOVG

TPOPAEYNC OVEVTAOELDIDV.

[Tapa moALéEC peréteg €xovv yivel, pe v pnéBodo ™G UEAETNG OAANAOVYIONG TOL UNTPIKOV
DNA pe okomd v egvpeon oderyudtov tov DNA tov eufpdov. Avty n epyocio [4]
ompiydnke oe ovt) ™ PEOOSO KAl TPOGTAONGE VO OVIYVEDGEL TUYMV TPICOUIN GTO HMPO.
Xpnoworombnke €vo obvoro amd 480 deiypoato omd yovaikeg pe vynid kivovvo. Ta
OTOTEAEGLLOTO TNG EPYACTOG ELYOV IKAVOTOMTIKA OMOTEAEGLLOTA, YEYOVOG TTOV EMOANOEVEL TNV
vdBeomn Ot  peAétn adinAovyiag tov DNA Ba pmopovoe va yiver pia a&lomotn pnébodog

v un eneppoatikn aviyvevon gufpvov pe tpoopio 21.

e autn TV epyacia [2] £ywve mpoomdBela yio TpoyevvNnTIKY €££TOOT UE EMAEKTIKT OVAAVOT)
elevBepov kuttdpov DNA ot10 untpikd aipa yio v a&toddynon tov eufpvov pe tprompio
21 xou 18. Xpnowomomnkav 298 eykvpoclveg ek TV omoiwv ot 39 eiyav mpdfinpa
tproopiog 21 ko ov 7 eiyav mpoPinua tpicopiog 18. Avtd ta dedopéva avaAbOnkov
YPNOOTOIDOVTAG o cvyypovn HéEB0do, mov ovopdletor yneloky avaivon ETAEYUEVOV
neproywv[17]. H mpoonabeieg éywvav oe peydia Badn aliniovyov, etédvovrog tig 620,000
avd detypa. Ta amoteAéopata g epyaciog ntav Betkd Pydloviag 10 cuopmépaciao 0Tt 1
YNOUWKY ovalvon emAeypéveov meploy®v Olvel efopetikd axpiPng pe emepPatikég
aE0AOYNOELS TOV EUPPVOL YOl TLYDOV YPOUOCOMKES OTOPAYEG UE YOUNAO OIKOVOUIKO

KOGTOG.

[IpoonaBeieg yio wpdPAEYM eUPPLIKOV AVOUOAIDV £x0VV Yivel Kot LE OTOTIOTIKEG HEBOSOLG
ommg cvpPaivel o avt ™ perétn [11], dmov yiveton n mpoomadeia pe ™ xpNon TAACUATOC
™m¢g TPpOTEIVNG A Katd 1o mpdTo Tpipnvo. Xpnowomomnkay 475 TEPITOCELS Kol EYVE
oLYKPLoN LETOED OVO0 OLOPOPETIKAOV TPOGEYYICEMV Y10 GTATICTIKT 0VAALGT, TG ['kaovoiavig
KOTOVOUNG KOl TNG AOYIGTIKNG TaAvopounons. Kat ot dvo pébodot giyov kald amoteAécpota
avéroya pe ™ @von tov ocdopévev. Ta mocostd aviyvevong kKopaivovtay and 42% péypt

70%.

18



Kepdararo 4

Avéivon 0€patog ko €nynon

4.1 Oplopog TpoPAnHatog

4.2 Epgovntikn epdtnon

4.3 AvaAivon yopaKTNPIoTIK®OV

4.4 Tlapadootakég pEBodoL aVTIETOTIONG

4.5 Toykpion kat ov{ftnon peboddwv

4.1 Oprwopog IpoPrparog

To gpevvnTikd TpOPANUa pe To omoio acyoindnka givar 1 TPOPLEYT YEVETIKOV OVOUOAMOV,
YPNOUOTOIOVTOS  £EVTVOL  GUGTHUOTO  LTOAOYIOTIKNG vonuoovvng. Il  ocvykekpiuéva
OMUOVPYNGO HOVTEAL VEVPOVIK®OV OIKTV®V oL Eexwpilovv ta EUPpua e YPOUOCOUKES
JTaPaYES OO AVTA TOV dEV EXOVV KATOW YPOUOGOUIKN dtotapayr]. ['a va tpoPfrepbovv 1
Vo 010yvOGTOOV YPOUOCOUIKES OATAPOYEG EVTOS TNG TPATNG TPLUNVIOG NG €YKLHOGUVNG
vdpyovv apketol tpdmol, ot omoiol ywpiloviar oe emepfoticovg Ko un eneppotucovg. H

ké0e Katnyopio peBod0L O1dyvEOONG £XEL KOO0 TAEOVEKTLOTO KO KATOL0L LELOVEKTILLOLTOL.

Ymv egpyacia pov mpooéyyica to mPOPANUE avtd pe v xpnon EEumvev GLGTNUATOV.
Xpnowonoinoa po faon dedouéEvev pe peydio aplBud S1apopETIKOV TEPITTMOGEMV, 1| OTOi0
napayopnnke ond to Fetal Medicine Foundation [5]. X& avt) ) Bdon dedopévaov vadpyovv
TEPIMTMOGELS OO TMEVTE OLUPOPETIKES YPOUOCOIKESG avopoAieg kot pion 6mov VIApYOoLV
TEPUTAOCELS PLGLOAOYIKDOV eUPPO®V. XNV gpyacio pov €£€taca HOVO TIC TEPUTTOCELS Y10

tpoopio 21.
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Xpnoomotdvtog v facn oedopévev, dnuovpynoco poviéia pe Nevpovikd Alktoa kot to
eKTOidEVon e SLAPOPES TAPAUETPOVG OTMG TOV OplOUd TV EMOYOV eKTAidELONG, TNV
OCULVAPTNOT EVEPYOTOINGNG TOV VELPDOV®V, TO puiud pdnong, v opun Kot pe ddpopa
YOPOKTNPIOTIKA, LE OKOTO Vo @TAcm o€ emBuuntd mocootd emitvyioag otV TPOPAeyn
YPOLOCOUIKOV dlatopaydv, Balovtoc cav £16000 6T0 GVOTNUA KATOL0 YOPOKTNPIOTIKA OO
TPIKEG €EETACELG TNG UNTEPOG KOl TOL EUPpvov. Avth eivan pa un emepPatiky] péBodog pe
™V ¥pNon EEVTVEOV GLGTNUATEOV OTTOV TO TAEOVEKTNUATO TG £val TO YOUNAO KOGTOG Kot 1)
ToyOTNTO pe TNV omoia odivel amoteAéopata. H mpokAnon yw v oaviamtuén ovtng g
pefodov givar va €xetl to 1010 afldmiota amoteAéspata pe TG emepPatikég peBodovg, ovTmg

MOTE VO YPNGLLOTOIEITAL EVPEMG.

XpOpoooMKES avopoAies:

To ypoudcsopa givar o opyovouévn dopn DNA kot tpoteivdv mov Bpicketol oto KOTTOPO.
Kd&Be kdtrapo tov avBpdmvov opyavicpod vtd uololoyikég cuvinkeg mepiéyet 23 (ebyn,
46 dnAadn YPOUOCOUOTA, EK TOV 0TIV Ta 23 Tpoépyovtal amd Tov matépa kot 23 and v
untépa. Ta mpodta 22 (evydplo AEyovtolr OLTOGOUIKG Kol €ivar 101 6Tovg Avopeg Kot
yovaikee. To 23° Cevydpt ypopocoudtov omoteAeitar omd To AeyOpEVO (QUAETIKG
Ypopocouata, kot Kabopilovv 10 @O0 T0L atdpov. Ot YpOUOCOUIKES avopoiies eivan
oAAayég otn doun evog N mEPLOCOTEPOV YPpOUOCOUAT®V. Ot Mo Pacikéc HETAALAEEIS

YPOLOCOUATOV givar o1 ENG:
¢ Awypaon: am®AE LEPOVS EVOG YPOUOCMUATOG
o  AmMlocloGHOC: emMTALOV avTiypapa EVOG LEPOVG EVOG YPOUOCHLUTOG
*  AVTIOTPOOT): AVTIGTPOPY| KATELOVVGNG EVOG LEPOVS EVOG YPOUOCHOTOC

e Mertotomion: HEPOG €VOC YPOUOCOUATOS OTOCTATOL KOl EMGVVOTTEL &V GAAO
YPOUOGOUA. AVTN 1 UETAALOEN €YEL OC OMOTEAEGHA TNV ONUIOVPYIO LOVOSOMUAV 1)
TPLCOULDV.

ITo ovykexpiuéva oe éva EuPpvo pe Tprompia TapovctdleTal Eva xpoUOcoua 3 opég avti 2
7ov givol To ucstoroyko. H mo yvoom ypopocopkn avopaiio eivar to cuvopopo «Downy. To

GUVOPOLO OVTO OPEIAETOL GTNV TTAPOLGia VO EMITAEOV YPpOUOCOUATOG ot 0éon 21, €E00 ko n

EVOALOKTIKY] TOV ovopocio g Tpiompia 21. Avtiototrya To cvuvopopo «Patau» ovopdleton kot
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tpoopio 13 Aoyw g emumiéov vapEng Tov ypouocouatoc 13 kot to cvvdpopo «Edward» mov

napopoing ovoudleton ko Tprompio 18.
Xovopopo «Patau» (Tproopia 13)

To ovvdpopo Patau, yvooto kot og Tpoopio 13, elval o oxetikd omdvior YpOUOGMUIKY|
avouorio. Kotd tv avopolio avth 1o GTopo yevviétal pe vo, emmiéov ypopdoouo oto 13°
Cevyoc. Eivon ) tpitn mo cvvnbiopévn tproopio petd v Tpioopia 21 ko v Tpioopio 18.
H ovyvémrta pe tov omoia eppaviletal to cuvopopo Patau ertdavel mepimov v 1 avd 5.000
pe 10.000 yevwnoeig (1:5.000-10.000). Ztig mieioteg mepumtdoels 10 EUPpvo dev emPidvet
kot amoPdAletar. Daivetar va av&dvetor o Kivouvog EKONAMONG TOL GLUVOPOUOL HE TNV
avénon ¢ nAkiog ™g unTépag Wkd av mpokeltol Yo yovaika dve tov 30 etov. To
ovvopopo Patau mpokaiel Papid vontikn kKabvotépnon kot coPapés Labnclakés OLGKOALES.
Yndpyovv akdpo moAAd cvumtdpato mov oyetifovtar pe v vyeio oV TV OGS M
pikpo@Oapio, To pKpO KePAAL, Kpavio yopig dépua, pkpd Bapoc katd tn Yévvnon, KOe®on
Kot Kapdlokég averdpketes. Onmg to ovuvdopopo Edward, étot kot to Patau cuvifog emipépet
10 BGvato TV euPpOoV TIg TEPIGGHTEPEG POPES TPOTOV YEVWNOOUV EVA OGN KATUPEPVOLV VL
vevvnBovv Louv yia Ayeg povo pépeg 1 uéxpt Evav unva. Movo éva pikpd mosooto, KT®m Tov

10%, Covv to oAV Yo Evav xpdvo. Agv vapyetl Oepameio yia T omavia vt Tdonon.
Xovopopo «Edward» (Tpiompia 18)

To ocbvopopo Edwards, 1 odidg Tpioopio 18, eivar eniong éva omdvio cHvopopo mov
mhavov vo katainéer e coPapn avammpio Ko amotedel artia BavdTov TV PBpepdv TOL
eépouvv 10 cOVEpopo owtd. Tty Tpioopia 18 vrdpyel éva emmAiéov ypoudoopo oto 18°
Cevyoc, emmpedlet OA0 TO. GUOTNUOTO TOV OCAOUOTOS KOlU TPOKOAEL GLYKEKPUEVA
YOPOKTNPOTIKE Tpocdnov. H cuyvomta epgdviong tov givor mepimov 1 avéd 6.000-8.000
vevwnoews. I'opo ot0 95% tov eufpoov nebaivovv mpwv ™ yévvnon. H Tpioopia 18
emnpedlel oe peydho Pabuo OAa tor OpyaviKE GLGTNAUATO TOL GAOUOTOS, TOV EYKEPAAO, TO
TPOCHOTO, TNV Kapdia kot o 06Td. Tovg TpdTovg pnveg g Cmng Tovg, PPEET oL PEPOVY TO
ovvopouo ypelalovtar €WKn @poviida and wTpikd mpocomkd. Katd tn yévvnon to
oVUVOPOLO YivETOL AVTIANTTO Otd TV EEMTEPIKT EULPAVIOT] TOL VEOYEVVITOV, OALL UTOPEL Vo
SlyvmoTtel Kol TPoyevwnTikd amd €SeTACELS e LIEPNXOVS N UE apVIOKEVTNOT. Ady®m NG
TEPIMAOKOTNTOS TOV GULUTTOUATOV 7OV cLvodgvovy 10 cvvopopo Edwards, pe xvplo
CUUTTOUO TNV KOPILOKN OVETAPKELD KOt TOV KivOuVo AOUDEEWY, TTEpimov T0 5% TV vTimv

emlel Katd Tov TpmdTOo YPpovo LmNG.
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Yvvopopo «Downy (Tproopia 21)

To otvopopo Down, adlog Tproopia 21 | Tpioopia G, sivor puo ypOUOGOUIKN AvVOUOALL,
nov mpokaieitan dtov o dropo yevvidton pe éva emmiéov ypoudonpo oto 21° (evyos. To
oLVOpPOUO amoteAEital amd £va GOVOAO YOPOKTNPLOTIKMY, TO, OTOI0L VILAPYOVV €K YEVETNG
OTOVG (POPELG TOV, KOl OLPOPOVV TAPEKKAIGEIS GTN GOUATIKN S1AmAas, Tr VONTIKY avATTLEN
Kol TNV Yoyokowvovikny €EEMEN Toug. H cuyvotta tov cuvdopdpov vroAoyileton va gival
YOpow otig pia avd 700 yevvnoelg ko givor 11 cuyvOTEPT YEVETIKN OLTiO. VONTIKNG VGTEPNOTG.
INUovTikog mopdyovtag mov emnpedlel v ovoioyio avtn eivar M mAKio g pnTtépag,
epocov otnv nhkia twv 20 n cuyvotnto Kupaivetal epinov oto 1 mpog 2000 evd petd ta 40

Eemepva to 1 wpog 100.

[Tpoyevvntikd eivar dvvati 1 didyvoon mhavig vapéng tov cuvdpopov Down otig £ykveg
yovaikeg pe emepfatikég pebdoovG, amd To TPAOTU KOAMG GTAOOL TNG KUNONMG, OAAL 1M
duryvoon pmopel va yiver kor petd tn yévvnon. Ymdpyovv akdpo kol Kamowo Pocikd
YOPOKTNPLIGTIKA OV pmopel va mapatnpnBodv ota modid kot va cvumepadel 6t eivar popeig
TOV GLVOPOUOV. Agv VTTAPYEL OAKT Bepameia TOL cLVOPOUOV, AALA YivovTon TopeuPdoelg o
omoteg amd TG EKONADGELS TOV GLVIPOHOL gival epktd. To ovoGOTOMTIKO GUGTNHA TOV

Qopemv glval Waitepa emppenéc o€ achéveleg ko omdvia Eemepvovv ta 50 ypdvia Lomng.
Yovopopo «Triploid»

To obOvdpopo Triploid eivon o emiong mold omdvia ypopocouiky datapoyn. Kotd to
oLVOpoLo aVTd T0 EUPpLO €xel 3 ypopocopato avti yio 2 e Ola T ‘Cevyn’, €Xoviag 6To
obvoro 69 ypopoocouata avti yo 46. Xvvnbog to Eufpva pe to ovvdpopo Triploid
anofdArovior TPO®pP, OAAMDS av YevwnBohv emiPidvouy yia S1GoTNUO TEPITOL 5 UnvoV.
Avtd ta moudd oavtipetonifovv KAmow KOG GULURTOMOTO OT®G YOUNAO OvACTNUO,

TPOPANLA OpacnG, EVPUS BDpaKAG KOl TETAAOEWES VEQPOG.
Xovopopo «Turner

To octOvopopo Turner givar po yevetiky] avopoiio mov mpokaAeitor amd v EAAey” evog
(QUAETIKOD YPOUOCAOUATOG GE ONAVKE ATOpA KOl TPOKELTOL Y10l T CLYVOTEPT LOVOSM [0 TOV
ocvvaviovpe o€ amoPaAidueva  EuPpva. T'evvnoelg koputowwv pe ovvopopo Turner

epepavifovrar pe ocvyvomrta nepinov oto 1 tpog 2500. To cHvopopo umopel va dloyveootel
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TPOYEVVITIKA LE OUVIOTOPOKEVTNON Kol AAAEC neBOdoVS. ZvviBmg Ta YOPOKTNPIGTIKA TOV
oLVOPOLOL Elvarl EQEAVT aTd TN YEVVIOT TOV KOPLTGLOV, AAL YivovTol eVvTovoTEPQ KOTE TV
epnPeia. To ypoudoopa mov Aginel dev umopet va avikatootadel kot va Ogpamevtel to
oUVOPOLO, OAAGL LLE TNV YOPNYNON KATOU®V OPUOVAV Ol QOPElc avEdvovy to VYOG Kot Ta

ONALKA XOPOKTNPIGTIKA TOVG,.

4.2 EpeovnTiKi] EpATNON

e Qo pmopovoav EEVTVO TANPOPOPLOKE GLGTAUATO VO EKTOLOEVTOVV 0VTMOE BOTE VO
etvar og Béom vo dlayvadoovy £yKoupa SAPOPES YEVETIKES OVOUOAES Tov gufpdov,

YPNOLOTOIDOVTAG LOVO OEOOUEVO amd U EMEUPOATIKES EEETACELS KOL YOPOKTNPIOTIKA

™G HNTEPOG;

e [lown yopoaktnploTikd £vOG TEPIGTATIKOD £YKLUOGUVNG £xovv UeYAAN Poapdtnta o

JUYVOGT YEVETIKOV OVOUOAMOV KO TTole. Lkp1| 1} KaBoAov;

4.3 Avadrivon XopoKTpLoTIKAOV

2mv epyacio pov €£€TaGO TNV GLUVEIGEOPE Kot TNV gvoucncio TV YOPUKTNPIOTIKOV NG
K@0e mepintong kot mog ennpedlovv to amotélecua e TpOPAEYNG Tov cvoTnuaTos. Ta

YOPOKTNPLOTIKA TTOV £iya va eEeTdom NTav To €ENG:

o Kegparovpaio prikog (CRL): Eival 1o pniog tov gufpvov 6€ €KatooTOUETPO, O
TNV KOPLON TG KEQPUANG MG TO KAT® HEPOG TV YAOLTAV. YmoAoyiletor amd tov

VILEPNYO KOl UTTOPEL VL TPOGIOPIGEL TV NAIKiA TNG KUTOTG.

o Avyeviki] ow@avewo (Delta NT): H avyevikn| dwapdavela ivorl n mopovcio vroddplov
VYPOL THG® Ad TOV ALYEVE TOV EUPPHOL KOTA TN SLEPKELL TOL TPATOV TPLUHVOL TNG
gykopoovvng. H mocodtta ToU vypod mov vrdpyel 6e avTod TO onpeio dweépsl and
éuPpvo o EuPpvo. H avénuévn mosotd 100 amotedel onpovtikd oeiktn yo avénon

™G mhavotnTag To EUPPLo va Tapovctalel KAmolo avmpaAia.
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Mpoteivy A (PAPP-A): Eivow por oppdvn mov Topdayetal 6to aipo g €ykbov, M
Tiun g omolag oyetiCetor pe v mBavoOTNTA Yo TPOKANCT YPOUOCOUIKNG
avopoAiog Tov euPpvov. ‘Eyxel damotwdel 6t1 o yevvioelg pe ocuvdpopo Down, n
TPpOTEIVN A elvar younin.

Xopuwokn yovwadotporwivyy (b-hCG): Eivar pio oppdvn mov mopdyetal amd Tov
TAOKOOUVTO, KOTO Tr OlWIPKEW TNG EYKLUOGVUVNG HE OKOMO vo eumodilel tnv
EUUMVOPPOLO KOL VO TPOGTOTEVEL TNV €YKLHOCHVN. AkOpa, £xel damotwdel 0Tl og

yevvnoelg pe ovvopopo Down, n edevBepn B-HCG etvar vymin.

Kaporwakdg Zouvypdg Epfpoov: Mehéteg éxovv deilel 0TL 0 KOPOKOG TAAUOS TOV
euPpvov oyetileton pe mOBAVES YPOUOCOMKEG avopoAies. Atomotdbnke 0Tl €vog

OYETIKA YOAUNAOG KOPOKOS TOALOS AVEAVEL TNV TOAVOTNTO ELPAVIONG AVOLOALDV.

Pwikd ooto (Nasal Bone): Eivol tpunqpoa ootov mov Ppioketon avapeso oTic KOYXES
TOV HOTIOV Kot EEEXEL TPOG TOL EEM. ZOUP®VO, LE MTPIKEG EPEVVEG 1| VTLOPEN PLVIKOV
0otoV¥ gival éva BeTikd mpopnvopa v v vyeia Tov guPpvov, kabang to 60% twv
euPpO@V mov dev oV PViKd 06TO £XO0VV YPOUOCOIKY] OVOUOALN, EVEO Hovo to 1-

3% TV YPOUOCOUKA VYLDV EUPPVLOV dEV £YOVV PVIKO 00TO.

Tpryyroywve ponf (Tricuspid flow): Eivon pon aipotog oty tpryloywa Borpida. o
mv tploopio 21 N ektipmon g pong s TPYAdYvaS avEdvel T0 TOGOGTO TNG
aviyvevong and 90% oe 95% kot pewdvetl o Yevdag Betikd amoteréopota omd 3% og
2,5%.

Pon pref@dovg mopov (Ductus Venosus Flow): O prePaddng mdpog eivar Eva pikpod
ayyelo mov cuvvoEel TNV opPoMkn EAEPa pe v kdTe Koidn eA&Pa kot Bonbd oty
HETOPOPE OELYOVOUEVOL OHHOTOG OTOV €YKEQOAO TOL €UPpvov. Avoupoiiec oTo
QAEPDON TOpo Tapatnpovvtal 6to 80% TV euPpdov pe tpoopia 21, oto 75% TV
euPpdov pe GAAES YPOUOCOUIKES AVOUOAEG KOl 6TO 5% TOV YPOUOCOUIKA VYDV
euPpowv.

Hhlkio pntépac: Eivar icoc o mo xpiowywog mopdyovtag. Xe nAkia 20 €tdv 1

mOavoTNTO TOPOVGINoNG YPOUOCOUIKNG dtatapoyng eivar poAg 1 mpog 2000, evod

otV nAikia towv 40 n mBavotra avéavetar e 1 Tpog 100.

Bapog untépag: To Papog g yvvaikag KaTd TNV €YKLHLOGVUVI UTOPEL € GLVIVACUO
pe GAAovG delkteg Kot TNV NAKior TG UNTEPOS VO GUVTEAEGEL GTOV VTOAOYICUO TNG

TOAVOTNTOS YPOUOCOUIKNG OVOLOALOS.
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o  XVAMyn: O tpoémog GOAANYNGS Tov EUPPHOVL UTOPEL VO GUVTEAECEL MG TAPAYOVTOG OE

L0 YPOUOCOUIKT dtoTapayn.

e Kdanviopa: Avadikd yopoknpioTikd mov tpocdtopilel kotd mdéGov 1 eyKvpovovoa
etvar komviotpla 1 Oxl. To kamvioua pmopel va cuvoéetar pe mbavi YEVETIKN

avouoAio.

o Awpnitme: ‘Epevveg éxovv deiéel 0tL yuvaikeg mov elyav avamtugel swfnn g
KOonong eiyav dumAdowo mOAVOTNTO VO OTOKTNCOLV OO HE YPOUOCMUIKES
avopories. O kivduvog agopovoe 1Wwaitepa 68 AVOUOMES TOV YPOUOCOUATOV TOL

@O0V, EOIKA OVOUOAIEG KATA TIG OTTOlEG TO TTadi ElyE Eval EMUTAEOV YpOUOCOU X.

o Kinpovopwkomnre (Tpwoopio 21/ Tpwopic 18/ Tpwopic 13): Eivar 3
JSPOPETIKA SVASIKA YOPAKTNPIOTIKG OV Tpocdtopilovv av vanpée mponyovuevn

Y€vVNnon madlo0 amd TOVS GUYKEKPILEVOVGS YOVEIS [LE KATOW0 GUYKEKPLUEVT] TPLoWLOL.

4.4 llopadocrokég MéBodoL AvripeTomiong

Ot mopadoclokég péBodol avTHeET®MIoNG owToD ToL TPoPANUatog otnpilovioy Kupiwg ce
emepPoaticég pebBddovg, m mo yvoory péEBodog elvar 1M apviokévinorn [6], aAludg
apviortapakévinon. Ot emepfoticéc péBodor Bempovvror mo axpiprg, icm¢ kol amdAvTa
eMTLYELS, OAAG KPOPOLVY TOAAOVS KIvdUVOLG Yoo TN pntépa Kot to popo. H eE€taon avt
ocvuvnBileton va yivetar 6Tig £ykbovg NAKiag ave Tov 35 €T@V 1 v VTAPYEL OKOYEVELNKO
GTOPIKO  YPOUOCOUKOV ovopolodv. Ta oamoteréopota g €étaong oivovv TOAAEG
TANPoPopies Yia TNV vyeia Tov uPpvov. Me v nEB0dO VTN HTOPOLV VAL S1OYVEOGTOVV OAEG
Ol YPOUOCOUIKEG avoporeg pe mAnpn aflomotio, oAAL ypeldlovior TOLAGYIGTOV SVO
efdopddeg yia va yivouv yvootd. Emiong, vrdpyet évag pikpdg Kivouvog amofoing Letd v
e&étaon, pe mbavotnta mepimov 1 mpog 200, evd N mbavdtTa avt avEdvetor av 1 eEétaon

yiver Tpv amd t 141 efdopddoa.

Mia GAAN ypnyopdtepn nébodog , eivor  «FISH» (Fluorescence In Situ Hybridization) [19].
H &&étaon avt pmopel va e€etdoet povo 4 11 5 dapopetikd (evYN YPOUOCOUATOV 0T TO

23. Ta mo cuvnOiopéva YEVETIKG TPOPANUATO OVIYVEDOVTOL LE TN XPNON OVTNG TS neBddov

25


http://en.wikipedia.org/wiki/Fluorescence
http://en.wikipedia.org/wiki/In_situ
http://en.wikipedia.org/wiki/Hybridisation_%28molecular_biology%29

Kol o, amoTeAéopaTa. VTG TG e€étaong elval dbéoa péca oe Alyeg dpeg, YU avtovg

TOVG AOYOUG TTpOTIHdTOL Kot T 1 HEB0dOC.

AMN o evorlhoktikny uébodog givar m Aqyn yoplaxkng Adyvne, CVS (Chorionic Villus
Sampling) [20]. H dwdwooio gival mapOHole (e TNV OUVIOTOPOKEVINGCT KOl KOTO TNV
e&étaon ovt) yivetar ANy xoplokoy 16ToL and ToV TAAKOVVTIA, HEGH TOL TPOYNAOL 1 TOV
KOWAOKOV TOLYDUOTOG Kol 6TV ovuvExela astoloyeitat. Ta amoteAéopata g e€étaong etvan
akppn kot Aoappdvovror péca oe Alyeg MUEPES, Exovpe OU®S aENUEVO Kivouvo amoBoAng

oV QTAveL 10 2%.

4.5 Loykpron kon Xolntnon Mebdodwv

AOYy® G VmapEng, €0t Kot WKPOL, KOUVOL OmOPBOANG HE TNV €QapUoyn KAmolog
emepPoatikng peboddov yoo v avédivon Tov euPpuvikod VAoV, yevwnOnkKe M avaykn
avalnmong un erepPotik®v tpommv didyvoong. Ot yvoototepeg un emepPotikés eEetdoelg
elvat to vepNOYPAPN LD, 1 LETPNOT TG CLYEVIKNG OLPAVELNS KOL 1) LETPNOT Proymukdv
OEIKTAOV 610 aipa TG €ykHov. And ta amoteléouato TV eEETAGEMV Kol GE GUVOVAGUO LE
™mv nAkio g untépag, pmopobv va dnuovpynbodv poviélo mov va «pobaivouvy Tig
dupopeg katnyopieg €161 MoTe va ekTundel o mBavog kivouvog to EuPpvo va €xel Kamolo

YPOUOGOUIKN AvOLaAiaL.

Yndpyovv ctotiotikéc péBodotl yio v TPOPAEYN ALTOV TOV TPOPANUATIKMOV YEVETIKOV
TEPIMTMOGEWV, Ol OMOIOl KATOTAGGOVTOL 6TV Kotnyopio tov un emepPotikov pedddmv.
Mepucég otatiotikég pébodot mov ypnoipomotovvral eival ) ta&ivounon katd Bayes, Feature

vectors ko ['poppkol ta&vountéc.

Muw dAAN un emepPoatikn pEBodOG yloo TPOPAEYN YPOUOCOUIKADOV OVOUOMOV OVIXVEDEL TIG
AVOUOATEG aVTEG HECH eEmKVTTAPIK®V euPpuikddv DNA, tor omoia KuKAOQOPOLY GTO aipla
™m¢ £yKOov. Ze auTN TV TEpinTon OLmG, 1 Tosotnta epnfpvikov DNA péoa 6to aipa g
untépog etvar eAdylotn kKot n cuvimapén peydang moocdtnrag puntpucod DNA kabiotd tov

Styopiopd tov guPpuikod DNA amd 1o untpikd DNA moAd dvokoAro.

O AO0yog mov amoTpémel OAEC aVTEG TIC Un emepPotikéc HeBAOOVE VO AVTIKOTOGTICOVV TIG
emepPotikéc ov omoieg eivan emkivovveg v ) {on TG UNTEPOS KOL TOL HMPOV, €ival 1M

avaélomortio Tovg. Ta mocootd emrvyiog oTig TpoPAéyelg Toug dev eivar 1dG0 LYNAAL 660 Ba
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0éhape oVTOG MOTE VO TIG EPUPUOGOVUE YWPIG VO aprVOvpE KavEVO TePOdplo apgiBoAiog
060V apopd TIG TPOPAEYELS TOVG, O1 omoieg Kat® eméktoon Ba opicovv to pEALOV TG Long

OV guPpvov.
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Kepalaro 5

Ipotaon Epyoaciog

5.1 Zvvovaopog Teyvikav
5.2 Teyvum 1
5.3 Teyvun 2
9.4 Teyvun 3

5.5 Amoteléopata

5.1 Xvvovaopog Teyvik®v

Me oKomd TNV TPOPAEYN TOV YEVETIKMOV OVOUOADV YPNCLLOTOINCH £Va TPOYPOLLO TOV
givon ypapupévo o Matlab pe oxomd v mpocopoimon vevpwvikdv diktowmv. To mpdypappa
avtd omuovpyndnke amd tov gpsuvnt) Avipéa Neoxhéovg. To mpodypoppe vrootipile
SPOPES GLVAPTNGELS TOV LAOTOWOVV 1) KoBgpio o SopopeTIKN dlepyasio. oVTMS DOTE VAL
LOVTELOTOLOVV TOAAGL SLOPOPETIKG VELPOVIKA SIKTLO, LE OLPOPETIKES OPYLTEKTOVIKES KO
ovvdvacuovs TapapéTpwv. Oleg ot texvikég pmopotv va cuvepydlovtal poli dnpovpymdvtog
TOAAOTAEG EMAOYEC KOt SUVATOTNTEG Y10 ONLOVPYIO TOAADY VELPOVIKAOV OIKTO®V, OOKIUN
SPOPOV TOPAUETPOV OAAG Kot eneEepyacio Tov dedopévav €160d0v. 'Exovpe v emioyn
KéOe P amd avtég va TV ypnotporotcovpe 1 oxt. 'Etot o alyopiBuog tpéyoviag tov e Tig
KATAAANAEG €16000VC, ONovpyel omd HOVOS TOV GLUVIVAGHOVS OEOOUEVMOV CUUPMVA LE TO
Cross Validation, otn cuvéyetlo pmopet va eMAEEEL VAL 0PTOEL KATOLOL YOPOUKTIPLIOTIKA EKTOG
eKTOdEVONG TOL OIKTHOV, AKOAOVOMS VO KOTAGKEVAGEL LE TOAAESG OLOLPOPETIKEG TOPAUETPOVS

SLAPoPaL LOVTEAQ, VOL VTTOAOYIGEL TOL OMTOTEAEGUOITOL, T TTOCOGTH EMLTVYING, KO VOL TOL
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napovotdoel. O alyopiBuog emiong £xel TV €MAOYN Vo 0ToONKEVEL TOL OTOTEAEGUOTO OVTAL
oe éva apyeio tomov Excel. H oloxkinpopévn Stodikacioo OAwV T®V AEITOVPYIOV TOV

aAyopifpov Qaivetal 6To To KAT® Stdypappo pofg dedouévev (oyiua 5.1.1).

Input Data Fold Validation

Number

Function 1

Cross Validation

. Cross Validation
Decision

/ Cross Validation

/ Folds

Number of features to
be left out

+

Feature Combinations

Function 2 Decision

Get Features' Combinations

/ Features'

Combinations

Network
Parameters

Function 3

Neural Network

Function 4 Results

2ynua 5.1.1: Ameikovion 01001k0.aI0G GVVODOGUOD TEYVIKOV.
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5.2 Teyvukn 1

H npdm™ teyvikn mov vmootnpilel o k®Kag eivar 1 emthoyn tov mococstov Tov Cross-
Validation kot m ovtdépatn evorliayn Tov Oedouévemv Yo SeSOUEVO EKTOIOEVONG KOt
enaAnfevong avtioTolyo. ZVYKEKPIUEVA 1] GUVAPTNOTN AVTN OEXETOL GOV 10000 TO dedoUEva,
nali ko pe tov apBud tov Cross Validation, évac apiBudg mov cvuforilel Tov apudv tov
JPOPETIKOV  GLUVOA®MV  Yio dedopéva  ekmaidevong Kot emoAnbevong. AxoAovOmg 1
OLVAPTNOT OVTN EMOTPEPEL OAOL TO. JLOPOPETIKA CUVOAO Yo TO. VO GET OEOUEVMV,

exmaidgvong kot emaindevonc. H dadikacio avt) @oivetol 6To Mo KAT® S1OyPOLLe PONG

i ; i Fod Validation ;
Input Data Number

dedouévav (oyrfua 5.2.1).

Cross Validation

Fold 1 Fold 2 Fold n
Traningu\alidationiData Training / Validation Data Training / Validation Data

Training Data Validation Data
Class 1 Class 1
Class 2 Class 2
Class m Class m

Zynuoe 5.2.1: Ameicovion oradikaciog Cross Validation.
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5.3 Teyvukn 2

H dgbtepn ovvaptnon tov TPOYPAUUATOS £XEL TV KAVOTNTO VO TAPAYEL GLVOVAGHOVG
YOPOKTNPLOTIKOV E1GOS0V 6TO VeELP®VIKO diktvo. ITo cuykekpyéva n cuvaptnon AapPavet
oav €16000 éva apBud o omoiog Ba cuuPoAilet Tov aplOUd TV YOPAKTNPIGTIKGOV TOL Bl
apnvel E£m o€ kdbe kKdAeopa TG, KOOMS KOl TO GUVOAD TMOV YOPUKTPIOTIKMV. LTI CUVEXELN
B vrohoyilelr kKo Bo emoTPEPEL OAOVLE TOVG OLVATOVG GLVOVACHOVS YOUPOUKTNPLOTIKAOV
€160000V LE T0 VITOAOITO Tov aplBov mov Ba emAégovpe va agpnoovue oto dedopéva pag. O
aplOUOG TOV YOPOKTNPLOTIKOV TOV B aprjvel £Em e To KAAeoUa TNG elval petafAnTtodg Kot
tov emAéyw eyd. H owdwkacio avt) @aivetor emiong o10 MO KAT® OAypOppo pong

dedopévav (oynua 5.3.1).

Number of features to

Data: Features be left out

Get Features' Combinations

Features' Combinations

Combination 1
Combination 2

Combination j

2ynua 5.3.1: Areikovion orodikooiog Get Features.
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5.4 Teyvikn 3

H emopevn teyvikn mov vwoompilel 0 KMAKAG, KOl O CNUAVTIKY €lval 11 vAomoinon TV
HOVTEA®MV VELPOVIK®OV OIKTO®V. XE OLTN Tn ovvaptnon oivoviol cav €codol To GET
dedopévmv ekmaidgvong kot emainfevong kabmg Kot To €0pog TudV Tov Ba kivnBodv ot
ToPAUETPOL TOL Ba ¥pNGIHOTOM OOV GTa d1APopa LOVTEAX TTOV B VAOTOM WM. AKOAOHOMS M
oLVAPTNOT KATOOKEVLALEL OAOVG TOVG GLVOLOUGHOVS VEVPOVIKOV OIKTVMV, POCIGUEVN OTIC
SLAPOPEG TOPAUETPOVS TTOL dOONKAY cav €10000G, EKTOOEVOVTOS Kot EmaAnOevovTag T pe
To. 0edopéva ekmaidevong kol emoAnbevong oviiotoyo. Xtn ocuvvéyeld Poaciopévo ota
emMBLUNTA  ATOTEAECUATO KOL OTO  OMOTEAEGHOTA €E000V TMV VEVPOVIK®OV OIKTOH®V,
VTOAOYILEL TO TOGOGTA EMTLYING Y10 OAOVE TOVES GLVOVOGLOVG TOV KATACKEVACE, AmodnKeveL
Kol EMGTPEPEL TAL AMOTEAEGHOTA O€ Tivakes. H dtadkasio Tng KATOUGKEVNG TV VEVPOVIK®OV

IKTOOV PIVETOL EIKOVIKG GTO 7O KAT® d1dypoppo pong dedopuévav (oyrua 5.4.1).

Network
/ Input Data / / Parameters

Neural Network

Training Results: Validation Results:
Parameters Set 1 Parameters Set 1
Parameters Set 2 Parameters Set 2
Parameters Set k Parameters Set k

2ynuo 5.4.1: Ameicovion diadixaciog Create Neural Network.
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5.5 Anoteléopata

Xpnowomombnkav 2 Bdoeig dedopévav, n pio pe raw data kot n aAAn ue MOM. Ot Baoeig
OedoUEVDVY Elyov OEOOUEVO e 2 KOTNYOPIEG, OVTEC TMV (QUOIOAOYIKAOV E£YKLHOCUVMV Kol
avtov pe Tproopio 21. AnpovpynOnkov poviédo peE eVOANOYEC OE TOPAUETPOVS OTMG
aplOUOg KPLEOV EMTEOMV VELPOVOV KOl VELPOVOV, ETOYDOV OAAL KOl GUVOLAGUOV
YOPOKTNPIOTIKOV €16600v. [Tio kdtw mapovotdlovrol ta amoteAécpata amd T dtdpopo

LOVTEAQ TOV LAOTTOMONKAV.
Heipopa 1

10 TPAOTO TEPOUA INUIOVPYOVVTOL JLAPOPO VEVP®VIKG diKTVLO PE €vo KpuEO eminedo otTa
omoia yiveTal £vog GUVOVAGUOC TV TOPAUETPOV EVOALAGGOVTOS TOV aplOd TOV ETOYDOV Kot
TOV VELPAOVOV TOL KPLeoV emmédov. Ot emoyég kwvovvron amnd tig 200 péypr tig 1200
av&ovopeves kotd 200 kKabe @opd, evd 0 aplBUdg TV VELPOVAOV TOL KPLEOL EMTEOOV
Kopoivetalr omd tovg 5 péxpt tovg 20, avéavopevor kotd S kabe @opd. H cuvvéptnon
EVEPYOTOINONG TOL EMTESOVL €160S0V givol 1 tansig kot 1 cLVAPTNON EVEPYOTMOINGTG TOV
KpLeov emmédov givor 1 purelin. O pvbuodg pabnong kot n opun givar eniong otabepd 6to
0.1. O oryopBuog ympioe toyoio to dedopéva ce dedopéva ekmaidevong Kot dedopévo
emaAn0evong pe Tocootd 67% kot 33% Tov GLVOAOL, avticToya, PaCIGUEVOS GTNY EMAOYN

Y10t GOVOAO GET TOV E0MGE O YPNOTNG.
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Training Results Validation Results
Model ID | Epochs | Neurons T21 Normal Model ID | Epochs | Neurons T21 Normal
newff_1 200 5 92.68 % 94.32 % newff_1 200 5 80.95% | 93.64 %
newff_2 400 5 91.46 % 97.67 % newff_2 400 5 80.95% | 97.49%
newff_3 600 5 91.46 % 98.48 % newff_3 600 5 78.57% | 98.30 %
newff_4 800 5 91.46 % 98.55 % newff_4 800 5 78.57% | 98.33 %
newff_5 1000 5 91.46 % 98.62 % newff_5 1000 5 78.57% | 98.36 %
newff_6 1200 5 91.46 % 98.68 % newff_6 1200 5 78.57 % | 98.40 %
newff 7 200 10 92.68 % 94.18 % newff 7 200 10 73.81% | 94.37 %
newff_8 400 10 95.12% 94.69 % newff_8 400 10 76.19% | 94.60 %
newff_9 600 10 85.37 % 99.58 % newff_9 600 10 78.57 % | 95.99 %
newff_10 800 10 86.59 % 99.58 % newff_10 800 10 78.57% | 96.33 %
newff_11 | 1000 10 86.59 % 99.58 % newff_11 | 1000 10 7857 % | 96.37 %
newff_12 | 1200 10 86.59 % 99.58 % newff_12 | 1200 10 78.57% | 96.48 %
newff_13 200 15 96.34 % 94.79 % newff_13 200 15 88.10% | 94.77 %
newff 14 400 15 97.56 % 94.99 % newff 14 400 15 85.71% | 94.46 %
newff_15 600 15 98.78 % 94.97 % newff_15 600 15 85.71% | 94.91%
newff_16 800 15 98.78 % 94.96 % newff_16 800 15 85.71% | 94.97 %
newff_17 | 1000 15 98.78 % 94.96 % newff_17 | 1000 15 88.10% | 94.99 %
newff 18 | 1200 15 98.78 % 94.93 % newff_18 | 1200 15 88.10% | 95.00 %
newff_19 200 20 100.00% | 94.92 % newff_19 200 20 71.43 % | 94.85 %
newff_20 400 20 86.59 % 99.59 % newff 20 | 400 20 64.29% | 94.90 %
newff_21 600 20 89.02 % 99.59 % newff_21 600 20 66.67 % | 94.83 %
newff_22 800 20 89.02 % 99.59 % newff_22 800 20 64.29% | 94.29 %
newff 23 | 1000 20 90.24 % 99.59 % newff_23 | 1000 20 54.76 % | 94.94 %
newff 24 | 1200 20 93.90 % 99.59 % newff 24 | 1200 20 61.90% | 94.42 %

Heipoapa 2

10 detEpO melpapa OnpovpyoHvTotl TOAAL VELP®VIKA dikTva LE dVO KPLEA emineda oTa
omoio. WAl aAAGlel 0 aplBuoc emoydV ekmaidgvong Kot 0 aplBUdc TOV VELPOVOV TOV 2
emmédwv. Tho ovykekpiuéva o apBpdg tov emoydv kveitar amd tig 100 péypt tic 800 avd
100, evd o1 vevpmveg ota 2 kpued emineda kKivovvtor amd S oe 10. O akyopBpog kdvel 6Aovg
TOVG GLVOVACHOVG HE PACT OVTES TIG TAPAUETPOVS, EVA 1] CLVAPTNOT EVEPYOTOINONG TOV
EMMESOV €16000V €ival 1 tansig kat 1 cLVAPTNON EVEPYOTOINONG TV 2 KPLO®OV EMTEIWV

gtvon 1 purelin, yio 6o o povtéra.
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Training Results:

Validation Results:

Model ID | Epochs | Neurons T21 Normal Model ID | Epochs | Neurons T21 Normal
newff_1 100 [5,5] 96,34% | 92,81% newff_1 100 [5,5] 73,81% | 94,99%
newff_2 200 [5,5] 96,34% | 94,78% newff_2 200 [5,5] 78,57% | 94,64%
newff_3 300 [5,5] 96,34% | 93,99% newff_3 300 [5,5] 78,57% | 94,01%
newff_4 400 [5,5] 96,34% | 94,05% newff_4 400 [5,5] 76,19% | 94,00%
newff_5 500 [5,5] 96,34% | 94,44% newff_5 500 [5,5] 76,19% | 94,35%
newff_6 600 [5,5] 96,34% | 94,45% newff_6 600 [5,5] 76,19% | 94,35%
newff_7 700 [5,5] 95,12% | 94,52% newff_7 700 [5,5] 76,19% | 94,53%
newff_8 800 [5,5] 95,12% | 94,52% newff_8 800 [5,5] 76,19% | 94,54%
newff_9 100 [10,10] | 98,78% | 94,75% newff_9 100 [10,10] 88,10% | 94,97%
newff_10 200 [10,10] | 98,78% | 94,95% newff_10 | 200 (10,10] 90,48% | 94,98%
newff_11 300 [10,10] | 98,78% | 95,00% newff_11 300 [10,10] 90,48% | 94,70%
newff_12 | 400 [10,10] | 98,78% | 94,72% newff_12 | 400 [10,10] 90,48% | 94,76%
newff_13 500 [10,10] | 98,78% | 94,76% newff_13 500 [10,10] 90,48% | 94,78%
newff_14 | 600 [10,10] | 98,78% | 94,77% newff_14 | 600 [10,10] 90,48% | 94,75%
newff_15 700 [10,10] | 98,78% | 94,79% newff_15 700 [10,10] 90,48% | 94,76%
newff_16 | 800 [10,10] | 98,78% | 94,80% newff_16 | 800 [10,10] 90,48% | 94,76%
Heipapa 3

To endpevo meipapa Exel va KAveL pe VELPOVIKE dikTua 2 KpuedV emmédmv. O apBuds tov

emoyav mapopével otabepdc otig 200 oe OAa Ta poviéha Tov vAomotel 0 akyopOog, EVD

oALalel oe KABe poviélo o aplBpdc TV VELPOVOV TV dVO KPLE®V emmédwv. Il

OLYKEKPIEVA 0 aplOuog ovTog Eekvd amd 10 5 Ko eTavel péypt 1o 50 avéavovtag Katd S

TOVG VEVPmVEG kKGOe popd. H cuvaptnom evepyomoinong tov emmédov €16000v eivar 1) tansig

KOl 1] GLVAPTNOTN EVEPYOTOINoNG TOV 2 KPLE®OV emmédmv givan 1 purelin kot mapapévooy ot

1dtec oe Oha to povtéda. 1o meipapa avTd TO GUVOAN EVOALAGGOVTOL 3 POPEG OVTMG DOTE

6ho ta dedopéva Tov dnuovpyei n depyacio Cross Validation va Bpebodv o kamola pdon

ocav dedopéva emoinfevong.
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Fold: 1

Training Results:

Validation Results:

Model ID | Neurons T21 Normal Model ID | Neurons T21 Normal
newff_1 [5,5] 96,34% | 94,78% newff_1 [5,5] 78,57% | 94,64%
newff 2 | [10,10] | 98,78% | 94,95% newff_2 | [10,10] 90,48% | 94,98%
newff_3 | [15,15] | 95,12% | 94,77% newff_3 | [15,15] 80,95% | 94,27%
newff_4 | [20,20] | 93,90% | 94,78% newff_4 | [20,20] 85,71% | 94,85%
newff 5 | [25,25] | 100,00% | 94,98% newff 5 | [25,25] 73,81% | 94,95%
newff 6 | [30,30] | 98,78% | 94,72% newff_6 | [30,30] 78,57% | 94,70%
newff_7 | [35,35] | 98,78% | 94,61% newff_7 | [35,35] | 45,24% | 94,88%
newff_8 | [40,40] | 98,78% | 94,72% newff_8 | [40,40] 78,57% | 94,91%
newff 9 | [45,45] | 100,00% | 94,91% newff 9 | [45,45] 78,57% | 94,97%
newff_10 | [50,50] | 98,78% | 94,96% newff_10 | [50,50] 76,19% | 94,86%
Fold: 2

Training Results: Validation Results:

Model ID | Neurons T21 Normal Model ID | Neurons T21 Normal
newff_1 [5,5] 100,00% | 85,78% newff_1 [5,5] 88,10% | 85,44%
newff 2 | [10,10] | 100,00% | 94,93% newff 2 | [10,10] 83,33% | 94,97%
newff 3 | [15,15] 96,34% | 94,89% newff 3 | [15,15] 85,71% | 94,81%
newff_4 | [20,20] 98,78% | 94,13% newff_4 | [20,20] 71,43% | 93,62%
newff 5 | [25,25] 97,56% | 94,00% newff 5 | [25,25] 80,95% | 93,87%
newff 6 | [30,30] 97,56% | 94,84% newff_6 | [30,30] 88,10% | 94,89%
newff_7 | [35,35] | 100,00% | 94,91% newff 7 | [35,35] 76,19% | 94,87%
newff_8 | [40,40] | 100,00% | 94,74% newff_8 | [40,40] 92,86% | 94,71%
newff 9 | [45,45] | 100,00% | 94,85% newff 9 | [45,45] 69,05% | 94,86%
newff_10 | [50,50] | 100,00% | 94,79% newff_10 | [50,50] 76,19% | 94,86%
Fold: 3

Training Results: Validation Results:

Model ID | Neurons T21 Normal Model ID | Neurons T21 Normal
newff_1 [5,5] 96,34% | 83,74% newff_1 [5,5] 80,95% | 84,06%
newff 2 [10,10] | 100,00% | 94,82% newff_2 [10,10] 97,62% | 94,72%
newff_3 | [15,15] 96,34% | 87,49% newff 3 | [15,15] 88,10% | 87,71%
newff 4 | [20,20] | 97,56% | 94,72% newff 4 | [20,20] | 73,81% | 94,97%
newff 5 | [25,25] | 100,00% | 94,99% newff 5 | [25,25] 83,33% | 94,78%
newff 6 | [30,30] 98,78% | 94,88% newff_ 6 | [30,30] 80,95% | 94,82%
newff_7 | [35,35] 97,56% | 94,97% newff_7 | [35,35] 57,14% | 94,78%
newff_8 | [40,40] 97,56% | 94,89% newff 8 | [40,40] 78,57% | 94,79%
newff 9 | [45,45] | 100,00% | 94,80% newff 9 | [45,45] 61,90% | 94,90%
newff_10 | [50,50] 98,78% | 94,61% newff_10 | [50,50] 80,95% | 94,80%
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Ieipapa 4

e oo To TElpapa dnpovpyodvTon VELPwVIKE diktvo evOg KpuEov emimédov. O aptBudc twv
enoywv mapapével otabepog otig 200 oe OAa ta. povtéda mov vAomolel 0 ahydplOuoc, Kot
EVOALAGOOVTOL Ol VEVPAOVEG TOL KPLPOV EMTEOOL Eektvmvtog amd 15 kol pTavoviag péypt
toug 70 aw&avopevol katd 5 og kaOe dapopetikd poviéro. H cuvaptnon evepyomoinong tov
eMMESOV €160000V givar 1 tansig katl n cLVAPTNON EVEPYOTOINGTG TOL KPLPOV EMTESOV Eivat
n purelin. Kot o6& avtd 1o meipapa 1o chvora evorrdocoviar 3 gopég o0Tmg dote OA Ta

dedopéva mov dnuovpyei n depyacio Cross Validation vo Bpebodv oe kamowa @don cav

dedopéva emaindevong.
Fold: 1
Training Results: Validation Results:
Model ID | Neurons T21 Normal Model ID | Neurons T21 Normal
newff_1 15 97,56% | 94,20% newff_3 15 73,81% | 93,69%

newff_2 20 98,78% | 94,59% newff_4 20 54,76% | 94,83%
newff_3 25 98,78% | 94,80% newff 5 25 78,57% | 94,91%
newff_4 30 98,78% | 94,86% newff_6 30 78,57% | 94,87%
newff_5 35 98,78% | 94,97% newff_7 35 66,67% | 94,86%
newff_6 40 98,78% | 94,87% newff_8 40 76,19% | 94,16%
newff_7 45 100,00% | 94,70% newff_9 45 80,95% | 94,97%
newff 8 50 98,78% | 94,84% newff_10 50 59,52% | 94,84%
newff_9 55 100,00% | 94,79% newff_11 55 71,43% | 94,86%
newff_10 60 100,00% | 94,89% newff_12 60 54,76% | 94,86%
newff 11 65 100,00% | 94,84% newff_13 65 59,52% | 94,99%
newff_12 70 100,00% | 94,41% newff_14 70 66,67% | 94,80%

Fold: 2

Training Results: Validation Results:

Model ID | Neurons T21 Normal Model ID | Neurons T21 Normal
newff_1 15 97,56% | 94,89% newff_3 15 71,43% | 94,92%

newff_2 20 97,56% | 94,29% newff_4 20 83,33% | 94,88%
newff_3 25 95,12% | 93,92% newff_5 25 80,95% | 94,81%
newff_4 30 100,00% | 94,81% newff_6 30 69,05% | 94,80%
newff_5 35 100,00% | 94,76% newff_7 35 83,33% | 94,69%
newff_6 40 100,00% | 94,90% newff_8 40 80,95% | 94,98%
newff 7 45 100,00% | 94,97% newff 9 45 73,81% | 94,97%
newff_8 50 100,00% | 94,90% newff_10 50 59,52% | 94,71%
newff_9 55 100,00% | 94,83% newff_11 55 50,00% | 94,74%
newff_10 60 100,00% | 94,96% newff_12 60 64,29% | 94,98%
newff_11 65 100,00% | 94,42% newff_13 65 50,00% | 94,99%
newff_12 70 100,00% | 94,89% newff_14 70 61,90% | 94,89%
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Fold: 3

Training Results: Validation Results:
Model ID | Neurons T21 Normal Model ID | Neurons T21 Normal
newff 1 15 98,78% | 94,77% newff 3 15 85,71% | 94,67%

newff_2 20 95,12% | 94,37% newff_4 20 76,19% | 94,08%
newff_3 25 100,00% | 94,84% newff 5 25 85,71% | 94,80%
newff_4 30 98,78% | 94,93% newff_6 30 83,33% | 94,72%
newff_5 35 100,00% | 94,82% newff_7 35 78,57% | 94,98%
newff_6 40 98,78% | 94,98% newff_8 40 78,57% | 94,71%
newff_7 45 96,34% | 95,00% newff_9 45 85,71% | 94,86%
newff_8 50 100,00% | 94,95% newff_10 50 78,57% | 94,90%
newff_9 55 100,00% | 94,92% newff_11 55 78,57% | 94,96%
newff_10 60 100,00% | 94,81% newff_12 60 83,33% | 94,91%
newff_11 65 100,00% | 94,79% newff_13 65 40,48% | 94,81%
newff_12 70 100,00% | 94,86% newff_14 70 76,19% | 94,98%

Heipapa 5

Ye autd 1o TEIpapO YPNOYOTOMCAUE TN SVVATOTNTO OV TPOCPEPEL O OAYOPLOLOC Yio
ONUIOVPYIO GUVIVAGUMV TOV YOPUKTNPICTIKMOV EIGOO0V, COLPOVE, LE ETAOYT TOV SLOHAEYEL O
YPNOTNG OT®MG TO MO0 YOPUKTINPOTIKG Ba ypnoipomombovv kot tov apdud mov Ha
aQnvovtal €KTOC o€ KAOE KOTAGKELT VELPMOVIKOL OIKTOOV, EKTAIOELONG Kol emaAnBgvong
TOV. X€ OVTO TO TElpapal EMAEEQUE VO YPNCLULOTOCOVE T TPATA 9 YOPAKTNPIGTIKE ATO TOL
18 mov €xer n Pdon dedopévav pog . To yopakpiotikd e cuviopoypagio eivar to €ENg:
CRL, NT, PAPP-A, b-hCG, Heart rate, Nasal Bone, Tricuspid flow, Ductus venosus, PI, MA.
Xy apyn tpéfape €va @hopa HOVIEA®Y oAAALOVTOC HOVO TOUG VELPMOVEG TOL KPLPOV
emumédov, ot omoiol petakvnOnkov amd 5 péxpt 25, ava 5. O ap1Buog emoydv ekmaidevong
napépeve otabepdc otic 200 OTMG Kol 01 GLVOPTHGELS EVEPYOTOINOTG OV NHTav tansig kot
purelin yio eninedo €16650v kot KpLEOD emmESOL avtioTorya. Amd TO OmMOTEAEGUATOL
EMAEYONKE TO LOVTEAO LLE TO GYETIKO KOADTEPO OMOTEAEGLOTO, TO OTTOI0 NTAY AVTO LE TOVG
10 vevpdvec o100 KpLEO emimedo Yy va ypnowwomondel ot ocvvéyew. AkoAovOwg
eQOPUOCAUE EAEYYO OTO YOPOKTINPIOTIKA KAVOVTOG GTO GUVOAO 8 O10(pOpETIKE GUVOAQ
povtéAwv, ota omoio. k0Be @opd aenvape €kTO0¢ MG Odwociog éva  apBud
YOPOKTNPOTIKAOV. [0 KAOE S10popeTiKd GUVOAO TO TTPOYPOLLE EKAVE OAOVG TOLG TOAVOVG
oLVOVAGUOVE YOUPOKTNPLOTIKAOV OPIVOVTOS TO CUYKEKPIUEVO OPBUd YOPUKTNPIOTIKOV EEM,
ONUovpymVTOg 610 cLVOAO 510 povTéAd Kol TaPOVGIALOVTAG TO OTOTEAEGLOTO, OELYVOVTOG

pdAioTo yio to KaOe £va ol YopaKTNPIoTIKE oryvonfnKay omd 10 LOVTEAO.
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Training Results Validation Results
Model ID Neurons T21 Normal Model ID Neurons T21 Normal
'newff_1' 5 96,34% 93,97% 'newff_1' 5 92,86% 93,78%
‘newff_2' 10 98,78% 94,72% 'newff_2' 10 83,33% 94,67%
'newff_3' 15 97,56% 93,93% 'newff_3' 15 76,19% 94,10%
'newff_4' 20 98,78% 94,94% 'newff_4' 20 76,19% 94,95%
'newff_5' 25 98,78% 94,91% 'newff_5' 25 83,33% 94,09%
Test 1 (1 feature left out):
Training Results: Validation Results:
Model ID Features left out | T21 Normal Model ID | Features left out T21 Normal
‘newff_1' 1 96,34% | 94,97% ‘newff_1' 1 92,86% | 94,98%
‘newff_2' 2 89,02% | 94,66% ‘newff_2' 2 83,33% | 94,30%
'newff_3' 3 92,68% | 94,48% 'newff_3' 3 95,24% | 94,59%
‘newff_4' 4 96,34% | 94,91% ‘newff_4' 4 92,86% | 94,61%
'newff_5' 5 98,78% | 94,68% 'newff_5' 5 92,86% | 94,90%
‘newff_6' 6 95,12% | 80,96% 'newff_6' 6 90,48% | 80,79%
'newff_7' 7 96,34% | 94,51% 'newff_7' 7 97,62% | 94,73%
'newff_8' 8 95,12% | 94,96% 'newff_8' 8 92,86% | 94,83%
‘newff_9' 9 90,24% | 94,87% 'newff_9' 9 83,33% | 94,94%
Test 2 (2 features left out):
Training Results: Validation Results:
Model ID Features left out | T21 Normal Model ID | Features left out T21 Normal
‘newff_1' [1,2] 89,02% | 94,47% 'newff_1' [1,2] 85,71% | 94,95%
'newff_2' [1,3] 84,15% | 94,91% 'newff_2' [1,3] 78,57% | 94,95%
‘newff_3' [1,4] 93,90% | 94,87% 'newff_3' [1,4] 83,33% | 93,71%
'newff_4' [1,5] 96,34% | 94,40% 'newff_4' [1,5] 95,24% | 94,67%
‘newff_5' [1,6] 91,46% | 98,80% 'newff_5' [1,6] 78,57% | 98,62%
'newff_6' [1,7] 95,12% | 94,98% 'newff_6' [1,7] 90,48% | 94,97%
'newff_7' [1,8] 97,56% | 93,31% 'newff_7' [1,8] 95,24% | 93,67%
‘newff_8' [1,9] 97,56% | 92,75% 'newff_8' [1,9] 95,24% | 93,67%
'newff_9' [2,3] 82,93% | 94,35% 'newff_9' [2,3] 83,33% | 94,27%
'newff_10' [2,4] 85,37% | 94,91% ‘newff_10' [2,4] 80,95% | 94,94%
'newff_11' [2,5] 92,68% | 94,97% 'newff_11' [2,5] 90,48% | 94,96%
'newff_12' [2,6] 93,90% | 94,93% 'newff_12' [2,6] 83,33% | 94,88%
'newff_13' [2,7] 86,59% | 94,81% 'newff_13' [2,7] 92,86% | 93,31%
'newff_14' [2,8] 86,59% | 94,83% 'newff_14"' [2,8] 76,19% | 94,73%
'newff_15' [2,9] 89,02% | 94,50% 'newff_15' [2,9] 83,33% | 94,91%
'newff_16' [3,4] 96,34% | 94,03% 'newff_16' [3,4] 92,86% | 94,35%
'newff_17' [3,5] 93,90% | 94,79% 'newff_17' [3,5] 95,24% | 94,36%
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'newff_18' [3,6] 90,24% | 94,84% 'newff_18' [3,6] 95,24% | 94,84%
'newff_19' [3,7] 96,34% | 94,82% 'newff_19' [3,7] 92,86% | 94,81%
'newff_20' [3,8] 93,90% | 94,52% 'newff_20' [3,8] 90,48% | 94,89%
'newff_21' [3,9] 82,93% | 98,55% 'newff_21' [3,9] 76,19% | 98,51%
'newff_22' [4,5] 93,90% | 60,36% 'newff_22' [4,5] 83,33% | 60,42%
'newff_23' [4,6] 90,24% | 94,88% 'newff_23' [4,6] 90,48% | 94,71%
'newff 24" [4,7] 93,90% | 94,91% 'newff_24' [4,7] 95,24% | 94,77%
'newff_25' [4,8] 96,34% | 94,76% 'newff_25' [4,8] 88,10% | 94,83%
'newff_26' [4,9] 81,71% | 99,22% 'newff_26' [4,9] 69,05% | 99,22%
'newff_27' [5,6] 93,90% | 94,97% 'newff_27' [5,6] 83,33% | 94,79%
'newff_28' [5,7] 96,34% | 91,55% 'newff_28' [5,7] 90,48% | 91,80%
'newff_29' [5,8] 95,12% | 94,23% 'newff_29' [5,8] 90,48% | 94,93%
'newff_30' [5,9] 96,34% | 94,37% 'newff_30' [5,9] 95,24% | 94,75%
'newff_31' [6,7] 93,90% | 94,91% 'newff_31' [6,7] 88,10% | 94,85%
'newff_32' [6,8] 93,90% | 94,97% 'newff_32' [6,8] 95,24% | 94,90%
'newff_33' [6,9] 95,12% | 94,88% 'newff_33' [6,9] 85,71% | 94,77%
'newff_34' [7,8] 96,34% | 94,86% 'newff_34' [7,8] 88,10% | 94,83%
'newff_35' [7,9] 91,46% | 35,30% ‘newff_35' [7,9] 92,86% | 35,23%
'newff_36' [8,9] 90,24% | 91,84% 'newff_36' [8,9] 76,19% | 92,37%
Test 3 (3 features left out):
Training Results: Validation Results:
Model ID Features left out | T21 Normal Model ID | Features left out T21 Normal
'newff_1' [1,2,3] 84,15% | 94,73% 'newff_1' [1,2,3] 80,95% | 94,77%
‘newff_2' [1,2,4] 82,93% | 94,70% ‘newff_2' [1,2,4] 76,19% | 94,89%
'newff_3' [1,2,5] 92,68% | 92,23% 'newff_3' [1,2,5] 90,48% | 92,30%
'newff_4' [1,2,6] 89,02% | 94,96% 'newff_4' [1,2,6] 83,33% | 94,83%
‘newff_5' [1,2,7] 84,15% | 93,94% ‘newff_5' [1,2,7] 80,95% | 93,78%
'newff_6' [1,2,8] 85,37% | 94,98% 'newff_6' [1,2,8] 76,19% | 94,27%
‘newff_7' [1,2,9] 71,95% | 98,92% 'newff_7' [1,2,9] 57,14% | 98,76%
'newff_8' [1,3,4] 93,90% | 94,82% 'newff_8' [1,3,4] 88,10% | 94,03%
‘newff_9' [1,3,5] 98,78% | 94,38% 'newff_9' [1,3,5] 97,62% | 94,45%
'newff_10' [1,3,6] 93,90% | 94,91% ‘newff_10' [1,3,6] 88,10% | 94,93%
'newff_11' [1,3,7] 98,78% | 94,89% 'newff_11' [1,3,7] 90,48% | 94,96%
'newff_12' [1,3,8] 84,15% | 94,83% ‘newff_12' [1,3,8] 80,95% | 94,85%
'newff_13' [1,3,9] 95,12% | 92,50% 'newff_13' [1,3,9] 90,48% | 92,81%
'newff_14' [1,4,5] 93,90% | 94,54% ‘newff_14' [1,4,5] 88,10% | 94,92%
'newff_15' [1,4,6] 87,80% | 94,17% 'newff_15' [1,4,6] 78,57% | 94,45%
'newff_16' [1,4,7] 95,12% | 94,94% 'newff_16' [1,4,7] 90,48% | 94,92%
'newff_17' [1,4,8] 96,34% | 93,98% ‘newff_17' [1,4,8] 66,67% | 94,29%
'newff_18' [1,4,9] 85,37% | 94,57% 'newff_18' [1,4,9] 88,10% | 94,80%
'newff_19' [1,5,6] 92,68% | 94,53% 'newff_19' [1,5,6] 83,33% | 94,67%
'newff_20' [1,5,7] 92,68% | 94,86% 'newff_20' [1,5,7] 88,10% | 94,89%
'newff_21' [1,5,8] 93,90% | 94,70% ‘newff_21' [1,5,8] 88,10% | 94,89%
'newff_22' [1,5,9] 97,56% | 94,74% 'newff_22' [1,5,9] 95,24% | 94,27%
'newff_23' [1,6,7] 93,90% | 94,89% 'newff_23' [1,6,7] 90,48% | 94,54%
'newff_24' [1,6,8] 96,34% | 74,37% ‘newff_24' [1,6,8] 97,62% | 74,06%
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'newff_25' [1,6,9] 89,02% | 94,61% 'newff_25' [1,6,9] 85,71% | 94,56%
'newff_26' [1,7,8] 96,34% | 94,71% 'newff_26' [1,7,8] 76,19% | 94,83%
'newff_27' [1,7,9] 93,90% | 94,95% 'newff_27' [1,7,9] 80,95% | 94,85%
'newff_28' [1,8,9] 96,34% | 94,97% 'newff_28' [1,8,9] 85,71% | 94,87%
'newff_29' [2,3,4] 86,59% | 94,80% 'newff_29' [2,3,4] 83,33% | 94,76%
'newff_30' [2,3,5] 89,02% | 94,89% 'newff_30' [2,3,5] 85,71% | 94,89%
'newff_31' [2,3,6] 89,02% | 94,85% 'newff_31' [2,3,6] 73,81% | 94,87%
'newff_32' [2,3,7] 85,37% | 94,75% 'newff_32' [2,3,7] 78,57% | 94,80%
'newff_33' [2,3,8] 80,49% | 94,63% 'newff_33' [2,3,8] 71,43% | 94,84%
'newff_34' [2,3,9] 82,93% | 94,82% 'newff_34' [2,3,9] 78,57% | 94,98%
'newff_35' [2,4,5] 90,24% | 94,86% 'newff_35' [2,4,5] 83,33% | 94,83%
'newff_36' [2,4,6] 82,93% | 93,76% 'newff_36' [2,4,6] 54,76% | 93,96%
'newff_37"' [2,4,7] 85,37% | 94,99% 'newff_37' [2,4,7] 76,19% | 94,87%
'newff_38' [2,4,8] 82,93% | 94,89% 'newff_38' [2,4,8] 66,67% | 94,16%
'newff_39' [2,4,9] 78,05% | 94,97% 'newff_39' [2,4,9] 71,43% | 94,97%
'newff_40' [2,5,6] 92,68% | 94,92% 'newff_40' [2,5,6] 90,48% | 94,93%
'newff_41' [2,5,7] 90,24% | 94,86% 'newff_41' [2,5,7] 85,71% | 94,99%
'newff_42' [2,5,8] 87,80% | 92,81% 'newff_42' [2,5,8] 85,71% | 92,74%
'newff_43' [2,5,9] 91,46% | 93,99% 'newff_43' [2,5,9] 90,48% | 94,09%
'newff_44' [2,6,7] 80,49% | 94,85% 'newff_44' [2,6,7] 71,43% | 94,88%
'newff_45' [2,6,8] 84,15% | 94,86% 'newff_45' [2,6,8] 69,05% | 94,99%
'newff_46' [2,6,9] 82,93% | 94,95% 'newff_46' [2,6,9] 73,81% | 94,98%
'newff_47' [2,7,8] 80,49% | 94,99% 'newff_47' [2,7,8] 69,05% | 94,92%
'newff_48' [2,7,9] 85,37% | 94,91% 'newff_48' [2,7,9] 85,71% | 94,79%
'newff_49' [2,8,9] 84,15% | 94,85% 'newff_49' [2,8,9] 83,33% | 94,92%
'newff_50' [3,4,5] 91,46% | 94,74% 'newff_50' [3,4,5] 90,48% | 94,67%
'newff_51' [3,4,6] 74,39% | 93,79% 'newff 51' [3,4,6] 66,67% | 93,99%
'newff_52' [3,4,7] 87,80% | 94,69% 'newff_52" [3,4,7] 64,29% | 94,74%
'newff_53' [3,4,8] 73,17% | 99,52% 'newff_53' [3,4,8] 61,90% | 99,42%
'newff_54' [3,4,9] 90,24% | 94,98% 'newff_54' [3,4,9] 85,71% | 94,55%
'newff_55' [3,5,6] 89,02% | 94,81% 'newff_55' [3,5,6] 80,95% | 94,84%
'newff_56' [3,5,7] 92,68% | 94,83% 'newff_56' [3,5,7] 88,10% | 94,95%
'newff_57"' [3,5,8] 89,02% | 94,98% 'newff_57"' [3,5,8] 85,71% | 94,51%
'newff_58' [3,5,9] 82,93% | 94,59% 'newff 58 [3,5,9] 78,57% | 94,84%
'newff_59' [3,6,7] 92,68% | 94,62% 'newff_59' [3,6,7] 85,71% | 94,80%
'newff_60' [3,6,8] 78,05% | 99,11% 'newff_60' [3,6,8] 57,14% | 98,87%
'newff_61"' [3,6,9] 91,46% | 94,77% 'newff_61' [3,6,9] 92,86% | 94,89%
'newff_62' [3,7,8] 95,12% | 94,83% 'newff_62' [3,7,8] 90,48% | 94,43%
'newff_63' [3,7,9] 90,24% | 94,77% 'newff_63' [3,7,9] 78,57% | 94,60%
'newff_64' [3,8,9] 92,68% | 94,98% 'newff_64' [3,8,9] 95,24% | 94,80%
'newff_65' [4,5,6] 89,02% | 94,64% 'newff_65' [4,5,6] 92,86% | 94,81%
'newff_66' [4,5,7] 91,46% | 98,46% 'newff_66' [4,5,7] 92,86% | 98,78%
'newff_67"' [4,5,8] 96,34% | 94,95% 'newff_67"' [4,5,8] 83,33% | 94,83%
'newff_68' [4,5,9] 76,83% | 99,59% 'newff_68' [4,5,9] 73,81% | 99,49%
'newff_69' [4,6,7] 90,24% | 94,95% 'newff_69' [4,6,7] 83,33% | 94,82%
'newff_70' [4,6,8] 87,80% | 94,89% 'newff_70' [4,6,8] 80,95% | 94,87%
'newff_71' [4,6,9] 87,80% | 94,69% 'newff_71' [4,6,9] 85,71% | 94,22%
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'newff_72' [4,7,8] 92,68% | 94,90% 'newff_72' [4,7,8] 76,19% | 94,89%
'newff_73' [4,7,9] 91,46% | 94,77% 'newff_73' [4,7,9] 80,95% | 94,97%
'newff_74' [4,8,9] 89,02% | 94,88% 'newff_74' [4,8,9] 90,48% | 94,86%
'newff_75' [5,6,7] 93,90% | 94,96% 'newff_75' [5,6,7] 88,10% | 94,78%
'newff_76' [5,6,8] 91,46% | 94,27% 'newff_76' [5,6,8] 88,10% | 94,56%
'newff_77' [5,6,9] 92,68% | 94,18% 'newff_77' [5,6,9] 80,95% | 94,35%
'newff_78' [5,7,8] 95,12% | 94,85% 'newff_78' [5,7,8] 90,48% | 94,72%
'newff_79' [5,7,9] 96,34% | 94,70% 'newff_79' [5,7,9] 80,95% | 94,74%
'newff_80' [5,8,9] 87,80% | 94,90% 'newff_80' [5,8,9] 78,57% | 94,95%
'newff_81' [6,7,8] 90,24% | 94,94% 'newff_81' [6,7,8] 83,33% | 94,89%
'newff_82' [6,7,9] 90,24% | 94,73% 'newff_82' [6,7,9] 92,86% | 94,96%
'newff_83' [6,8,9] 91,46% | 94,99% 'newff_83' [6,8,9] 92,86% | 94,93%
'newff_84' [7,8,9] 90,24% | 94,98% 'newff_84' [7,8,9] 78,57% | 94,96%
Test 4 (4 features left out):
Training Results: Validation Results:
Model ID Features left out | T21 Normal Model ID | Features left out T21 Normal
'newff_1' [1,2,3,4] 78,05% | 98,52% 'newff_1' [1,2,3,4] 66,67% | 98,42%
'newff_2' [1,2,3,5] 90,24% | 94,67% 'newff_2' [1,2,3,5] 85,71% | 94,93%
'newff_3' [1,2,3,6] 84,15% | 94,92% 'newff_3' [1,2,3,6] 76,19% | 94,90%
'newff_4' [1,2,3,7] 85,37% | 94,94% 'newff_4' [1,2,3,7] 83,33% | 94,96%
'newff_5' [1,2,3,8] 85,37% | 94,75% 'newff_5' [1,2,3,8] 73,81% | 94,77%
'newff_6' [1,2,3,9] 78,05% | 94,96% 'newff_6' [1,2,3,9] 64,29% | 94,84%
'newff 7' [1,2,4,5] 89,02% | 94,67% 'newff 7' [1,2,4,5] 78,57% | 94,64%
'newff_8' [1,2,4,6] 82,93% | 94,84% 'newff_8' [1,2,4,6] 78,57% | 94,98%
'newff 9' [1,2,4,7] 75,61% | 94,78% 'newff 9' [1,2,4,7] 73,81% | 94,88%
'newff_10"' [1,2,4,8] 86,59% | 94,79% 'newff_10' [1,2,4,8] 61,90% | 94,98%
'newff_11' [1,2,4,9] 81,71% | 94,19% 'newff_11' [1,2,4,9] 78,57% | 94,41%
'newff_12' [1,2,5,6] 90,24% | 94,89% 'newff_12' [1,2,5,6] 83,33% | 94,77%
'newff_13' [1,2,5,7] 84,15% | 94,73% 'newff_13' [1,2,5,7] 80,95% | 94,19%
'newff_14' [1,2,5,8] 85,37% | 94,91% 'newff_14' [1,2,5,8] 80,95% | 94,86%
'newff_15' [1,2,5,9] 85,37% | 94,98% 'newff_15' [1,2,5,9] 83,33% | 94,65%
'newff_16' [1,2,6,7] 82,93% | 94,90% 'newff_16' [1,2,6,7] 66,67% | 94,96%
'newff_17' [1,2,6,8] 80,49% | 94,76% 'newff_17' [1,2,6,8] 69,05% | 94,87%
'newff_18' [1,2,6,9] 67,07% | 97,71% 'newff_18' [1,2,6,9] 54,76% | 97,49%
'newff_19' [1,2,7,8] 79,27% | 94,80% 'newff_19' [1,2,7,8] 69,05% | 94,79%
'newff_20' [1,2,7,9] 78,05% | 94,92% 'newff_20' [1,2,7,9] 69,05% | 94,89%
'newff_21' [1,2,8,9] 80,49% | 93,98% 'newff_21' [1,2,8,9] 73,81% | 94,32%
'newff_22' [1,3,4,5] 95,12% | 94,65% 'newff_22' [1,3,4,5] 90,48% | 94,68%
'newff_23' [1,3,4,6] 80,49% | 98,21% 'newff_23' [1,3,4,6] 71,43% | 98,27%
'newff_24' [1,3,4,7] 95,12% | 94,93% 'newff_24' [1,3,4,7] 92,86% | 94,82%
'newff_25' [1,3,4,8] 89,02% | 94,65% 'newff_25' [1,3,4,8] 83,33% | 94,45%
'newff_26' [1,3,4,9] 81,71% | 94,96% 'newff_26' [1,3,4,9] 73,81% | 94,98%
'newff_27' [1,3,5,6] 95,12% | 94,79% 'newff_27' [1,3,5,6] 85,71% | 94,61%
'newff_28' [1,3,5,7] 96,34% | 94,67% 'newff_28' [1,3,5,7] 92,86% | 94,81%
'newff_29' [1,3,5,8] 91,46% | 94,83% 'newff_29' [1,3,5,8] 85,71% | 94,55%
'newff_30' [1,3,5,9] 89,02% | 94,75% 'newff_30' [1,3,5,9] 90,48% | 94,90%
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'newff_31' [1,3,6,7] 91,46% | 94,85% 'newff_31' [1,3,6,7] 80,95% | 94,62%
'newff_32' [1,3,6,8] 90,24% | 94,67% 'newff_32' [1,3,6,8] 90,48% | 94,93%
'newff_33' [1,3,6,9] 91,46% | 94,72% 'newff_33' [1,3,6,9] 85,71% | 94,96%
'newff_34' [1,3,7,8] 93,90% | 94,83% 'newff_34' [1,3,7,8] 90,48% | 94,76%
'newff_35' [1,3,7,9] 92,68% | 94,61% 'newff_35' [1,3,7,9] 95,24% | 94,69%
'newff_36' [1,3,8,9] 90,24% | 94,46% 'newff_36' [1,3,8,9] 88,10% | 94,97%
'newff_37' [1,4,5,6] 90,24% | 94,86% 'newff_37' [1,4,5,6] 85,71% | 94,84%
'newff_38' [1,4,5,7] 95,12% | 94,83% 'newff_38' [1,4,5,7] 92,86% | 94,87%
'newff_39' [1,4,5,8] 95,12% | 93,10% 'newff_39' [1,4,5,8] 83,33% | 93,56%
'newff_40' [1,4,5,9] 95,12% | 94,90% 'newff_40' [1,4,5,9] 85,71% | 94,82%
'newff_41' [1,4,6,7] 87,80% | 94,88% 'newff_41' [1,4,6,7] 83,33% | 94,88%
'newff_42' [1,4,6,8] 76,83% | 99,04% 'newff_42' [1,4,6,8] 59,52% | 99,02%
'newff_43' [1,4,6,9] 84,15% | 94,87% 'newff_43' [1,4,6,9] 71,43% | 94,80%
'newff_44' [1,4,7,8] 91,46% | 94,82% 'newff_44' [1,4,7,8] 83,33% | 94,95%
'newff_45' [1,4,7,9] 93,90% | 94,97% 'newff_45' [1,4,7,9] 97,62% | 94,77%
'newff_46' [1,4,8,9] 92,68% | 94,82% 'newff_46' [1,4,8,9] 73,81% | 94,62%
'newff_47' [1,5,6,7] 96,34% | 94,60% 'newff_47' [1,5,6,7] 90,48% | 94,62%
'newff_48' [1,5,6,8] 93,90% | 94,84% 'newff_48' [1,5,6,8] 85,71% | 94,58%
'newff_49' [1,5,6,9] 89,02% | 94,73% 'newff_49' [1,5,6,9] 95,24% | 94,79%
'newff_50' [1,5,7,8] 97,56% | 94,78% 'newff_50' [1,5,7,8] 92,86% | 94,97%
'newff_51' [1,5,7,9] 91,46% | 94,95% 'newff_51' [1,5,7,9] 90,48% | 94,99%
'newff_52' [1,5,8,9] 80,49% | 99,40% 'newff_52' [1,5,8,9] 73,81% | 99,29%
'newff_53' [1,6,7,8] 92,68% | 94,74% 'newff_53' [1,6,7,8] 80,95% | 94,44%
'newff_54' [1,6,7,9] 91,46% | 94,85% 'newff_54' [1,6,7,9] 88,10% | 94,34%
'newff_55' [1,6,8,9] 91,46% | 94,95% 'newff_55' [1,6,8,9] 83,33% | 94,46%
'newff_56' [1,7,8,9] 93,90% | 94,88% 'newff_56' [1,7,8,9] 85,71% | 94,85%
'newff_57' [2,3,4,5] 84,15% | 94,73% 'newff_57' [2,3,4,5] 85,71% | 94,66%
'newff_58' [2,3,4,6] 81,71% | 94,75% 'newff_58' [2,3,4,6] 66,67% | 94,61%
'newff_59' [2,3,4,7] 75,61% | 94,94% 'newff_59' [2,3,4,7] 64,29% | 94,74%
'newff_60' [2,3,4,8] 80,49% | 94,97% 'newff_60' [2,3,4,8] 73,81% | 94,85%
'newff_61' [2,3,4,9] 76,83% | 94,72% 'newff_61' [2,3,4,9] 76,19% | 94,95%
'newff_62' [2,3,5,6] 85,37% | 94,73% 'newff_62' [2,3,5,6] 76,19% | 94,71%
'newff_63' [2,3,5,7] 85,37% | 94,33% 'newff_63' [2,3,5,7] 71,43% | 94,44%
'newff_64' [2,3,5,8] 78,05% | 94,88% 'newff_64' [2,3,5,8] 73,81% | 94,76%
'newff_65' [2,3,5,9] 79,27% | 94,12% 'newff_65' [2,3,5,9] 85,71% | 94,08%
'newff_66' [2,3,6,7] 80,49% | 94,48% 'newff_66' [2,3,6,7] 71,43% | 94,33%
'newff_67' [2,3,6,8] 73,17% | 94,91% 'newff_67' [2,3,6,8] 54,76% | 94,76%
'newff_68' [2,3,6,9] 52,44% | 99,28% 'newff_68' [2,3,6,9] 42,86% | 99,13%
'newff_69' [2,3,7,8] 76,83% | 94,74% 'newff_69' [2,3,7,8] 47,62% | 94,87%
'newff_70' [2,3,7,9] 82,93% | 94,50% 'newff_70' [2,3,7,9] 83,33% | 94,45%
'newff_71' [2,3,8,9] 75,61% | 94,63% 'newff_71' [2,3,8,9] 71,43% | 94,63%
'newff_72' [2,4,5,6] 84,15% | 94,98% 'newff_72' [2,4,5,6] 76,19% | 94,94%
'newff_73' [2,4,5,7] 85,37% | 94,89% 'newff_73' [2,4,5,7] 83,33% | 94,95%
'newff_74' [2,4,5,8] 82,93% | 94,93% 'newff_74' [2,4,5,8] 69,05% | 94,97%
'newff_75' [2,4,5,9] 82,93% | 94,55% 'newff_75' [2,4,5,9] 69,05% | 94,91%
'newff_76' [2,4,6,7] 71,95% | 94,96% 'newff_76' [2,4,6,7] 64,29% | 94,88%
'newff_77' [2,4,6,8] 74,39% | 94,93% 'newff_77' [2,4,6,8] 54,76% | 94,77%
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'newff_78' [2,4,6,9] 74,39% | 94,73% 'newff_78' [2,4,6,9] 71,43% | 94,79%
'newff_79' [2,4,7,8] 75,61% | 94,33% 'newff_79' [2,4,7,8] 54,76% | 94,61%
'newff_80' [2,4,7,9] 76,83% | 94,84% 'newff_80' [2,4,7,9] 85,71% | 94,96%
'newff_81' [2,4,8,9] 76,83% | 94,71% 'newff_81' [2,4,8,9] 73,81% | 94,95%
'newff_82' [2,5,6,7] 84,15% | 95,00% 'newff_82' [2,5,6,7] 76,19% | 94,94%
'newff_83' [2,5,6,8] 84,15% | 94,87% 'newff_83' [2,5,6,8] 76,19% | 94,74%
'newff_84' [2,5,6,9] 85,37% | 94,92% 'newff_84' [2,5,6,9] 78,57% | 94,90%
'newff_85' [2,5,7,8] 80,49% | 94,12% 'newff_85' [2,5,7,8] 69,05% | 94,57%
'newff_86' [2,5,7,9] 89,02% | 94,84% 'newff_86' [2,5,7,9] 90,48% | 94,91%
'newff_87' [2,5,8,9] 81,71% | 94,70% 'newff_87' [2,5,8,9] 78,57% | 94,58%
'newff_88' [2,6,7,8] 69,51% | 94,95% 'newff_88' [2,6,7,8] 61,90% | 94,84%
'newff_89' [2,6,7,9] 78,05% | 94,92% 'newff_89' [2,6,7,9] 76,19% | 94,96%
'newff_90' [2,6,8,9] 78,05% | 94,96% 'newff_90' [2,6,8,9] 71,43% | 94,88%
'newff_91' [2,7,8,9] 82,93% | 94,97% 'newff_91' [2,7,8,9] 78,57% | 94,81%
'newff_92' [3,4,5,6] 87,80% | 93,47% 'newff_92' [3,4,5,6] 88,10% | 93,72%
'newff_93' [3,4,5,7] 95,12% | 94,62% 'newff_93' [3,4,5,7] 90,48% | 94,67%
'newff_94' [3,4,5,8] 87,80% | 94,85% 'newff_94' [3,4,5,8] 85,71% | 94,70%
'newff_95' [3,4,5,9] 82,93% | 94,12% 'newff_95' [3,4,5,9] 71,43% | 94,96%
'newff_96' [3,4,6,7] 80,49% | 94,91% 'newff_96' [3,4,6,7] 88,10% | 94,86%
'newff_97' [3,4,6,8] 86,59% | 94,42% 'newff_97' [3,4,6,8] 80,95% | 94,84%
'newff_98' [3,4,6,9] 92,68% | 47,68% 'newff_98' [3,4,6,9] 76,19% | 48,12%
'newff_99' [3,4,7,8] 85,37% | 94,93% 'newff_99' [3,4,7,8] 90,48% | 94,93%
'newff_100' [3,4,7,9] 87,80% | 93,58% 'newff_100' [3,4,7,9] 90,48% | 94,02%
‘newff_101' [3,4,8,9] 89,02% | 94,51% 'newff_101' [3,4,8,9] 88,10% | 94,90%
'newff_102' [3,5,6,7] 91,46% | 94,86% 'newff_102' [3,5,6,7] 95,24% | 94,92%
‘newff_103' [3,5,6,8] 84,15% | 94,92% 'newff_103' [3,5,6,8] 78,57% | 94,74%
‘newff_104' [3,5,6,9] 89,02% | 94,06% 'newff_104"' [3,5,6,9] 83,33% | 94,07%
'newff_105' [3,5,7,8] 90,24% | 94,96% 'newff_105' [3,5,7,8] 88,10% | 94,85%
'newff_106' [3,5,7,9] 87,80% | 94,96% 'newff_106' [3,5,7,9] 88,10% | 94,87%
'newff_107"' [3,5,8,9] 85,37% | 94,93% 'newff_107"' [3,5,8,9] 90,48% | 94,95%
'newff_108' [3,6,7,8] 81,71% | 94,81% 'newff_108' [3,6,7,8] 73,81% | 94,85%
‘newff_109' [3,6,7,9] 89,02% | 94,52% 'newff_109' [3,6,7,9] 88,10% | 94,54%
‘newff_110' [3,6,8,9] 86,59% | 95,00% 'newff_110' [3,6,8,9] 85,71% | 94,64%
‘newff 111' [3,7,8,9] 87,80% | 94,80% 'newff_111' [3,7,8,9] 85,71% | 94,92%
‘newff_112' [4,5,6,7] 87,80% | 94,96% 'newff_112' [4,5,6,7] 90,48% | 94,61%
'newff 113’ [4,5,6,8] 86,59% | 94,99% 'newff_113' [4,5,6,8] 66,67% | 94,94%
‘newff_114' [4,5,6,9] 84,15% | 94,51% 'newff_114' [4,5,6,9] 78,57% | 94,81%
'newff 115 [4,5,7,8] 90,24% | 94,90% 'newff_115' [4,5,7,8] 83,33% | 94,69%
'newff 116 [4,5,7,9] 84,15% | 94,95% 'newff_116' [4,5,7,9] 78,57% | 94,80%
‘newff_117"' [4,5,8,9] 89,02% | 94,53% 'newff_117"' [4,5,8,9] 88,10% | 94,89%
‘newff_118' [4,6,7,8] 84,15% | 94,84% 'newff_118' [4,6,7,8] 71,43% | 94,72%
‘newff_119' [4,6,7,9] 84,15% | 94,97% 'newff_119' [4,6,7,9] 83,33% | 94,69%
‘newff_120' [4,6,8,9] 69,51% | 99,16% 'newff_120' [4,6,8,9] 71,43% | 99,11%
‘newff_121' [4,7,8,9] 95,12% | 83,68% 'newff_121' [4,7,8,9] 78,57% | 83,89%
‘newff_122' [5,6,7,8] 92,68% | 94,89% 'newff_122' [5,6,7,8] 83,33% | 94,89%
'newff_123' [5,6,7,9] 91,46% | 94,91% 'newff_123' [5,6,7,9] 92,86% | 94,81%
‘newff_124' [5,6,8,9] 81,71% | 94,71% 'newff_124' [5,6,8,9] 83,33% | 94,69%

44




'newff_125' [5,7,8,9] 84,15% | 94,77% 'newff_125' [5,7,8,9] 78,57% | 93,32%

'newff_126' [6,7,8,9] 90,24% | 94,99% 'newff_126' [6,7,8,9] 76,19% | 94,92%

Test 5 (5 features left out):

Training Results: Validation Results:
Model ID Features left out | T21 Normal Model ID | Features left out T21 Normal
'newff_1' [1,2,3,4,5] 86,59% | 94,70% 'newff_1' [1,2,3,4,5] 83,33% | 94,99%
'newff 2' [1,2,3,4,6] 79,27% | 94,93% 'newff_2' [1,2,3,4,6] 61,90% | 94,88%
'newff_3' [1,2,3,4,7] 79,27% | 94,67% 'newff_3' [1,2,3,4,7] 69,05% | 94,80%
'newff_4' [1,2,3,4,8] 76,83% | 95,00% 'newff_4' [1,2,3,4,8] 71,43% | 94,96%
'newff_5' [1,2,3,4,9] 78,05% | 94,98% 'newff_5' [1,2,3,4,9] 73,81% | 94,86%
'newff_6' [1,2,3,5,6] 81,71% | 94,95% 'newff_6' [1,2,3,5,6] 76,19% | 94,77%
'newff_7' [1,2,3,5,7] 80,49% | 94,88% 'newff_7' [1,2,3,5,7] 85,71% | 94,96%
'newff_8' [1,2,3,5,8] 78,05% | 94,97% 'newff_8' [1,2,3,5,8] 76,19% | 94,95%
'newff_9' [1,2,3,5,9] 81,71% | 94,83% 'newff_9' [1,2,3,5,9] 73,81% | 94,89%
'newff_10' [1,2,3,6,7] 78,05% | 94,99% 'newff_10' [1,2,3,6,7] 64,29% | 94,99%
'newff_11' [1,2,3,6,8] 74,39% | 94,89% 'newff_11' [1,2,3,6,8] 64,29% | 94,95%
'newff_12' [1,2,3,6,9] 75,61% | 94,88% ‘newff_12' [1,2,3,6,9] 80,95% | 94,83%
'newff_13' [1,2,3,7,8] 75,61% | 94,86% 'newff_13' [1,2,3,7,8] 61,90% | 94,88%
'newff_14' [1,2,3,7,9] 78,05% | 94,94% ‘newff_14' [1,2,3,7,9] 76,19% | 94,94%
'newff_15' [1,2,3,8,9] 76,83% | 95,00% ‘newff_15' [1,2,3,8,9] 71,43% | 94,73%
'newff_16' [1,2,4,5,6] 84,15% | 94,99% 'newff_16' [1,2,4,5,6] 76,19% | 94,90%
'newff_17' [1,2,4,5,7] 80,49% | 94,60% ‘newff_17' [1,2,4,5,7] 85,71% | 94,51%
'newff 18' [1,2,4,5,8] 84,15% | 94,81% 'newff 18' [1,2,4,5,8] 71,43% | 94,71%
'newff_19' [1,2,4,5,9] 78,05% | 94,98% ‘newff_19' [1,2,4,5,9] 73,81% | 94,88%
'newff_20' [1,2,4,6,7] 67,07% | 94,91% 'newff_20' [1,2,4,6,7] 61,90% | 94,86%
'newff_21' [1,2,4,6,8] 74,39% | 94,99% 'newff_21' [1,2,4,6,8] 59,52% | 94,96%
'newff_22' [1,2,4,6,9] 80,49% | 95,00% ‘newff_22' [1,2,4,6,9] 73,81% | 94,88%
'newff_23' [1,2,4,7,8] 71,95% | 95,00% 'newff_23' [1,2,4,7,8] 73,81% | 94,98%
'newff_24' [1,2,4,7,9] 74,39% | 94,72% ‘newff_24' [1,2,4,7,9] 73,81% | 94,86%
'newff_25' [1,2,4,8,9] 76,83% | 94,90% 'newff_25' [1,2,4,8,9] 73,81% | 94,89%
'newff_26' [1,2,5,6,7] 80,49% | 94,88% ‘newff_26' [1,2,5,6,7] 69,05% | 94,98%
'newff_27' [1,2,5,6,8] 81,71% | 94,81% ‘newff_27' [1,2,5,6,8] 78,57% | 94,86%
'newff_28' [1,2,5,6,9] 79,27% | 94,85% 'newff_28' [1,2,5,6,9] 73,81% | 94,66%
'newff_29' [1,2,5,7,8] 79,27% | 94,72% ‘newff_29' [1,2,5,7,8] 78,57% | 94,77%
'newff_30' [1,2,5,7,9] 84,15% | 94,97% 'newff_30' [1,2,5,7,9] 78,57% | 94,87%
'newff_31' [1,2,5,8,9] 82,93% | 94,85% ‘newff_31' [1,2,5,8,9] 76,19% | 94,95%
'newff_32' [1,2,6,7,8] 70,73% | 94,84% 'newff_32' [1,2,6,7,8] 54,76% | 94,72%
'newff_33' [1,2,6,7,9] 74,39% | 94,72% 'newff_33' [1,2,6,7,9] 64,29% | 94,85%
'newff_34' [1,2,6,8,9] 74,39% | 94,97% ‘newff_34' [1,2,6,8,9] 66,67% | 94,98%
'newff_35' [1,2,7,8,9] 75,61% | 94,79% 'newff_35' [1,2,7,8,9] 57,14% | 94,85%
'newff_36' [1,3,4,5,6] 91,46% | 94,76% 'newff_36' [1,3,4,5,6] 88,10% | 94,66%
'newff_37' [1,3,4,5,7] 92,68% | 94,78% 'newff_37' [1,3,4,5,7] 90,48% | 94,78%
'newff_38' [1,3,4,5,8] 89,02% | 94,73% 'newff_38' [1,3,4,5,8] 85,71% | 94,79%
'newff_39' [1,3,4,5,9] 87,80% | 94,89% 'newff_39' [1,3,4,5,9] 88,10% | 94,43%
'newff_40' [1,3,4,6,7] 87,80% | 94,91% 'newff_40' [1,3,4,6,7] 95,24% | 94,84%
'newff_41' [1,3,4,6,8] 87,80% | 88,05% ‘newff_41' [1,3,4,6,8] 78,57% | 87,61%
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'newff_42' [1,3,4,6,9] 89,02% | 93,54% 'newff_42' [1,3,4,6,9] 83,33% | 93,92%
'newff_43' [1,3,4,7,8] 90,24% | 94,83% ‘newff_43' [1,3,4,7,8] 88,10% | 94,73%
'newff_44' [1,3,4,7,9] 89,02% | 94,88% ‘newff_44' [1,3,4,7,9] 92,86% | 94,90%
'newff_45' [1,3,4,8,9] 87,80% | 94,96% 'newff_45' [1,3,4,8,9] 83,33% | 94,91%
'newff_46' [1,3,5,6,7] 91,46% | 94,80% 'newff_46' [1,3,5,6,7] 90,48% | 94,74%
'newff_47' [1,3,5,6,8] 87,80% | 94,58% 'newff_47' [1,3,5,6,8] 78,57% | 94,87%
'newff_48' [1,3,5,6,9] 73,17% | 99,52% 'newff_48' [1,3,5,6,9] 61,90% | 99,42%
'newff_49' [1,3,5,7,8] 91,46% | 94,96% 'newff_49' [1,3,5,7,8] 88,10% | 94,80%
'newff_50' [1,3,5,7,9] 91,46% | 94,96% 'newff_50' [1,3,5,7,9] 95,24% | 94,56%
'newff_51' [1,3,5,8,9] 91,46% | 94,87% 'newff 51' [1,3,5,8,9] 90,48% | 94,84%
'newff_52' [1,3,6,7,8] 85,37% | 94,96% 'newff_52' [1,3,6,7,8] 80,95% | 94,87%
'newff_53' [1,3,6,7,9] 86,59% | 94,64% 'newff_53' [1,3,6,7,9] 92,86% | 94,54%
'newff_54' [1,3,6,8,9] 85,37% | 94,89% 'newff_54' [1,3,6,8,9] 80,95% | 94,57%
'newff_55' [1,3,7,8,9] 91,46% | 94,94% 'newff_55' [1,3,7,8,9] 90,48% | 94,91%
'newff_56' [1,4,5,6,7] 89,02% | 94,94% 'newff_56' [1,4,5,6,7] 85,71% | 94,84%
'newff_57"' [1,4,5,6,8] 86,59% | 94,70% 'newff_57' [1,4,5,6,8] 76,19% | 94,77%
'newff_58' [1,4,5,6,9] 86,59% | 94,94% 'newff 58 [1,4,5,6,9] 88,10% | 94,87%
'newff_59' [1,4,5,7,8] 97,56% | 94,88% 'newff_59' [1,4,5,7,8] 92,86% | 94,85%
'newff_60' [1,4,5,7,9] 91,46% | 94,81% 'newff_60' [1,4,5,7,9] 85,71% | 94,82%
'newff_61"' [1,4,5,8,9] 90,24% | 94,97% 'newff_61' [1,4,5,8,9] 90,48% | 94,84%
'newff_62' [1,4,6,7,8] 82,93% | 94,85% 'newff_62' [1,4,6,7,8] 76,19% | 94,89%
'newff_63' [1,4,6,7,9] 84,15% | 94,87% 'newff_63' [1,4,6,7,9] 80,95% | 94,66%
'newff_64' [1,4,6,8,9] 86,59% | 94,85% 'newff_64' [1,4,6,8,9] 78,57% | 94,76%
'newff_65' [1,4,7,8,9] 85,37% | 95,00% 'newff_65' [1,4,7,8,9] 85,71% | 94,78%
'newff_66' [1,5,6,7,8] 89,02% | 94,81% 'newff_66' [1,5,6,7,8] 85,71% | 94,95%
'newff_67' [1,5,6,7,9] 89,02% | 94,97% 'newff_67' [1,5,6,7,9] 90,48% | 94,61%
'newff_68' [1,5,6,8,9] 92,68% | 94,80% 'newff_68' [1,5,6,8,9] 90,48% | 94,89%
'newff_69' [1,5,7,8,9] 86,59% | 94,91% 'newff_69' [1,5,7,8,9] 83,33% | 94,70%
'newff_70' [1,6,7,8,9] 91,46% | 94,91% 'newff_70' [1,6,7,8,9] 90,48% | 94,95%
'newff_71' [2,3,4,5,6] 82,93% | 94,93% 'newff_71' [2,3,4,5,6] 73,81% | 94,91%
'newff_72' [2,3,4,5,7] 78,05% | 94,87% 'newff_72' [2,3,4,5,7] 80,95% | 94,75%
'newff_73' [2,3,4,5,8] 74,39% | 94,87% 'newff_73' [2,3,4,5,8] 61,90% | 94,76%
'newff_74' [2,3,4,5,9] 82,93% | 94,39% 'newff_74' [2,3,4,5,9] 80,95% | 94,79%
'newff_75' [2,3,4,6,7] 71,95% | 94,94% 'newff_75' [2,3,4,6,7] 57,14% | 94,87%
'newff_76' [2,3,4,6,8] 70,73% | 94,94% 'newff_76' [2,3,4,6,8] 57,14% | 94,90%
'newff_77' [2,3,4,6,9] 75,61% | 94,71% 'newff_77' [2,3,4,6,9] 69,05% | 94,92%
'newff_78' [2,3,4,7,8] 65,85% | 94,98% 'newff_78' [2,3,4,7,8] 42,86% | 94,86%
'newff_79' [2,3,4,7,9] 75,61% | 94,89% 'newff_79' [2,3,4,7,9] 76,19% | 94,92%
'newff_80' [2,3,4,8,9] 80,49% | 87,29% 'newff_80' [2,3,4,8,9] 78,57% | 87,47%
'newff_81' [2,3,5,6,7] 79,27% | 94,70% 'newff_81' [2,3,5,6,7] 61,90% | 94,78%
'newff_82' [2,3,5,6,8] 74,39% | 94,83% 'newff_82' [2,3,5,6,8] 66,67% | 94,94%
'newff_83' [2,3,5,6,9] 75,61% | 94,89% 'newff_83' [2,3,5,6,9] 80,95% | 94,77%
'newff_84' [2,3,5,7,8] 78,05% | 94,96% 'newff_84' [2,3,5,7,8] 64,29% | 94,96%
'newff_85' [2,3,5,7,9] 90,24% | 88,94% 'newff_85' [2,3,5,7,9] 76,19% | 89,58%
'newff_86' [2,3,5,8,9] 73,17% | 94,79% 'newff_86' [2,3,5,8,9] 76,19% | 94,12%
'newff_87' [2,3,6,7,8] 60,98% | 94,98% 'newff_87' [2,3,6,7,8] 40,48% | 94,90%
'newff_88' [2,3,6,7,9] 74,39% | 94,90% 'newff_88' [2,3,6,7,9] 59,52% | 94,88%
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'newff_89' [2,3,6,8,9] 57,32% | 94,56% 'newff_89' [2,3,6,8,9] 57,14% | 94,87%
'newff_90' [2,3,7,8,9] 68,29% | 94,89% 'newff_90' [2,3,7,8,9] 66,67% | 94,87%
'newff_91' [2,4,5,6,7] 73,17% | 94,80% 'newff_91' [2,4,5,6,7] 66,67% | 94,91%
'newff_92' [2,4,5,6,8] 68,29% | 94,90% 'newff_92' [2,4,5,6,8] 54,76% | 94,92%
'newff_93' [2,4,5,6,9] 75,61% | 94,88% ‘newff_93' [2,4,5,6,9] 80,95% | 94,89%
'newff_94' [2,4,5,7,8] 69,51% | 94,69% 'newff_94' [2,4,5,7,8] 80,95% | 94,83%
'newff_95' [2,4,5,7,9] 79,27% | 94,83% ‘newff_95' [2,4,5,7,9] 78,57% | 94,82%
'newff_96' [2,4,5,8,9] 82,93% | 94,73% 'newff_96' [2,4,5,8,9] 76,19% | 94,85%
'newff_97' [2,4,6,7,8] 58,54% | 94,77% 'newff_97' [2,4,6,7,8] 38,10% | 94,83%
'newff_98' [2,4,6,7,9] 64,63% | 94,82% ‘newff_98' [2,4,6,7,9] 64,29% | 94,77%
'newff_99' [2,4,6,8,9] 65,85% | 94,95% 'newff_99' [2,4,6,8,9] 54,76% | 94,90%
'newff_100"' [2,4,7,8,9] 70,73% | 94,88% 'newff_100"' [2,4,7,8,9] 69,05% | 94,88%
'newff_101" [2,5,6,7,8] 68,29% | 94,85% 'newff_101"' [2,5,6,7,8] 71,43% | 94,95%
'newff_102' [2,5,6,7,9] 63,41% | 94,94% 'newff_102' [2,5,6,7,9] 73,81% | 94,92%
'newff_103' [2,5,6,8,9] 74,39% | 94,91% 'newff_103' [2,5,6,8,9] 71,43% | 94,93%
'newff_104' [2,5,7,8,9] 74,39% | 94,68% 'newff_104"' [2,5,7,8,9] 73,81% | 94,79%
'newff_105' [2,6,7,8,9] 62,20% | 94,83% 'newff_105' [2,6,7,8,9] 54,76% | 94,94%
'newff_106' [3,4,5,6,7] 89,02% | 94,94% 'newff_106' [3,4,5,6,7] 85,71% | 94,79%
'newff_107" [3,4,5,6,8] 80,49% | 94,85% 'newff_107" [3,4,5,6,8] 83,33% | 94,89%
'newff_108' [3,4,5,6,9] 85,37% | 94,89% 'newff_108' [3,4,5,6,9] 78,57% | 94,74%
'newff_109' [3,4,5,7,8] 84,15% | 94,95% 'newff_109"' [3,4,5,7,8] 80,95% | 94,99%
'newff_110"' [3,4,5,7,9] 87,80% | 94,94% 'newff_110"' [3,4,5,7,9] 88,10% | 94,84%
‘newff_111" [3,4,5,8,9] 89,02% | 94,69% ‘newff_111"' [3,4,5,8,9] 90,48% | 94,77%
'newff_112' [3,4,6,7,8] 78,05% | 94,96% 'newff_112' [3,4,6,7,8] 73,81% | 94,88%
'newff_113' [3,4,6,7,9] 87,80% | 94,81% 'newff_113' [3,4,6,7,9] 88,10% | 94,90%
'newff_114' [3,4,6,8,9] 79,27% | 93,92% 'newff_114' [3,4,6,8,9] 73,81% | 94,03%
'newff_115' [3,4,7,8,9] 81,71% | 94,90% 'newff_115' [3,4,7,8,9] 83,33% | 94,87%
‘newff_116' [3,5,6,7,8] 81,71% | 94,97% 'newff_116' [3,5,6,7,8] 80,95% | 94,85%
'newff_117" [3,5,6,7,9] 89,02% | 94,71% 'newff_117" [3,5,6,7,9] 95,24% | 94,99%
'newff_118' [3,5,6,8,9] 82,93% | 94,51% 'newff_118' [3,5,6,8,9] 85,71% | 94,64%
'newff_119' [3,5,7,8,9] 87,80% | 94,99% 'newff_119' [3,5,7,8,9] 88,10% | 94,83%
‘newff_120' [3,6,7,8,9] 82,93% | 94,84% 'newff_120"' [3,6,7,8,9] 76,19% | 94,91%
‘newff_121" [4,5,6,7,8] 82,93% | 94,86% 'newff_121"' [4,5,6,7,8] 83,33% | 94,83%
'newff_122' [4,5,6,7,9] 86,59% | 94,90% 'newff_122' [4,5,6,7,9] 95,24% | 94,91%
'newff_123' [4,5,6,8,9] 89,02% | 94,70% 'newff_123' [4,5,6,8,9] 85,71% | 94,72%
'newff_124' [4,5,7,8,9] 90,24% | 94,80% 'newff_124' [4,5,7,8,9] 88,10% | 94,73%
‘newff_125' [4,6,7,8,9] 84,15% | 94,80% 'newff_125' [4,6,7,8,9] 78,57% | 94,69%
'newff_126' [5,6,7,8,9] 89,02% | 94,89% 'newff_126' [5,6,7,8,9] 88,10% | 94,84%
Test 6 (6 features left out):

Training Results: Validation Results:

Model ID Features left out | T21 Normal Model ID Features left out T21 Normal
‘newff_1' [1,2,3,4,5,6] 79,27% | 94,95% 'newff_1' [1,2,3,4,5,6] 71,43% | 94,89%
‘newff_2' [1,2,3,4,5,7] 76,83% | 94,77% 'newff_2' [1,2,3,4,5,7] 76,19% | 94,61%
'newff_3' [1,2,3,4,5,8] 79,27% | 94,85% 'newff_3' [1,2,3,4,5,8] 73,81% | 94,97%
'newff_4' [1,2,3,4,5,9] 79,27% | 94,80% 'newff_4' [1,2,3,4,5,9] 80,95% | 94,97%
'newff_5' [1,2,3,4,6,7] 75,61% | 94,84% 'newff_5' [1,2,3,4,6,7] 59,52% | 94,79%
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‘newff_6' [1,2,3,4,6,8] 64,63% | 94,87% 'newff_6' [1,2,3,4,6,8] 52,38% | 94,82%
‘newff_7' [1,2,3,4,6,9] 78,05% | 94,95% 'newff_7' [1,2,3,4,6,9] 76,19% | 94,94%
‘newff_8' [1,2,3,4,7,8] 69,51% | 94,93% 'newff_8' [1,2,3,4,7,8] 69,05% | 94,81%
‘newff_9' [1,2,3,4,7,9] 70,73% | 94,82% 'newff_9' [1,2,3,4,7,9] 73,81% | 94,66%
‘newff_10" | [1,2,3,4,8,9] 73,17% | 94,83% 'newff_10' | [1,2,3,4,8,9] 76,19% | 94,95%
‘newff_11"' | [1,2,3,5,6,7] 75,61% | 94,74% 'newff_11' | [1,2,3,5,6,7] 61,90% | 94,92%
‘newff_12"' | [1,2,3,5,6,8] 74,39% | 94,99% 'newff_12' | [1,2,3,5,6,8] 66,67% | 94,99%
‘newff_13" | [1,2,3,5,6,9] 79,27% | 94,74% 'newff_13' | [1,2,3,5,6,9] 76,19% | 94,70%
‘newff_14" | [1,2,3,5,7,8] 74,39% | 94,95% 'newff_14' | [1,2,3,5,7,8] 69,05% | 94,96%
‘newff 15" | [1,2,3,5,7,9] 71,95% | 94,93% 'newff_15' | [1,2,3,5,7,9] 85,71% | 94,93%
‘newff_16"' | [1,2,3,5,8,9] 76,83% | 94,95% 'newff_16' | [1,2,3,5,8,9] 71,43% | 94,64%
‘newff 17" | [1,2,3,6,7,8] 56,10% | 94,80% 'newff_17' | [1,2,3,6,7,8] 38,10% | 94,87%
‘newff_18"' | [1,2,3,6,7,9] 78,05% | 94,84% 'newff_18' | [1,2,3,6,7,9] 66,67% | 94,92%
‘newff_19' | [1,2,3,6,8,9] 58,54% | 94,49% 'newff_19' | [1,2,3,6,8,9] 57,14% | 94,41%
‘newff 20" | [1,2,3,7,8,9] 68,29% | 94,95% 'newff_20' | [1,2,3,7,8,9] 64,29% | 94,88%
‘newff_21"' | [1,2,4,5,6,7] 73,17% | 94,78% 'newff_21' | [1,2,4,5,6,7] 71,43% | 94,83%
'newff 22" | [1,2,4,5,6,8] 74,39% | 94,93% 'newff_22' | [1,2,4,5,6,8] 61,90% | 94,92%
‘newff_23" | [1,2,4,5,6,9] 73,17% | 94,95% 'newff_23" | [1,2,4,5,6,9] 76,19% | 94,83%
‘newff 24" | [1,2,4,5,7,8] 71,95% | 94,93% 'newff_24"' | [1,2,4,5,7,8] 64,29% | 94,96%
‘newff_25" | [1,2,4,5,7,9] 71,95% | 94,98% 'newff_25' | [1,2,4,5,7,9] 76,19% | 94,95%
‘newff_26"' | [1,2,4,5,8,9] 75,61% | 94,86% 'newff_26' | [1,2,4,5,8,9] 76,19% | 94,96%
‘newff 27" | [1,2,4,6,7,8] 53,66% | 94,84% 'newff_27' | [1,2,4,6,7,8] 30,95% | 94,87%
‘newff_28"' | [1,2,4,6,7,9] 68,29% | 94,98% 'newff_28' | [1,2,4,6,7,9] 64,29% | 94,92%
'newff 29" | [1,2,4,6,8,9] 62,20% | 94,99% 'newff_29' | [1,2,4,6,8,9] 52,38% | 94,89%
‘newff_30" | [1,2,4,7,8,9] 63,41% | 94,87% 'newff_30" | [1,2,4,7,8,9] 69,05% | 94,99%
'newff 31" | [1,2,5,6,7,8] 65,85% | 94,92% 'newff_31' | [1,2,5,6,7,8] 59,52% | 94,86%
'newff 32" | [1,2,5,6,7,9] 74,39% | 94,88% 'newff_32' | [1,2,5,6,7,9] 71,43% | 94,94%
‘newff_33" | [1,2,5,6,8,9] 74,39% | 94,91% 'newff_33' | [1,2,5,6,8,9] 66,67% | 94,78%
'newff 34" | [1,2,5,7,8,9] 74,39% | 94,98% 'newff_34"' | [1,2,5,7,8,9] 57,14% | 94,99%
‘newff_35"' | [1,2,6,7,8,9] 54,88% | 94,90% 'newff_35' | [1,2,6,7,8,9] 47,62% | 94,72%
'newff_36' | [1,3,4,5,6,7] 84,15% | 94,74% 'newff_36' | [1,3,4,5,6,7] 83,33% | 94,76%
‘newff_37" | [1,3,4,5,6,8] 85,37% | 94,78% 'newff_37' | [1,3,4,5,6,8] 78,57% | 94,91%
'newff_38"' | [1,3,4,5,6,9] 89,02% | 94,75% 'newff_38' | [1,3,4,5,6,9] 92,86% | 94,94%
'newff_39' | [1,3,4,5,7,8] 87,80% | 94,50% 'newff_39' | [1,3,4,5,7,8] 85,71% | 94,99%
‘newff_40' | [1,3,4,5,7,9] 89,02% | 95,00% 'newff_40' | [1,3,4,5,7,9] 92,86% | 94,97%
'newff_41' | [1,3,4,5,8,9] 89,02% | 94,81% 'newff_41' | [1,3,4,5,8,9] 90,48% | 94,93%
‘newff_42"' | [1,3,4,6,7,8] 84,15% | 94,97% 'newff_42' | [1,3,4,6,7,8] 80,95% | 94,74%
'newff_43" | [1,3,4,6,7,9] 86,59% | 94,67% 'newff_43" | [1,3,4,6,7,9] 85,71% | 94,82%
'newff_44"' | [1,3,4,6,8,9] 82,93% | 94,69% 'newff_44"' | [1,3,4,6,8,9] 78,57% | 94,89%
‘newff_45' | [1,3,4,7,8,9] 86,59% | 94,71% 'newff_45' | [1,3,4,7,8,9] 85,71% | 94,97%
‘newff_46' | [1,3,5,6,7,8] 80,49% | 94,83% 'newff_46' | [1,3,5,6,7,8] 85,71% | 94,75%
‘newff_47' | [1,3,5,6,7,9] 91,46% | 95,00% 'newff_47' | [1,3,5,6,7,9] 90,48% | 94,93%
'newff_48"' | [1,3,5,6,8,9] 84,15% | 94,84% 'newff_48' | [1,3,5,6,8,9] 85,71% | 94,86%
‘newff_49"' | [1,3,5,7,8,9] 89,02% | 94,90% 'newff_49' | [1,3,5,7,8,9] 90,48% | 94,87%
'newff_50' | [1,3,6,7,8,9] 84,15% | 94,82% 'newff_50' | [1,3,6,7,8,9] 80,95% | 94,75%
‘newff_51' | [1,4,5,6,7,8] 85,37% | 94,87% 'newff_51' | [1,4,5,6,7,8] 80,95% | 94,53%
'newff_52"' | [1,4,5,6,7,9] 85,37% | 94,92% 'newff_52' | [1,4,5,6,7,9] 92,86% | 94,93%
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'newff 53" | [1,4,5,6,8,9] 87,80% | 94,95% 'newff_53' | [1,4,5,6,8,9] 76,19% | 94,30%
'newff _54' | [1,4,5,7,8,9] 90,24% | 94,85% 'newff_54' | [1,4,5,7,8,9] 88,10% | 94,83%
'newff 55' | [1,4,6,7,8,9] 82,93% | 94,76% 'newff_55' | [1,4,6,7,8,9] 78,57% | 94,83%
'newff _56' | [1,5,6,7,8,9] 90,24% | 94,98% 'newff_56' | [1,5,6,7,8,9] 88,10% | 94,99%
'newff 57 [2,3,4,5,6,7] 74,39% | 94,99% 'newff 57' [2,3,4,5,6,7] 57,14% | 94,97%
'newff _58' | [2,3,4,5,6,8] 62,20% | 94,80% 'newff_58' | [2,3,4,5,6,8] 57,14% | 94,68%
'newff_59' | [2,3,4,5,6,9] 74,39% | 94,97% 'newff_59' | [2,3,4,5,6,9] 80,95% | 94,94%
'newff_60' | [2,3,4,5,7,8] 67,07% | 94,86% 'newff_60' | [2,3,4,5,7,8] 69,05% | 94,26%
'newff_61' | [2,3,4,5,7,9] 63,41% | 94,94% 'newff_61' | [2,3,4,5,7,9] 59,52% | 94,97%
'newff_62' | [2,3,4,5,8,9] 75,61% | 94,97% 'newff_62' | [2,3,4,5,8,9] 76,19% | 94,32%
'newff_63"' | [2,3,4,6,7,8] 41,46% | 94,86% 'newff_63' | [2,3,4,6,7,8] 23,81% | 94,83%
'newff_64"' | [2,3,4,6,7,9] 64,63% | 94,88% 'newff_64"' | [2,3,4,6,7,9] 52,38% | 94,99%
'newff_65' | [2,3,4,6,8,9] 54,88% | 94,52% 'newff_65' | [2,3,4,6,8,9] 50,00% | 94,39%
'newff_66' | [2,3,4,7,8,9] 59,76% | 94,05% 'newff_66' | [2,3,4,7,8,9] 64,29% | 94,16%
'newff_67' | [2,3,5,6,7,8] 59,76% | 94,90% 'newff_67' | [2,3,5,6,7,8] 40,48% | 94,97%
'newff_68' | [2,3,5,6,7,9] 65,85% | 94,90% 'newff_68' | [2,3,5,6,7,9] 61,90% | 94,97%
'newff_69' | [2,3,5,6,8,9] 57,32% | 94,80% 'newff_69' | [2,3,5,6,8,9] 52,38% | 94,67%
'newff_70' | [2,3,5,7,8,9] 65,85% | 94,77% 'newff_70' | [2,3,5,7,8,9] 69,05% | 94,98%
'newff_71' | [2,3,6,7,8,9] 35,37% | 95,00% 'newff_71' | [2,3,6,7,8,9] 19,05% | 94,97%
'newff_72' | [2,4,5,6,7,8] 53,66% | 94,92% 'newff_72' | [2,4,5,6,7,8] 42,86% | 94,94%
'newff_73' | [2,4,5,6,7,9] 58,54% | 94,89% 'newff_73' | [2,4,5,6,7,9] 71,43% | 94,87%
'newff_74' | [2,4,5,6,8,9] 64,63% | 94,90% 'newff_74' | [2,4,5,6,8,9] 61,90% | 94,81%
'newff_75' | [2,4,5,7,8,9] 68,29% | 94,93% 'newff_75' | [2,4,5,7,8,9] 69,05% | 94,79%
'newff_76' | [2,4,6,7,8,9] 42,68% | 94,91% 'newff_76' | [2,4,6,7,8,9] 23,81% | 94,69%
'newff_77' | [2,5,6,7,8,9] 58,54% | 94,92% 'newff_77' | [2,5,6,7,8,9] 52,38% | 94,99%
'newff_78' | [3,4,5,6,7,8] 79,27% | 94,67% 'newff_78' | [3,4,5,6,7,8] 78,57% | 94,94%
'newff_79' | [3,4,5,6,7,9] 86,59% | 94,54% 'newff_79' | [3,4,5,6,7,9] 90,48% | 94,75%
'newff_80"' | [3,4,5,6,8,9] 80,49% | 94,67% 'newff_80' | [3,4,5,6,8,9] 85,71% | 94,78%
'newff_81' | [3,4,5,7,8,9] 86,59% | 94,89% 'newff_81' | [3,4,5,7,8,9] 90,48% | 94,86%
'newff_82' | [3,4,6,7,8,9] 75,61% | 94,79% 'newff_82' | [3,4,6,7,8,9] 73,81% | 94,80%
'newff_83"' | [3,5,6,7,8,9] 81,71% | 94,87% 'newff_83"' | [3,5,6,7,8,9] 80,95% | 94,93%
'newff_84' | [4,5,6,7,8,9] 81,71% | 94,76% 'newff_84' | [4,5,6,7,8,9] 80,95% | 94,80%
Test 7 (7 features left out):
Training Results: Validation Results:
Model ID Features left out | T21 Normal Model ID | Features left out T21 Normal
'newff_1' [1,2,3,4,5,6,7] 73,17% | 94,98% 'newff_1' [1,2,3,4,5,6,7] 61,90% | 94,89%
'newff_2' [1,2,3,4,5,6,8] 62,20% | 94,75% 'newff_2' (1,2,3,4,5,6,8] 61,90% | 94,64%
'newff_3' [1,2,3,4,5,6,9] 74,39% | 94,61% 'newff_3' (1,2,3,4,5,6,9] 78,57% | 94,85%
'newff_4' [1,2,3,4,5,7,8] 68,29% | 94,93% 'newff_4' [1,2,3,4,5,7,8] 57,14% | 94,88%
'newff_5' [1,2,3,4,5,7,9] 73,17% | 94,84% 'newff_5' [1,2,3,4,5,7,9] 78,57% | 94,73%
'newff_6' [1,2,3,4,5,8,9] 75,61% | 94,70% 'newff_6' [1,2,3,4,5,8,9] 76,19% | 94,87%
'newff_7' [1,2,3,4,6,7,8] 36,59% | 94,79% 'newff_7' [1,2,3,4,6,7,8] 28,57% | 94,69%
'newff_8' [1,2,3,4,6,7,9] 68,29% | 94,88% 'newff_8' (1,2,3,4,6,7,9] 64,29% | 94,75%
'newff_9' [1,2,3,4,6,8,9] 54,88% | 94,94% 'newff_9' [1,2,3,4,6,8,9] 54,76% | 94,97%
'newff_10' [1,2,3,4,7,8,9] 60,98% | 94,60% 'newff_10' [1,2,3,4,7,8,9] 69,05% | 94,64%
'newff_11' [1,2,3,5,6,7,8] 50,00% | 94,94% 'newff_11' [1,2,3,5,6,7,8] 33,33% | 94,81%
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'newff_12' [1,2,3,5,6,7,9] 73,17% | 94,77% 'newff_12' [1,2,3,5,6,7,9] 71,43% | 94,90%
'newff 13' [1,2,3,5,6,8,9] 52,44% | 94,90% 'newff 13' [1,2,3,5,6,8,9] 64,29% | 94,65%
'newff 14" [1,2,3,5,7,8,9] 67,07% | 94,94% 'newff 14" [1,2,3,5,7,8,9] 69,05% | 94,74%
'newff_15' [1,2,3,6,7,8,9] 35,37% | 94,47% 'newff_15' [1,2,3,6,7,8,9] 23,81% | 94,26%
'newff 16 [1,2,4,5,6,7,8] 56,10% | 94,88% 'newff_16' [1,2,4,5,6,7,8] 33,33% | 94,80%
'newff_17' [1,2,4,5,6,7,9] 68,29% | 94,94% 'newff 17" [1,2,4,5,6,7,9] 64,29% | 94,93%
'newff_18' [1,2,4,5,6,8,9] 60,98% | 94,99% 'newff_18' [1,2,4,5,6,8,9] 50,00% | 94,69%
'newff_19' [1,2,4,5,7,8,9] 65,85% | 94,95% 'newff_19' [1,2,4,5,7,8,9] 71,43% | 94,86%
'newff_20' [1,2,4,6,7,8,9] 36,59% | 94,95% 'newff_20' [1,2,4,6,7,8,9] 19,05% | 94,68%
'newff 21' [1,2,5,6,7,8,9] 57,32% | 94,90% 'newff_21' [1,2,5,6,7,89] | 47,62% | 94,82%
'newff_22' [1,3,4,5,6,7,8] 75,61% | 95,00% 'newff_22' [1,3,4,5,6,7,8] 76,19% | 94,77%
'newff_23' [1,3,4,5,6,7,9] 85,37% | 94,83% 'newff_23' [1,3,4,5,6,7,9] 92,86% | 94,83%
'newff_24' [1,3,4,5,6,8,9] 80,49% | 93,59% 'newff_24' [1,3,4,5,6,8,9] 88,10% | 93,70%
'newff_25' [1,3,4,5,7,8,9] 86,59% | 94,76% 'newff_25' [1,3,4,5,7,8,9] 90,48% | 94,79%
'newff 26' [1,3,4,6,7,8,9] 70,73% | 94,78% 'newff_26' [1,3,4,6,7,8,9] 80,95% | 94,87%
'newff_27' [1,3,5,6,7,8,9] 81,71% | 94,78% 'newff 27" [1,3,5,6,7,8,9] 76,19% | 94,77%
'newff_28' [1,4,5,6,7,8,9] 82,93% | 94,95% 'newff_28' [1,4,5,6,7,8,9] 73,81% | 94,97%
'newff 29' [2,3,4,5,6,7,8] 34,15% | 94,99% 'newff 29' [2,3,4,5,6,7,8] 23,81% | 94,77%
'newff_30' [2,3,4,5,6,7,9] 63,41% | 94,91% 'newff_30' [2,3,4,5,6,7,9] 59,52% | 94,75%
'newff 31 [2,3,4,5,6,8,9] 50,00% | 94,89% 'newff 31' [2,3,4,5,6,8,9] 52,38% | 94,82%
'newff 32 [2,3,4,5,7,8,9] 64,63% | 94,54% 'newff 32 [2,3,4,5,7,8,9] 52,38% | 94,92%
'newff_33' [2,3,4,6,7,8,9] 24,39% | 94,55% 'newff_33' [2,3,4,6,7,8,9] 0,00% | 100,00%
'newff_34' [2,3,5,6,7,8,9] 34,15% | 94,84% 'newff 34" [2,3,5,6,7,8,9] 35,71% | 94,97%
'newff_35' [2,4,5,6,7,8,9] 37,80% | 94,95% 'newff_35' [2,4,5,6,7,8,9] 19,05% | 94,77%
'newff 36’ [3,4,5,6,7,8,9] 74,39% | 94,79% 'newff 36 [3,4,5,6,7,8,9] 83,33% | 94,62%
Test 8 (8 features left out):
Training Results: Validation Results:
Model ID Features left out | T21 Normal Model ID | Features left out T21 Normal
‘newff 1' [1,2,3,4,5,6,7,8] 31,71% | 94,98% 'newff_1' [1,2,3,4,5,6,7,8] 21,43% | 94,75%
'newff_2' [1,2,3,4,5,6,7,9] 64,63% | 94,91% 'newff_2' [1,2,3,4,5,6,7,9] 64,29% | 94,61%
'newff_3' [1,2,3,4,5,6,8,9] | 4512% | 98,33% 'newff_3' [1,2,3,4,5,6,8,9] | 52,38% | 98,29%
'newff_4' [1,2,3,4,5,7,8,9] | 58,54% | 96,26% ‘newff_4' [1,2,3,4,5,7,8,9] | 66,67% | 96,45%
'newff_5' [1,2,3,4,6,7,8,9] 18,29% | 94,88% 'newff_5' [1,2,3,4,6,7,8,9] 9,52% 94,96%
‘newff 6' [1,2,3,5,6,7,8,9] 26,83% | 94,87% 'newff_6' [1,2,3,5,6,7,8,9] 21,43% | 94,71%
'newff_7' [1,2,4,5,6,7,8,9] 35,37% | 94,42% 'newff_7' [1,2,4,5,6,7,8,9] 19,05% | 94,90%
‘newff_8' [1,3,4,5,6,7,8,9] 71,95% | 94,90% 'newff_8' [1,3,4,5,6,7,8,9] 80,95% | 94,97%
'newff_9' [2,3,4,5,6,7,8,9] 18,29% | 94,88% 'newff_9' [2,3,4,5,6,7,8,9] 11,90% | 94,10%
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Ieipapa 6

Yto embuevo meEPApote  ypnotlponoinco t Pdon dedouéveov 1 omoio mepieiye T
nolanAdoia tov pécov dpov (Multiple of the median) otic Tiuéc twv BhCG kou PAPP-A. O
EVOLIUECOG LEGOC OPOG YPNOLUOTOLEITOL Yol VO O1EEL TNV OITOKALOT) TOV £XEL EVOL ATOTEAEGLAL
pog e&étaong omd v duapeon tiun. [Na mapdderypa yuoo iunq 1 oto MoM onuaivel 6t to
eminedo Ogiktn givon ico pe ™ didpeon Tn. Xe avtd 10 TElpapa elyape Eva KPLEO VEVLPOVA
oTo HOVTEAD pog, otafepd aplBud emoydv otig 200 kot €EETAGAUE TOVG VELPADOVES TOVG
omoiovg petakwvnoopue omd S5 uéypr 70, av&dvovtag tovg kotd S oe kaBe poviého. H
OLVAPTNGT EVEPYOTOINOTNG TOV EMMESOL €16O600L eivor 1 tansig kot 1 cvvaptnon

EVEPYOTOINGNG TOL KPLEOV emmédoL eivon 1 purelin.

Training Results Validation Results
Model ID Neurons T21 Normal Model ID | Neurons T21 Normal
‘newff_1' 5 95,12% | 92,93% ‘newff_1' 5 97,62% | 93,07%
'newff_2' 10 95,12% | 94,51% 'newff_2' 10 92,86% | 94,49%
‘newff_3' 15 97,56% | 92,55% ‘newff_3' 15 83,33% | 92,56%
'newff_4' 20 96,34% | 94,80% 'newff_4' 20 83,33% | 94,78%
‘newff_5' 25 98,78% | 94,82% ‘newff_5' 25 76,19% | 94,91%
‘newff_6' 30 100,00% | 94,72% 'newff_6' 30 88,10% | 94,90%
'newff_7' 35 97,56% | 94,73% 'newff_7' 35 64,29% | 94,93%
‘newff_8' 40 98,78% | 94,53% ‘newff_8' 40 54,76% | 94,36%
'newff_9' 45 97,56% | 94,99% 'newff_9' 45 71,43% | 94,89%
'newff_10' 50 98,78% | 95,00% ‘newff_10' 50 66,67% | 94,99%
'newff_11' 55 97,56% | 94,73% 'newff_11' 55 83,33% | 94,93%
'newff_12' 60 98,78% | 94,90% 'newff_12' 60 66,67% | 94,83%
'newff_13' 65 98,78% | 94,98% ‘newff_13' 65 71,43% | 94,75%
'newff_14' 70 98,78% | 94,80% 'newff_14' 70 69,05% | 94,90%
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Ieipapa 7

Kot oe avtd 10 meipapa ypnowomoinca ta dedopévo pe 11g MoOM tiuég o6mwg oto
TPONYOOUEVO TTEIpALLO KATAOKEVALOVTAG TOV 1010 TOTO VEVPOVIK®V SIKTVMV, OLTH TN QOPA UE
2 xkpuea emimeda eEetalovtog Y vevpmveg amd 10 péypt 50 ko oto dvo, avEAVoOVTOS TOvg

Kkatd 5. O aplBpdc TOV ETOYOV Kol TOV GUVAPTHGEMV EVEPYOTOINOTG TAPEUEIVOY OTAOEPES

oe 200, tansig ko purelin avtictouya.

Training Results Validation Results
Model ID | Neurons T21 Normal Model ID | Neurons T21 Normal
newff 1 | [10,10] | 93,90% | 94,68% newff_1 | [10,10] | 90,48% | 94,59%
newff 2 | [15,15] | 96,34% | 94,96% newff_2 | [15,15] | 85,71% | 93,02%
newff_3 | [20,20] | 97,56% | 94,80% newff_3 | [20,20] | 85,71% | 94,66%
newff 4 | [25,25] | 97,56% | 94,88% newff_4 | [25,25] | 73,81% | 94,94%
newff 5 | [30,30] | 97,56% | 94,86% newff 5 | [30,30] | 90,48% | 94,83%
newff 6 | [35,35] | 97,56% | 94,71% newff 6 | [35,35] | 64,29% | 94,74%
newff 7 | [40,40] | 97,56% | 94,66% newff_7 | [40,40] | 69,05% | 94,94%
newff 8 | [45,45] | 97,56% | 94,70% newff 8 | [45,45] | 88,10% | 94,93%
newff 9 | [50,50] | 97,56% | 94,96% newff_ 9 | [50,50] | 95,24% | 94,88%
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Kepdraro 6

Yopunepdopota

6.1 Xovunepdopato

6.1 Zopnepdopata

Ye avtd 10 kePOAao Oa avoeepfd oTo cCLUTEPACUATO TNG HEAETNG OV, OTN GNuacio
KOOIV YOpaKTNPIOTIKOV, Oa GYOAMACH TO OMOTEAEGUOTO KOU KOTQ 7OCOV  MTOv
avapevopeva 1 oyt kKot Bo cuyKpived To OTOTEAECUOTO HOV UE OTOTEAEGUATO OAA®V
EPYACIOV TOV £Y® PEAETNOEL, TAV® GTO 1610 BENQL.

210 oVVOAO, mopovciaca amoteAécpato Yo 650 poviéha. Amd OAa avtd ta mepdpato
VINPYOV LOVTELQ TTOV EQPEPAY IKOVOTIONTIKE OTOTEAEGHLOTA e EMBVUNTA TOGOCTA EMTVYIOG,
OAAG Kol TOAAQ TOL OTOTLYYOVOV VO OOGOLV UL KOAT KOTNYOPLOTOINGoM. Zav TPATO
CUUTEPACLLO, LTOP® VoL T® OTL TOL TAEIGTO VELPOVIKA LOVTELD Y0V TOGOGTE 1KOVOTOINTIKAL,
yeyovog mov Kaver tn ypnon Teyvntov Nevpovikdv AKTO®V TOLAAYIGTO ooV TPOLUN
SWyveOon Y. YPOUOCOUIKESG OVOUOMES KaTd TV €yKLHOoLVN, dvvoth. Ymapyel QLGIKE
nepllplo Pertioone Tov amotelecpatov Yo akopo mo axpiPelg amavinoelg. Kdamola
OMOTEAECUATO TTOV €10, EMOANOELGAV KOO GUUTEPACUOTO TPONYOVUEVOV HEAETMV TTOL
acyolOnkav pe 1o BEpa, v Kamolo AAA OV NTOV AVAUEVOLEVA.

Yto povTéAa pe 2 Kpued emimedo mopatnpnOnKoy KoAHTEPO OTOTEAEGLATA GYETIKA LE TO
povtédla evag kKpueov emmedov. [To ovykekpuéva elyape Tocootd emtuyiog Yop® 6to 94%
pe 98% xatd v exkmaidgvon kot yopw oto 90% pe 94% wotd v emoainfevon. X
ocuvéyela, mopatnponke Ot € TEPAUATO LE HOVIEAN 2 KPLOOV EMTESMV Eeydpioay To.
povtéda mov giyav 10 vevpdveg ota V0 KPLPAQ EMMESQ, £XOVTOG TOGOGTA EMTVYIOG KOTA TNV
exmaidgvon YOopw oto 94% pe 100% yio LGIOAOYIKE TEPICTATIKE KO TEPLGTATIKA TPICMUING

21 kou otV enainfevon yopw oto 94% pe 97% Yo Tic 2 katnyopiec. Avtd ta anoteAécpaTa
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elval moAv evBoppuVTIKA Kot propovv va Anedodv cofapd voyn amd Tovg yTpovs, ov
YPNOLOTOMB0HV G TPOYLOTIKG TPOPANOTA.

21 ovvéyelo dMpovpyndnKay HOVTEAN LE GUVIVOGHOVS YOPOKTNPIOTIKOV ELGO0V Y0 VO,
HeEAETNOOVV TOL ATOTEAECUOTO TTOV WUTOPOVV Vo, OMGOLV KOTOl0l GLVOLOGHOL Ol 0Toiol
OyVOOUV KATO10 YOPOKTNPIOTIKA. XT0 LOVTEAN OTTOV TO GUGTNHA ayVOOUsE 1 YopaKTnpIoTIKO
QavnKe OTL YOpPIiG TNV TPLYAD)IVA POT], TO OTOTEAECUATO NTAV YNAOTEPA amd T LIOAOUTA
LOVTEAQ, TPAYLLO TOV ONUOLVEL OTL 1) TPLYADY VO pon} EMNPEALEL TO GVGTNUO APVITIKA Kot OgV
&xel kaboplotikn onuacia.

210 LOVTELQ TTOV XPNOLOTO0VcaY 1 XapaKTNPIoTIKO £16000V, EEYMPIGAV TO OTOTEAECULOTOL
OTO. OTOoioL YPNOIUOTOMONKE HOVO 1 CUYEVIKN OLQAVED HE OYETIKA KOAGQ TOCOGTA
TPOPAEYNC. AVTO TO YEYOVOG KAVEL TNV OWYEVIKT dlapdvelo KaBoploTikng onpaciog yio tnv
TpoOPAeYM ypopocokng avopoiioc. dvnke emiong 0Tt kaBoploTikng onuaciog stvar kot m
pon QAePmdoovg mOpov, M omoic OTOV YPNCLOTOMONKE HOVN NG OOV YOPOKINPIOTIKO
€16000v €pepe emiong koAl oamoteAéopata TPOPAEYNS. AVTO TOL 2 YOPOKINPIOTIKA
emPepfaincav v KaboploTiK onuacio Tov €xovv, OGOV glyav YNAL AmTOTEAECUATO KoL
otav ypnoporomonkay ¢ GLVILAGHOG YAPOKTNPIOTIKAOV £160d0V. [TapatnprOnkay axopo
VYNAOTEPO AMOTEAEGHLOTA OTOV TPOGOUOLMONKE HLOVTELO OV TePleiye cav £(6000 avTd TO 2
YOPOKTNPLIOTIKE GE GUVOLOGUO WE TNV YOPLOKT YOVIOOOTPOTivN), deiyvovtag €101, EKTOG 0o
TNV ONUAVTIKOTNTO TNG OLYEVIKNG Sla@dvelag kol TG pong AEB®OOVG TOpoL, TN UEYAAN
onpacio g xoplakng yoviadotpornivng. Ta mepdpata avtd emPefaidvovv emiong kdmol
amo to cvunepdopata g epyoasiog [14] ta omoio EAeyav OTL 1 owYEVIKY| dlopdveln gitvat o
O CNUOVTIKOGC TApAyovTag TPOPAEYTS, EVO TO KEPAAOLPOIO KOG O AYOTEPO GNUAVTIKOG,
€QOCOV OTO JIKGL POV TEPduaTo OTOV YPNoIomTomOnke HOvVo Tov 6TV €16000 dev £pepe
KOVOTIOMTIKGL OTOTEAEGILATO, EVD GTO TEWPAUOTA TOV ayvondnKe dev ennpéace laitepa To
OTOTEAEGLLOTOL.

Avt N gpyocio [8] coumépave 6TL N NAKiQ TNG UNTEPAG GE GLVOLOGUO HE TNV OWYEVIKY|
dwpdvelo Kor ™ pon eAePdOOVE TOpov giye KAOOPIOTIKG OMOTEAECUOTA GE O TPATNG
eaong e&étaon pe okomd TNV oot TPOPAeyrn tuxdv Tpcopiog 21 oto EuPpuvo. ta
nepdpata pov, emPefoardvetar N TPOTOCT VTN €XOVTOG TOCOGTA emTvyiag YOpw oto 85%
pe 95% oty @don ekraidgvong kot 80% pe 95% oty edon emainbevong, yPNOLULOTOLDOVTOG
avTOV TOV GLVOVACUO dedopévav. TEhog, avtr 1 epyacia [ 18] Tapovoidlel amoteAéopota pe
1060010 emtvyiog 87% oOtav ypnoomombel cLVOVAGUOS TG AVYEVIKNG SLOPAVELNG, TNG
YOPLOKNG YOVIAO0TPOTiVNG Kot TG TPMTEivG A omnv €icodo. Kot €dd ta mepdpato pov

enoANBebOVY TNV EMTLYIO TOL GLVOVAGHLOV AVTOV PEPVOVTAG EICOV YNAG OTOTEAEGLOTAL.
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Aloonueiot moapatipnon eivar 6Tt 0 GLVOLOCUOS TNG OVYEVIKNG OPAVEWNS HE TNV
TpOTEIVN A, TV pon} PAEPDIOVE TOPOV, TOV KAPIOKO GOLYUO Kot TNV VIapén 1 Oyl pLviKov
00ToV &iye mMOAV yMAQ mocootd mpdPAeyng mov Eemepvovv to 93% o€ ekmaidevon Kot
emaAnOevon. Avtd TO amoTEAECHO oG OElyveEL OTL O GLVOLOGUOC TV MO TAVE
YOPOKTNPIOTIKOV VoL 0PKETOG Y10 VO TAPOVUE Lo TPATY W0Ea Yo TV LYEia Tov eufpvov.

Ta endpeva mepdpoto mov EKavo ypnoyonoinoay tm Paon dedopévov pe tywég MoM. Ta
KOADTEPO OmOTEAEGHOTA TopatpNOnKay oto poviélo pe 5 ko 10 vevpdveg 610 KpLEO
eninedo e mocootd emrvyiag 92% pe 94% yia ta puolohoykd meprotatikd kot 93% pe 97%
v v Tproopia 21. Ta amoteléopoto 6TV EACT EKTOIOEVONG eV dAPEPOLY TOAD Ao TOL
OTOTEAECUOTO TTOV €Yo 6T 10100 HOVTEAD OOV YPNGIUOTOINGOA. GTNV €000 TO KAUVOVIKE
dedopéva. Xty eaon erainbevong, OpmS, mapatnpnonKay BeATiopéva amoTeAEGHT LE TIG
Tipnég MoM, yeyovdg mov dev MTav OVOUEVOLEVO, €POGOV GE TPONYOVUEVES EEETACELS
ypnowonowwvtag T Tinés MOM  amoodsiytnke Ot1 €povv  yepdTEPO  amoteEAéouatal

TPOPAEYE®V.

Hepidnyn LopnepaocpdTov

H avyevikn dapdvelo pali pe mv pon eAEP®OOVE TOPOL GOV YOPAKTNPIOTIKE €16600V
EPEPOV TAL TTLO KATM TOGOOTA EMTVYI0G G€ EKTOIOELON KOl ETAANOEVGT, T OmOola Eivat TOAY
IKOVOTOMTIKG oV OKEPTOOUE OTL XPNOUOTOOVUE HOVO 2 YOpOKTINPOTIKE €16000v. H

KaBoPIoTIKN oNUaGio oL £X0VV AVTA To dVO YOPAKTNPIGTIKA ival ELEAVIG:

Avyevikn ow@dvera + Poij erefardovg mépov T21 Normal
Training Results 85,37% | 94,83%
Validation Results 92,86% | 94,83%

210V EMOUEVO TIVOKO QOiveTal OTL 1) YOPLOKT| YOVIaOOTpOTivy elvan emiong peydang onuaciog,
epocov Otav ypnolpwonomdnke pali pe ta Tponyovpeva 2 YopaKINPIGTIKA, TO diKTVO £PEPE

OKOUT KOAVTEPO ATOTEAEGLOTOL

Avyevikn dro@aveia + Po repddovg mépov + Xoprakin yoviadotporivyy | T21 | Normal

Training Results 91,46% | 95,00%

Validation Results 90,48% | 94,93%

55




21 ocvvéyeln Topovcsldloviol G HOPEN TVAKO TO OTOTEAEGLOTO OO TO. TEPELLATO Y1 TN
ONUOGIO TOV YOPUKTNPIOTIKGOV Kol YIVETAL (o CUYKPIOT HE TO OMOTEAECUATO TOV EYE TO
VELPOVIKO SIKTVO GTO 0Toi0 dMoape cav 16000 O Ta 9 yopaKTNPIOTIKA OV eEgTAlOVTOL.
To dikTvo oL KPAT® GOV oNueio AVOPOPAS Yo TIC GLYKPIGELS Eival oVTO OV gixe akPPdS
™V 1010 APYITEKTOVIKY] KOl TOPOUETPOVS TOV YPNGILOTOINGH GTO TEPAUOTO GUVOVOCUMDY
YOPOKTNPIOTIKOV €16000V, Kol 1 cVykplomn yiveton pe PAon ta TOGOGTE EMTUYING KOTA TN
eaon emoinbevong. To ev Adyw diktvo &iye mocootd emtvyiog 83,33% vy mpdPreyn
Tpoopiog 21 kot 94,67% o TPOPAEYN PLGLOAOYIKMV TEPIGTATIKMV. XTNV TEAELTAIO GTIHAN
TOV TWVOKOV o0TOV @oiveTon 1 Tocootiaio avénon N pelwon emrvyiag, 6tav elyope cov

€10000 TOV GLVOLAUGLO YAPUKTNPLOTIKOV TOV QOIVETAL OPLOTEPOTEPOL.

Ilivaxkag eme€nynong yopoKTNPLOTIKOV

CRL Kedbaloupaio pnkog
NT Avuxevikn dladadvela
PAPP-A MNpwteivn A
b-hCG Xoplakn yovadlotporivn
H. Rate Kap&Lakog 2puypog
NB Pwiko ooto
TF TpyAwywa pon
DV PI Por pAepwdoug mopou
MA HAkla pntépag

CRL | NT | PAPP-A | b-hCG | H.Rate | NB | TF | DV PI | MA | Validation Results | Result Comparisons
T21 Normal
v v v v | | | o7 | 92,86% | 94,98% 4 10%
v | v v v | | o | &/ | 9524% | 94,59% 4 12%
7 w4 7 v w4 7 w4 v | 97,62% | 94,73% 1r\ 14%
ol ol v | ~/ ~ | 97,62% | 94,45% 4 14%
v v v v v 97,62% | 94,77% 4 14%
ol ol ol ~ 95,24% | 94,56% 4 12%
v v/ v 90,48% | 94,93% 4 7%

Ytov Mo Thve Tivako TepovstdlovTol Ol GLVIVAGHOL YOPAKTNPICTIKAOV 01 0Ttoiot Eeympioay
Y0 TO VYNAG TOGOOTA EMLTLYIOG TOL £pepav. Mmopel Kaveig va TpocEEeEL molol Guvdvacuol

UTOPOVV VO EMTLYOVY GE dAYVAGELS TIC Tprompiag 21.
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H yopnAn onuacio tov Kepaiovpaiov prxovg, g Tprylodyivag pong ko g [pwteivng A,
av ayvonBobvv Eexywplotd, umopel va coumepadei, EQOGOV GTO TEWPALOTO TOV £YIVOV OVTEC OL
JOKIEG elyope KaAvTepa amoteAéspota. Mmopel eniong va BewpnBel 6Tt kdOe Eva amd avtd
10 3 YOPOKINPIOTIKE TPOKAAEL o «cVyyvon» 610 diktvo. H mapdinyn tov Kepaiovpaiov
UNKOVG avénce to. T0cootd emtvyiog g mpdPreyng g Tpomuiog 21 oy emoinbevon
katd 10%, n mopdinyn g lpwteivng A avénoe ta mocootd katd 12% woat 1 wapdAnym g
Tpryhoyvag porg katd 14%.

H emopevn onuavtikn mapatipnon ivol 6t 0 GuVOLAGHOG TNG AVYEVIKNG OL0PAVELOG, LE TNV
[Mpwteivn A, ™ Pon eAefmddovg mopov, tov Kapdiakd couyud tov gufpvov kot 1o Pvikod
00TO OTNV €10000 £PEPE EVILMIMGIOKA OMOTEAEGUOTA, 1010{TEPO OTNV (Ao emaAnBevong,
YEYOVOS OV KAVEL TOV GLVOLOCUO AVTO KABOPIGTIKO GE TPAOLEG OloyvmdGELS Yo Tplompia

21.

[lepetaipo emPefainon tov cvunepdopatog mov GyoAiaca mpy, OTL dSNAAOY 1 AVYEVIKN
dwpaveler ko M Pon  @Aefmddoovc moOpov eivor tepdotiog onuociog, €pyeTol  ov
TOPUTNPNGOVUE GTOV TvaKe, OTL G€ OAO TO LOVTEAQ TTOV Elyape avénom g emTuyiog, avTd

T0 2 YOPAKTNPICTIKA TAV LEPOG TNG E1GOO0V.

CRL | NT | PAPP-A | b-hCG | H.Rate | NB | TF | DVPI | MA | Validation Results | Result Comparisons
T21 Normal

v v v v v | 47,62% | 94,87% \ 4 -36%

v v v v | 38,10% | 94,83% L 4 -45%

v v v | 23,81% | 94,83% L 4 -60%

v v v 19,05% | 94,97% A -64%

v v v 23,81% | 94,69% A -60%

v v | 28,57% | 94,69% A 4 -55%

2 v 23,81% | 94,26% 4 -60%

P v 19,05% | 94,68% \ 4 -64%

2 v | 23,81% | 94,77% L 4 -60%

Ye autOvV TOV Tivaka Topovctdloviol To HOVIEAN OV €YoV apVNTIKG OTOTEAECUOTO KoL
peiowoov katakdpvea v emttvyio mpoPréyemv. daivovron Eekdbapa mol01 GLVOLAGHOT
YOPOKTNPIOTIKOV OEV WITOPOVV GE KO TEPITT®ON Vo OGOLY [0l KOAN OTAVTNGT GTO
npoPAnua. A&oonueiowto Tavtwe, lvatl To YEYOvOg OTL 1 OMKY| TAPUANYT TOL GLVOLOGHLOV
™™g Avyevikng dapdvelag g Tpryddyvag pong kot e Pong eAefddovg mdopov gaivetal va
elvai 1 kuploTtepn autiol TNG AmOTLYING CVTAOV TOV LOVIEAWV.
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Yto 2 televtoio mepaupoato pe TG TWEC MoM, moapovcidotnkav Katd T @AcTm NG
emaAn0evong Kalvtepo amotedéopoto og oyxéon ue to. Raw data xotd éva mocootd Tng
TaEEMG TOV 5%, YEYOVOS IOV dev Mtav avapevopevo. Katd m @don ekmaidevong oe gdvnke
Wwaitepn doPopaE GTOL TOGOOTA EMTVYING HETOED TV dV0 Pacewv dedopévav. Daivetor n
OVYKPIOT GTOV T KAT® Tivaka, AapBdvovtag veoyn éva HEGO OPO TV TOGOCTAOV EMLTVUYING

OA®V TOV OMOTEAEGULATOV Yo KAOE Eva amd o 2 TEPA T,

Neipapa MoM
Training Results Validation Results
Average Results T21 Normal T21 Normal
Neipapa 1 98,03% | 94,62% 74,73% 94,63%
Neipapa 2 97,02% | 94,80% 82,54% 94,62%
Neipapa Raw Data
Training Results Validation Results
Average Results T21 Normal T21 Normal
Neipapa 1 99,06% | 94,73% 69,41% 94,74%
Neipapa 2 98,10% | 94,82% 76,46% 94,82%
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Kepararo 7

Oépora Mehlovtikng Merétng

7.1 Oépoto pEALOVTIKNG HEAETNG

7.1 Oépata peALovTiKNG pEAETNG

Yav pehdovtikn gpyacio mive oto Bépa mov acyoAndnka, onuaviikn PeAtioon pmopel va
vivel otov oAyOoplOpo oL QTIAYXTNKE YL Vo SNUOLPYEL JLAPOPO LOVTEAD VELPOVIKADV
OIKTOOV LE OPOPETIKES OPYLTEKTOVIKES KAOE popd. O alydpBuog, pumopel va eEghytel €161
®ote va vrootnpilel Kot dAAovg aAdydpiBuovg pnyovikng pdbnong, 6mwg Support Vector
Machines ko1 K-nearest Neighbor.

Emiong, ta poviéha mov @ridytmrov o€ auty TV HeAéTn elvol pev moAld oe aplBud, aArd
UTopohV GLUTANPOUATIKG Vo, VAoTOmMO0bV TeVIKEG opadomoinong dedopévov dmmg Self-

organizing Maps kot K-means yia apyikonoinon tov pdoewv eknaidevong Kot enaAndsvong.

Xmv epyocio o, dev pedemnOnkav ot vrorowreg tpiompieg onwg T13, T18, Triploidy kot
Turner. 'Eva 8épa pehhovtikng epyaciag Oo pmopodoe vo fTav Kot 1 HeAETN Ko VTOAOT®V

YPOLOGOUIKADV OVOLOAIDV.
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Hopaptnna A

Main Code:

clear;clc

%% SELECT PROJECT FOLDER AND MAKE DIRECTORIES

input ('Please select the folder of the project (Press enter): ')
cd(uigetdir)

clc

mkdir ('Models'")

%% GET DATABASE

[id,data,data2, targets,classes _numbers]=Get database;

%% INPUT PARAMETERS

in pars=input parameters;

%% CROSS VALIDATION

Xval=crossvalidation (data2, targets, id);

%% FEATURE TEST

[All results f tst lcmb,All results f tst,reply feature tst]=feature test(X
val,in pars,classes numbers) ;

clearvars -except id data data2Z targets classes numbers in pars Xval
All results f tst lcmb All results f tst reply feature tst

%% NORMAL RUN

All results=normal run(Xval,in pars,classes numbers,reply feature tst);
clearvars -except id data data2Z targets classes numbers in pars Xval
All results Xval All results f tst lcmb All results f tst

Create Neural Network:

function

[T _results,T out,V results,V out]=create NN no lr mom(T,T targ,T class popu
lation,V,V targ,V_class population,Neurons,Transfer fn,Epochs,show gui,clas
ses numbers)

In layer TFns=Transfer fn{l};

Layers TFns=Transfer fn{2};

T results{l,1}="Network';

T results{2,1}="'Feed forward Back propagation';
T results{4,1}="Model ID';

T results{4,2}="Epochs';

T results{4,3}="Input Transfer fn';

for i lrs tf=l:length(Layers TFns)

T results{4,3+1i lrs tf}={['Layer ' int2str(i lrs tf) 'T.Fn']};
end
T results{4,4+i lrs tf}='Neurons';
T results{4,5+i lrs tf}='Threshold';
for icl=1l:length(classes numbers)

T results{4,5+i lrs tf+icl}=cellstr(['class' int2str(icl) ]);
end

V_results{l,1}="Network';

V_results{2,1}='Feed forward Back propagation';

V_results{4,1}="Model ID';

V_results{4,2}="Epochs';

V_results{4,3}="Input Transfer fn';

for i lrs tf=l:length(Layers TFns)
V_results{4,3+i lrs tf}={['Layer ' int2str(i lrs tf) 'T.Fn']};

end
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V_results{4,4+i lrs tf}='Neurons';

V_results{4,5+i lrs tf}='Threshold';

for icl=l:length(classes numbers)
V_results{4,5+i 1lrs tf+icl}=cellstr(['class' int2str(icl) 1);

end

iter=0;

% Neurons in hidden layer loops.
for ineurons=1l:length (Neurons{l})

o)

% Input layer's transfer function loop
for iIn trans fn=1l:length(In layer TFns)
% Layers transfer functions loop
for ilayers fns=1:length(Transfer fn{2})

% Epochs loop
for iepochs=1l:length (Epochs)

clc
iter=iter+1;
disp(['Current iteration: ' int2str(iter)])

$%%% CREATE NEURAL NETWORK
for ilayers=1l:length(Layers TFns)

neurons2net (ilayers)=Neurons{ilayers} (ineurons) ;
end
net = newff(T,T targ,neuronsZnet);
net.layers{l}.transferFcn =
In layer TFns{iIn trans_ fn};
for ilayers2=1:length(Layers TFns)
net.layers{ilayers2+1l}.transferFcn =
Layers TFns{ilayers2};
end
net.trainParam.epochs=Epochs (iepochs) ;
net.trainParam.goal=1e-100;
net.divideFcn="";
net.trainParam.showWindow=show gui;
rand('seed',2);
net=init (net);
net=train(net,T,T targ);
model id=['newff ' int2str(iter)];
save (model id, "net')

$ VALIDATION PROCESS

T out{l,1}="Training outputs';
T out{2,iter}=model id;

T out{3,iter}=sim(net,T)"';

V_out{l,1l}='Validation outputs';
V_out{2,iter}=model id;
V_out{3,iter}=sim(net,V)"';

[T resultsl{l,iter},T thr]=get results(T out{3,iter},T targ,T class populat
ion,classes_numbers) ;

[V_resultsl{l,iter},V_thr]=get results(V_out{3,iter},V _targ,V_class populat
ion,classes numbers) ;

o\

% CREATE TABLES

oe

TRAINING
1. Model ID

oe

H

_results{iter+4,1l}=model id;
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% 2. Epochs
T results{iter+4,2}=num2str (Epochs (iepochs));

5. Input layer transfer function

oe

T results{iter+4,3}=In layer TFns{ilIn trans_fn};
% 6+n. Hidden layer (s) transfer function (s)
for i 1lrs tf=l:length(Layers TFns)

T results{iter+4,3+i lrs tfl}=Layers TFns{ilayers2};
end
% 6+tn+l. Neurons
T results{iter+4,4+i lrs tf}=neurons2net;
% Print threshold
T results{iter+4,5+i 1lrs tf}=T thr;
% Print results for each class
for i=l:length(classes numbers)

T results{iter+4,5+i lrs tf+i}=T resultsl{l,iter} (i);
end

% VALIDATION

1. Model ID

results{iter+4,1l}=model id;

2. Epochs
results{iter+4, 2}=num2str (Epochs (iepochs)) ;
5. Input layer transfer function

< oo

< o°

o

V results{iter+4,3}=In layer TFns{iIn trans fn};
% 6+n. Hidden layer(s) transfer function(s)
for i 1lrs tf=l:length(Layers TFns)

V_results{iter+4,3+i lrs tf}=Layers TFns{ilayers2};
end
% 6+tn+l. Neurons
V_results{iter+4,4+i lrs tf}=neuronsZnet;
$ Print threshold
V_results{iter+4,5+i lrs tf}=V thr;
% Print results for each class

for i=l:length(classes numbers)

V_results{iter+4,5+i lrs tf+i}=V resultsl{l,iter} (i);
end
end
end
end

end
end



Create Neural Network with Feature Test:

function

[T _results,T out,V results,V out]=create NN no lr mom ftst(T,T targ,T class
_population,V,V targ,V class population,Neurons,Transfer fn,Epochs,show gui
;Cclasses numbers, combos)

In layer TFns=Transfer fn{l};

Layers TFns=Transfer fn{2};

T results{l,1}="Network';

T results{2,1}="Feed forward Back propagation';
T results{4,1}="Model ID';

T results{4,2}="Features left out';

T results{4,3}="Epochs';

T results{4,4}="Input Transfer fn';

for i 1lrs tf=1l:length(Layers TFns)

T results{4,4+1i lrs tf}={['Layer ' int2str(i lrs tf) 'T.Fn']l};
end
T results{4,5+i1i lrs tf}='Neurons';
T results{4,6+i lrs tf}='Threshold';
for icl=1l:length(classes numbers)

T results{4,6+i lrs tf+icl}=cellstr(['class' int2str(icl) ]);
end

V_results{l,1l}="Network';

V_results{2,1l}="'Feed forward Back propagation';

V_results{4,1}="Model ID';

V_results{4,2}="Features left out';

V_results{4,3}="Epochs';

V_results{4,4}="Input Transfer fn';

for i 1lrs tf=l:length(Layers TFns)
V_results{4,4+i 1lrs tf}={['Layer ' int2str(i lrs tf) 'T.Fn']l};

end

V_results{4,5+i lrs tf}="'Neurons';

V_results{4,6+i lrs tf}="'Threshold';

for icl=l:length(classes numbers)
V_results{4,6+i 1lrs tf+icl}=cellstr(['class' int2str(icl) ]);

end

iter=0;
% Neurons in hidden layer loops.
for ineurons=1:length (Neurons{l})
% Input layer's transfer function loop
for iIn_trans_fnzl:length(ln_layer_TFns)
% Layers transfer functions loop
for ilayers fns=1:length(Transfer fn{2})

% Epochs loop
for iepochs=1l:1length (Epochs)

%%%% CREATE NEURAL NETWORK
for ilayers=1l:length(Layers TFns)

neurons2net (ilayers)=Neurons{ilayers} (ineurons) ;
end

for icomps2=1:1length (combos(:,1))
clc
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iter=iter+1;
disp(['Current iteration: ' int2str(iter)])
T2=T;
vV2=V;
% Create feature test

T2=T2 (setdiff (l:size(T2,1),combos (icomps2,:)),:);

V2=V2 (setdiff(l:size(V2,1),combos (icomps2,:)),:);
net = newff(T2,T targ,neuronsZnet);
net.layers{l}.transferFcn =

In layer TFns{iIn trans_ fn};
for ilayers2=1:length(Layers TFns)

net.layers{ilayers2+1l}.transferFcn =

Layers TFns{ilayers2};
end
net.trainParam.epochs=Epochs (iepochs) ;
net.trainParam.goal=1e-100;
net.divideFcn="";
net.trainParam.showWindow=show gui;
rand('seed', 2);

net = init (net);
net = train(net,T2,T targ);
model id=["'newff ' int2str(iter)];

save (model id, 'net')
$ VALIDATION PROCESS

T out{l,1l}="Training outputs';
T out{2,iter}=model id;
T out{3,iter}=sim(net,T2)";

V _out{l,1l}='Validation outputs';
V_out{2,iter}=model id;
V_out{3,iter}=sim(net,Vv2)"';

[T resultsl{l,iter},T thr]=get results(T out{3,iter},T targ,T class populat
ion,classes_numbers) ;

[V_resultsl{l,iter},V _thr]=get results(V_out{3,iter},V targ,V_class populat
ion,classes_numbers) ;

o\

% CREATE TABLES

$ TRAINING
1. Model ID

oe

T results{iter+4,1l}=model id;
% 2. Features to remove
T results{iter+4,2}=combos (icomps2, :);

% 2. Epochs

T results{iter+4,3}=num2str (Epochs (iepochs));
% 5. Input layer transfer function

T results{iter+4,4}=In layer TFns{iIn trans_ fn};
% 6+n. Hidden layer(s) transfer function(s)
for 1 1lrs tf=1l:length(Layers TFns)

T results{iter+4,4+i lrs tf}=Layers TFns{ilayers2};
end
% 6+n+l. Neurons
T results{iter+4,5+i lrs tf}=neurons2net;
% Print threshold
T results{iter+4,6+i lrs tf}=T thr;

% Print results for each class
for i=l:length(classes numbers)
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T results{iter+4,6+i lrs tf+i}=T resultsl{l,iter} (1);
end

% VALIDATION

% 1. Model ID
V_results{iter+4,1l}=model id;

% 2. Features to remove

V results{iter+4,2}=combos (icomps2, :);

o\

2. Epochs
V_results{iter+4, 3}=numZstr (Epochs (iepochs)) ;

V_results{iter+4,4}=In layer TFns{iIn trans fn};
% 6+n. Hidden layer (s) transfer function(s)
for i 1lrs tf=1l:length(Layers TFns)

V_results{iter+4,4+i lrs tf}=Layers TFns{ilayers2};
end
% 6+tn+l. Neurons
V_results{iter+4,5+i lrs tf}=neuronsZnet;
% Print threshold
V_results{iter+4,6+i lrs tf}=V thr;
% Print results for each class
for i=l:length(classes numbers)

V_results{iter+4,6+i lrs tf+i}=V resultsl{l,iter} (i);

end
end

end
end

end

end
end
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Cross Validation:

function Xval=crossvalidation (data, targets,id)
replyl=input ('Do you want to create cross validation sets? (y/n): ','s');
clc
if replyl=='y'
reply2=input ('How many folds do you want to create?: ');
initial folds=double (reply2);

clc
reply folds mdls=input('Create models for the following folds: (number
or "All"): ','s'");
if strcmp(reply folds mdls, "ALl")
cross _validation=1l:double (reply?2) ;
else
cross_validation=str2num(reply folds mdls);
end

cd Models

for ifold folders=1l:length(cross_validation)
folder fold=['Fold' int2str(cross validation(ifold folders))];
mkdir (folder fold)

end

cd

uniquel=unique (targets) ;
number of classes=length (uniquel);
class_bin=zeros (number of classes,length(targets));

% Create binary output for each class. Will be later used for
separating

% the several classes.
for iclass=1l:length (targets)

class bin(:,iclass)=targets (iclass)==uniquel;
end

% Separate n classes into a string vector. Each cell containes the data

% of the n'th class.

class=cell (1,number of classes);

for iclass _vec=l:number of classes
class{iclass_vec}=data(:,find(class_bin(iclass vec,:)));
class _ids{iclass_vec}=id(find(class_bin(iclass vec,:)));

end

% For each class, create a vector with "randperm" (see help).

choose sets T and V=cell(l,number of classes);

for ichoose sets=l:number of classes

choose _sets T and V{ichoose sets}=randperm(length(class{l,ichoose sets}));

for ifoldsXV=1l:length(cross validation)

h=circshift (choose sets T and V{ichoose sets}', floor (length (targets)/length
(cross _validation)));

choose _sets T and Vl{cross validation(ifoldsXV),ichoose sets}=h';
end

end



for

o)

°

[

% Prepare index vector for next validation

ifolds=1l:length(cross validation)
sets indices{cross validation (ifolds) }=choose sets T and V;

for i=l:number of classes
l=length(class{1l,i});

trainInd{i}=choose sets T and Vl{cross validation(ifolds),i} (1:floor (1* (100
-1/initial folds*100)/100));

valInd{i}=choose sets T and Vl{cross validation(ifolds),i} (floor (1*(100-
1/initial folds*100)/100)+1:1);

[train_id{i},val id{i}] =

divideind(class _ids{1l,i}',trainInd{i},valInd{i});

[trainP{i},valP{i}] =

divideind(class{l,i},trainInd{i},valInd{i});

training class populations(i)=length(trainP{i} (1,:));
evaluation class_populations (i)=length(valbP{i} (1,:));

targ tr(l:length(trainP{1,i}(1,:)))=uniquel(i);
training targetsl{i}=targ tr;
targ ev(l:length(valP{1,i}(1,:)))=uniquel(i);

evaluation targetsl{i}=targ ev;

clear targ tr;

clear targ ev;
end
% Training OUTS
training{cross_validation(ifolds) }=cell2mat (trainP);

training targets{cross validation(ifolds) }=cellZmat (training targetsl);

training ids{cross_validation(ifolds) }=cellZmat (train_id);
training indices=cell2mat (trainInd) ;

training indices=training indices';

indices{1l,1}="'Training indices';

indices{2,1l}=training indices;

% Evaluation OUTS

evaluation{cross validation(ifolds) }=cellZ2mat (valP);

evaluation targets{cross validation(ifolds) }=cellZmat (evaluation targetsl);

end

evaluation ids{cross validation(ifolds) }=cellZmat (val id);
evaluation indices=cellZmat (valInd) ;

evaluation indices=evaluation indices';

indices{1l,2}='Validation indices';

indices{2,2}=evaluation_ indices;

Xval indices{l,ifolds}=["'Fold ' int2str(cross validation(ifolds))];
Xval indices{2,ifolds}=indices;

Xval{l,1l}="Training data';
Xval{l,2}="Training targets';
Xval{l,3}="Training ids';
Xval{l,4}="'Validation data';
Xval{l,5}="'Validation targets';
Xval{l,6}="Validation ids';
Xval{l,7}="'Training class population';
Xval{l,8}='Validation class population';
Xval{l,9}="Xval indices';
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Xval{l,10}="Number of folds';
Xval{2,1l}=training;
Xval{2,2}=training targets;
Xval{2,3}=training ids;
Xval{2,4}=evaluation;
Xval{2,5}=evaluation_ targets;
Xval{2,6}=evaluation ids;
Xval{2,7}=training class populations;
Xval{2,8}=evaluation class populations;
Xval{2,9}=indices;
Xval{2,10}=cross_validation;

reply3=input ('Do you want to save the cross validation?

', 's'");clc

else

end

end

1
;S

if reply3=='y'
ulsave ('Xval')
end

reply4=input ('Please load a cross validation set (Press
');clc

uiopen
cd Models

for ifold folders=1:Xval{2,10}
folder fold=['Fold' int2str(ifold folders)];
mkdir (folder fold)

end

cd

(y/n)

enter) :



Feature Test:

function
[All results f tst lcmb,All results f tst,reply feature tst]=feature test (X
val,in pars,classes_numbers)
[T,T targ,rtl,V,V_targ,rt2,T class_population,V class population,rt3,cross_
validation]=get Xval full (Xval);
show gui=in pars{l};
Epochs=in pars{2};
Transfer fn=in pars{3};
Neurons=in pars{4};
reply feature tst=input('Do you want to perform a feature test? (y/n):
"y s
clc
if reply feature tst=='y'

reply feature n=input ('Please set the number of features to be tested
(left out - max n-1): '");

clc

if reply feature n>1

reply make all=input('Do you want to make models starting from one

feature? (y/n): ','s'");
else
reply make all=1l;
end
clc
if reply make all=='y'
cd Models
for ifolds=1l:length(cross validation)
go2current fold=['Fold' int2str(cross validation(ifolds))];

cd(go2current fold)

All results f tst{l,cross validation(ifolds) }=['Fold '
int2str(cross validation(ifolds))];

T results2{1l,1}=["Fold ' int2str(cross validation(ifolds))];

T out2{1l,1}=["Fold ' int2str(cross validation(ifolds))];

V_results2{1l,1}=['Fold ' int2str(cross _validation(ifolds))];

V_out2{1l,1}=['Fold ' int2str(cross_validation(ifolds))];

for icmbs=l:reply feature n

T results2{2,icmbs}=["'Test ' int2str(icmbs) ' feature(s)'];
T out2{2,1}=["Test ' int2str(icmbs) ' feature(s)'];

V_results2{2,icmbs}=["Test ' int2str(icmbs) ' feature(s)'];
V_out2{2,1}=["'Test ' int2str(icmbs) ' feature(s)'];

combos=combntns (1:length(T{cross validation(ifolds)} (:,1)),icmbs);
T2=T{cross validation(ifolds)};
V2=V{cross validation(ifolds)};

folder cmb=['Tst ' int2str(icmbs) ' feature'];

mkdir (folder cmb)
cd(folder cmb)

[T results2{3,icmbs},T out2{3,icmbs},V _results2{3,icmbs},V out2{3,icmbs}]=c
reate NN no lr mom ftst(T2,T targ{cross validation(ifolds)},T class populat
ion,V2,V targ{cross validation(ifolds)},V class population,Neurons, Transfer
_fn,Epochs, show_gui,classes numbers, combos) ;
cd
end
cd

n _comp results{l,1l}=['Fold ' int2str(ifolds)];
n _comp results{2,1}="'Training results';
n_comp results{2,2}="Training outs';
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n_comp results{2,3}="'Validation results';
n_comp results{2,4}="Validation outs';

n_comp results{3,1}=T results2;

n_comp results{3,2}=T out2;

n _comp results{3,3}=V_results2;

n_comp results{3,4}=V out2;

All results f tst{2,cross validation(ifolds)}=n comp results;
All results f tst lcmb=[];

end
replyS5=input ('Do you want to save the results? (y/n): ','s'");
clc
if replyb5=='y'
uisave ('All results £ tst')

end
else
cd Models
for ifolds=1l:length(cross_validation)
go2current fold=['Fold' int2str(cross validation(ifolds))];

cd(go2current fold)
All results f tst lcmb{l,cross validation(ifolds) }=["'Fold '
int2str(cross_validation(ifolds))];

T results2{1l,1}=["'Fold ' int2str(cross validation(ifolds))];

T results2{2,1}=["'Test ' int2str(reply feature n) '
feature(s) ']l;

T out2{1l,1}=["Fold ' int2str(cross validation(ifolds))];

T out2{2,1}=["Test ' int2str(reply feature n) ' feature(s)'];

V_results2{l,1}=["'Fold ' int2str(cross _validation(ifolds))];

V_results2{2,1}=["'Test ' int2str(reply feature n) '
feature(s) '];

V_out2{1l,1}=['Fold ' int2str(cross validation(ifolds))];

V_ out2{2,1}=["'Test ' int2str(reply feature n) ' feature(s)'];

combos=combntns (1:length(T{cross validation(ifolds)} (:,1)),reply feature n)
T2=T{cross validation(ifolds)};
V2=V{cross validation(ifolds)}

’

[T results2{3,1},T out2{3,1},V _results2{3,1},V _out2{3,1}]=create NN no 1lr m
om ftst(T2,T targ{cross validation(ifolds)},T class population,V2,V targ{cr
oss_validation(ifolds)},V _class population,Neurons, Transfer fn,Epochs, show
gui,classes numbers, combos) ;

n_comp results{l,1l}=['Fold '
int2str(cross validation(ifolds))];

n _comp results{2,1}="Training results';

n_comp results{2,2}="Training outs';

n_comp results{2,3}="'Validation results';

n_comp results{2,4}="'Validation outs';

n _comp results{3,1}=T results2;
n_comp results{3,2}=T out2;
n_comp results{3,3}=V_results2;
n_comp results{3,4}=V_out2;

All results f tst lcmb{2,cross validation(ifolds)}=n comp results;
All results f tst=[];
cd
end
cd



replyS5=input ('Do you want to save the results? (y/n): ','s');
clc
if replyS5=='y'
uisave ('All results f tst lcmb'")
end
end
else
All results f tst lcmb=[];
All results f tst=[];
end
end

Get Database:

function [id,data,dataZ, targets,classes numbers]=Get database
input (['Please load the database in .xls format.', ...

'"\n- First row must contain the titles of Ids, Targets, Feature names
and CV use (optional).',...

'\n- First column must contain the Ids.',...

'"\n- Second column must contain the Study.',...

'"\n- Third column must contain the Targets.', ...

'\n- Fourth - n columns must contain the features.', ...

'\n- n+l - n+z column must contain the CV use (Press enter): ']);
clc
[FileName, PathName] = uigetfile('*.xls', 'Select the Database');
clc

disp('Loading database')

[numbers, text]=x1lsread (FileName) ;

clc

reply n of features=input ('Please specify the total number of features:
');clce

features size=reply n of features;

if isempty (numbers(:,1))
id=text{:,1};
else
id=numbers(:,1);
end

data=numbers (:,4:3+features size);
data=data’';

targets=numbers(:,3);

classes numbers=unique (targets) ;

%% SELECT INPUT FEATURES

reply features=input('Please set the input features (ALl or [1,2,...,n] or
l:n): ","'s");clc
if strcmp(reply features, 'All")
reply features=1l:feature size;
end
data2=data(str2num(reply features),:);

end
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Get Cross Validation Full:

function

[T,T targ,T ids,V,V_targ,V ids,T class population,V class population,sets i
ndices,cross_validation]=get Xval full (Xval)
T=Xval{2,1};
T targ=Xval{2,2};
T ids=Xval{2,3};
V=Xval{2,4};
V_targ=Xval{2,5};
V_ids=Xval{2,6};
T class population=Xval{2,7};
V_class_population=Xval{2,8};
sets indices=Xval{2,9};
cross_validation=Xval{2,10};
end

Input Parameters:

function in pars=input parameters

r show gui=input ('Do you want to show the NN interface? (y/n): ','s');clc
if r show gui=='y'
show _gui=1;
else
show _gui=0;
end
r epochs=input ('Please set the number of epochs: ');clc

Epochs=r epochs;

stopl=1;
countl=0;
counting={'1lst', '2nd', '3xrd', 'th'};
while stopl

countl=countl+1l;

if countl<=3

r in lr=input(['Please set the ' counting{countl} ' input function
to be tested (ex: tansig): '],'s');clc
else
r in lr=input (['Please set the ' int2str(countl) counting{4} '
input function to be tested (ex: tansig): '],'s');clc

end

In layer TFns{countl}=r in 1r;

r stop=input('Do you want to test another input function? (y/n):
,'s');clc

if r stop=='n'

stopl=0;

end

end

r n hidd lr=input('Please specify the number of hidden layers: '");clc

for ihidd lrs=1:r n hidd 1r
if ihidd lrs<=3

Layers TFns{ihidd lrs}=input (['Please set the function of the '
counting{ihidd lrs} ' hidden layer (ex: purelin): '],'s");clc
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Neurons{ihidd lrs}=input(['Please set the number of neurons in
the ' counting{ihidd lrs} ' hidden layer (ex: 20 or 5:5:15 or 5,20,50):
']):clc

else

Layers TFns{ihidd lrs}=input(['Please set the function of the '
int2str(ihidd lrs) counting{4} ' hidden layer (ex: purelin): '],'s');clc

Neurons (ihidd lrs)=input(['Please set the number of neurons in
the' int2str(ihidd 1lrs) counting{4} ' hidden layer (ex: 20 or 5:5:15 or
5,20,50): ']);clc

end
end
Transfer fn{l}=In layer TFns;
Transfer fn{2}=Layers TFns;

in pars{l}=show gui;

in pars{2}=Epochs;

in pars{3}=Transfer fn;
in pars{4}=Neurons;

end

Normal Run:

function
all results=normal run(Xval,in pars,classes_numbers,reply feature tst)

if reply feature tst=='n'

[T,T targ,yrl,V,V_targ,yr2,T class population,V class population,yr3,cross_
validation]=get Xval full (Xval);

show gui=in pars{l};

Epochs=in pars{2};

Transfer fn=in pars{3};

Neurons=in pars{4};

cd Models
for ifolds=1l:length(cross_validation)
T results2{l,cross_validation(ifolds) }=["'fold '

int2str(cross validation(ifolds))];
T out2{l,cross _validation(ifolds)}=["fold '

int2str(cross_validation(ifolds))];
V_results2{1l,cross validation(ifolds) }=['fold '
int2str(cross_validation(ifolds))];

V_out2{l,cross validation (ifolds)}=["fold '

int2str(cross validation(ifolds))];
go2current fold=['Fold' int2str(cross validation(ifolds))];
cd(go2current fold)

[T results2{2,cross validation(ifolds)},T out2{2,cross validation(ifolds)},
V_results2{2,cross validation(ifolds)},V out2{2,cross validation(ifolds)}]=
create NN no lr mom(T{cross validation(ifolds)},T targ{cross validation(ifo
lds) }, T class population,V{cross validation(ifolds)},V targ{cross validatio
n(ifolds)},V _class population,Neurons,Transfer fn,Epochs,show gui,classes n
umbers) ;
cd
end
cd
all results{l,1}='Training results';
all results{l,2}="Training outputs';
all results{l,3}="Validation results';
all results{l,4}='Validation outputs';
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all results{2,1}=T results2;
all results{2,2}=T out2;
all results{2,3}=V _results2;
all results{2,4}=V _out2;

replyS5=input ('Do you want to save the results? (y/n): ','s');clc
if replyb5=='y'
uisave('all results')
end
else
all results=[];
end

end
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