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Evyopiotieg

Me v 0LOKANP®GN TNG LETATTVYIOKNG HOL SLoTpIP1g, EVXOPIET® TOV KabnyNnT) ATOsTOAOL
ANpNTP10 TOV HOL £dMGE TNV dVVATOTNTO VL AGYOANO® pe Tov Topéa TS A&oAdynong
Aovelonmtov.

TéNog BEA® Vo ELYOPICTHCM TO LEAN TNG OIKOYEVELAG LLOV Y10 TV GLVEYOUEVT] VTTOGTNPIEN TOVG
kaf’ 6An v mopeia pov.
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Iepiinyn

2y gnoyn g [IAnpoeopiag ot ypnuatomotoTikol opyavicuol avalntovv tov BEATIGTO TpOTTO
va. aEl0A0YCOVV TOVG OOVEIOANTTEC TOLG YPTOLUOTOUDVIOS OVTOUATOTOMUEVES OLOOIKOGIES
avilvong oedopévov. Ot ev Adym dwdikociec mpoototevovv kot Ponbodv  Tovg
YPNUOTOTIOTMTIKOVG OPYOVICUOVS Vo gival amodotikdtepot. 2 €K TOVTOL TO. dESOUEVO Elvar
Lotikng onuaciog ywo v emPioon Kot TV ovtoyovieTikéttd tovs. Ta dedopéva mov
AapBavouy ot opyavicpotl avTAoHVTOL amd dNUOCIOVE POPEIC ELGOONUATOS, OOV 0 TEAATNG EXEL
npdcoPoaocn, Kol amd WIWTIKOVG aveEapTnTovg QOpelg HeAeT®V ot omoiol, cLVNOMC pe KAmol
npoundeta, divouv otic Tpaneleg | GALOVG 0PYaVIGHOVS OEG0UEVO GUVAALUKTIKAG GUUTEPLPOPES
kot Babporoyieg a&loAdynong towv davetonmrov. [lapodio mov 1o TpameliKd Kot 11®TIKO Sikaio
TPOCTATEVOVY KO TEPUPPATTOVY AVTE TO. GLUGTILOTA, OLAPOPOL UEAETNTEG £XOVV ATOCAPNVIGEL
T1G £VVOLEG TV YOPUKTNPLOTIKAOV TOV 001Y0VV TOVS 0pYaVIGLOVS va AdBovv arnopdoels divovtdg
£TG1L T0 VOO VO LEAETICOVUE TOLEG €IVl EVVOLOAOYIKG OVTEC Ol HETAPANTEG OAAG Kol T
epyoreio. LTOPOVLE VO, YPNGILOTOCOVUE MG OVATOPAGTACT] TNG TPOUYUATIKNG O1ad1KaGTog LG
d0vel080TNONG MOTE Va. EVTOTIGOVE poTifa kot apyéc Tov a&lomolovV aVToi 01 0PYaVIGHOT oTNV
TApOy®yK] Tovg Swdwkacio. Xtnv gpyacia yiveror peAétn mliveo omv a&loldynon tov
JAVELOANTTAOV, GTIG TEXVIKES TOV UTopovV vo. a&toronBovv and v emotiun g IIAnpopopikng
Yo TV avEALGT dEGOUEVOV LE AMADTEPO KOO VO EVTOTIGTOLV Ta PeYEDN T omoia emmpedlovv

dupeoca TV ardPacT 0aveL000TNOTG.
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Abstract

In the Information Age financial institutions are looking for the best way to evaluate their
borrowers using automated data analysis processes. These processes protect and help financial
institutions to be more efficient. Data is therefore vital to their survival and competitiveness. The
data the agencies receive is drawn from public revenue agencies, where the customer has access,
and from private independent survey agencies who, usually for a fee, provide banks or other
agencies with transactional data and borrower ratings. Although banking and private law protect
and fence these systems, various scholars have clarified the concepts of the characteristics that
lead organizations to make decisions, thus giving the impetus to study what these variables are
conceptually and what tools we can use as a representation of the actual lending process to
identify patterns and principles that these organizations use in their production process. In this
thesis, a study is made on the evaluation of borrowers regarding their personal loan applications,
on the techniques that can be used by the science of Information Technology for data analysis

with the goal of identifying the figures that directly influence the lending decision.
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1. EIZATQI'H
1.1. IXTOPIKO MEAETHX

Me tov puBud avamtuéng TG EMOTNUNG NG TANPOQOPIKNG KOOMG Kot TS OLVOUKE
OVOTTUGOOUEVES AVAYKEG TOV TANPOPOPLOIKADV GUGTUATOV LKPOV KOl LEYOA®Y EMYEIPNOEDV,
onupovpyeiton Kot 1 avaykn Yo TOoTIKO EAEYYXO T®V TPOavVIPEPPEVT®MV GLGTNUATOV KOOMG Kot
YL avOTPocoproyn Kot Peitiotomoinomn Sopopmv SadIKAGIHV TOV 0POPOLY TOVLG TOMELS
TOPOYOYNG Kol LEAETNG KOOMC Ot dladtkacieg a&loAdynone Kot TpOPAEYNS OUTOUOTOTOOVVTOL

Kol xpilovv TOPAUETPOTOINGTG AVALOYA LE TIC OVAYKES KO GTPATNYIKEG TOV OPYOVIGHLOV.

To Aeyopevo Web 2.0 opilet to d1adikTvo G pio ‘TAaT@OpUa’ 1) 07010, GLVOEEL TIG GUVOESEUEVES
oVOKEVES HETaED Tovc. Ol €QUPUOYES OV PTIAYVOVTIOL TAV® € owTd €ival TO AOYIGHIKO
vinpeoia (Software as a Service) mov evnuepOVETAL GLUVEXDG KOl TO OTOI0 AVOSPUGTIKG,
dNuovpyel TIC AmMANTNGELS, OGO TEPIGGOTEPOL YPNOTEG TO YPNCLULOTOIOVV, KATOVOADVOVTAG KOl
VOLULYVOOVTOG 0E00UEVA OO TOAAATAES TTNYEG, CUUTEPIAAUPAVOUEVOV LELOVOUEVOVY YPNOTAV,
EVD TOPEYOLV TOL SIKA TOVS OEOOUEVA KOl DIINPEGIEG GE LOPPT TOL EMTPENEL TV aAvAEN 0o
GAAOLG, ONUOVPYDVTOG O KOPYITEKTOVIKT) GUUUETOYXNGY, LITEPPaivovTag £TGL TN HETAPOPE TNG
oeAMoag 1 omoila TapPEYEL GTOV YPNOTN TANPOPOpio. Kot eumelpia. oto dwndiktvo, web 1.0 (O
Reilly, 2005). Q¢ puowkod emakdrlovbdo 1 eppavion g teyvoloyiog web 2.0 éxel mpokaiécetl T
Toxeia KaO1EPMON TV SASIKTLOKOV ayopdV Kot TG eikovikng kowotnrag (Virtual Community)
omov éva drtopo pmopel vo AAANAOEMIOPACEL EIKOVIKA Y10 VO KOADWYEL TIG OVAYKEG TOV GE OTL
aPOPE TOV OIKOVOUKO TPOYPUUUATIGUO TOL KOl GE VO EDPVTEPO PACHO TNV YPTYOPN HETAOOCN

™V TANPoeopiag oe OTO0V KAAJO0 N/Kal vINPESia Umopel va YpELOGTEL.

(5]
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EIKONA 1. AIAKPIZH OPIQN METAZY WEB 1.0 & WEB 2.0 (TSAKIRIDIS, 2020)

Me 1o gpyareion mov onpovpynnkav tave oto Web 2.0 epgaviotnke kot  @lAocoeio. Tov
Tpomov daveiopov Peer to Peer Lending o omoiog pe v 6€1pd Tov amodidel Evay EVOIALUKTIKO
TPOTO JOVELDOATNONG GE GTOUO T OToia WhVOuV va OaVEIGTOVV YP1Yopa Kol cLviBmG Oyt

VREPOYKA TOGEL.

I'o v amocaenvion g évvolag peer-to-peer (P2P) lending, awtd to €i60¢ davelopod emtpinet
ot dropa va Aappdvovv ddvelo omevBeiog amd dAlo dTopa, omokAeiovtag To TOPAOOGIOKA
YPNUOTOTICTOTIKE Wpvpate ¢ v povn emhoyn. Ot 16ToceMOeg  TOV OlELKOAVVOLY TOV
davelopd P2P €yovv avEnoel onpaviikd v vwoBémon tov ®g evaAlaktiky pEBodo
ypnuatodomons. O odavewopdg P2P eivon emiong yvootdg ¢ «KOWOVIKOG OOVEIGHOC»
(Communal Lending) 1 «daveiopog minbovgy» (Crowd Lending). Yrdpyetr and to 2005 ko éva
EVOEIKTIKO TTAN00G avtayoviot®v meptlappdvel to Prosper, to Lending Club, to Peerform, 1o
Upstart ko1 1o StreetShares (Kagan, 2020). Eivar onuavtiké va avoeepbei mog tétotot
opyovicpot dev €yovv avamtuyfel akOpo otV EAANVIKY ayopd, TOpOAO OVTO LTAPYEL M
duvatodtto mpdofacng oe TETOlEG VINPEGIES UEGM TOV OdIKTOOV Ol omoieg avayvmpilovv
eAMVikd motomonTikd O6nwg to Aghtion Tavtdtroag, katabéoelg kepalaiov oe TpiTovg Kot
QOPOAOYIKEC ONAMOELS. XapakTnploTikd mopadsiypata ivar ot 1 Mintos n omoia mapéyet v

duvatodtto P2P daveiopod péom e vanpeciog g Invest & Access.

(6]
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Olot ot ypnuatiotikoi opyavicpol avoiapBdvovv piocko OTav TPOYWPOVV GE TICTOOELS
YPNUATOV GE TPITOVS, TEAATES, €1TE LEGH KOTAVAAMTIK®V O0VEI®V, GTEYOCTIKOV d0VEI®V 1 Kot
EMYEPNUOTIKOV daveimv pkpov enyeipnoewv. Ot P2P mlatedpueg Bempodvtar Emyeipnoeig
Kepdookomkod yopaxtipo 7OV OVOTTUGGOVIOL otov Topén Tng Tpomefikng Kot TV
Enevovoewv. AapPdvetor g Agdopévo moc vrapyel avtiotoyn Aevbovvon 1 Tunqua 1 tpitn
etarpeio (outsourced) n omoia givar vrevOLVN va droyelpileton 1o picko KOOGS Kot vo ELEYYEL TA
uetpka (Credit Metrics) mpo amoitodpevo OT®S Yo TAPASELYUA 1) XPILOTOTIGTOTIKY IKAVOTNTO
tov davelolmrn (Credit Score). Emiong Oswpeite dedopévo mmg ot dadikacieg £xovv

avtopaTonombel o KAmO10 TPOYPAULLO ECOTEPIKNG XPNONG TOV APOPE TNV SAVEIOSOTNOT).

[Ipoxeywévov va yiver mpaypatikny a&lomoinon tov mopardve, eivor (OTIKNG onupaciog va
VILAPYEL TANPOTNTO TOV OEOOUEVEOV, OUOOTNTO, OKEPALOTNTA OAAG KOl KOTNYOPLOTOinom
npotopavav mepurtocewv (Aylin Hejazi, 2017). H idw opyn okolovOeiton yevikd otnv
Avdlvon Aedopévov O6mov Oa mpémer 6co eivar dvvotd va ekundeviletoar M pepoAnyia
dedopévav. To Aeyouevo Data Bias | odmdg 1 pepoinyio dedopévav givar otl o dobéotua
dedopéva dev elval aVTITPOCOTEVTIKG TOV TANOBLOUOD 1M TOL QALVOUEVOL [0S UEAETNG 1
avdAvong. Avtd pmopel va amopevyBel pe v emkopomoinon kor emefepyacio Eykvpwv
OEQOUEVMV MOTE VO PNV OTAVEL KOVEIS 0€ EGPUAUEVA ATOTEAEGLOTO OO EGPUAUEVEG VTTOBECELS
AMoyom ™G mpodG ekdvag tov dedopévov. H mpdofacn ota ecwtepikd cvothparto givon
anibovn, cuvenmg N pekétn Ba yiver kabopd omd datasets ko dAleg pehéteg epsvvnimv. Elvau
onuovtikd va ovoeepbel mog M tpamelikn Oewpio delyver OTL gvdlapepoOUeva PEPT OTMGC
Tpaneleg, MIOTOTIKEG EVAGCES K.AM. UTOPoOV v UEDCOLV OPIoUEVO amd To OUCUEVN
TpoPALaTO ETAOYNG LECM TNG TPOCANYNG EWOIKAV GTEAEXDV EAEYYXOV, TNV AYN EYYLTCEMV KoL
eEaoporicewv kabdc kat TV Tapakoiovdnon tov daveiov petd v extapicvon tovg (Akerlof,

1970).

(7]
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1.2. OPIZMOX AZIOAOT'HZHZ AANEIOAHIITQN

H A&woAdynon tov AaveloAnmtdv, oe 0Tl apopd TV dadikacio daveloddtTnongs, yivetor Pdaon
KATOI®V oTolYElV ToV apyikd mpounbedel TOV EKAGTOTE OPYOVIGUO O TTEANTNG/davellOUEVOC.
A&oloyeitar ONAadn M KOVOTNTA TOV VO OOTANPMGEL £va dAvELD Kabmg avtd to. oTotyeln
OTOTEAOVV TNV OPYIKT] OIKOVOUIKT] TOV €KOVA. XT0 mAoicto pog tétowng a&loAdynong, o
opyoaviopdg e€etdlel avtd to otoryeia, 1060 EeY®PIGTA OGO KOl GLVOMKA, Y10 TOV TPOGIOPIGUO
™G KATaAANAOTEPNG ADoNG mpoidvtog Yoo tov mehdrr. [lio ouykekpipéva otn dadikacio TG
a&lohdynong n Evponaikn Kevipum Tpdnela avapépel (Evponaikn Kevipum Tpdanela, 2017),
oe pikpn andxion pe v Emurponn KuBepyntov teg Opoomovdwakng Tpdarelag tov HILA
(Board of Governors of the Federal Reserve System, 2021), nmg Aoppdvovtar veoyy ot €€Ng

EUTAEKOUEVEG TTTUYEC:

o E&toom TV TPOCOTIKAOV OIKOVOUIK®Y KOl 11| OIKOVOLK®MV GTOLYEIDV TOL SUVEIOANTTY.

e E&toon g ovuvolMkng davelokng emPApuvong Tov SaveloAnmtn, 1Wimg 0Tl apopd
OEGUEVGELS AMOTANPOUNG U1 £E0PAVILOUEVOL YPEOVG.

e To ovupavnbév mpodypoppo omomAnpoudv tov oaveiov Bo mpémelr va 1codtol pE TO
EVATOUEVOV SLOOEGILO E1I0OOMUA 1) VAL EIVOL HUKPOTEPO OVTOV HETA Ad TV QQAipeST OA®V
TOV SUTOVOV KO VTOYPEDCEDV.

e Avaivon/aEloAdynon TV IGTOPIKAOV OEOOUEVMV Y10 VO EVTOTIGTEL 1| XPOVIKY GTLYUN Kot Ot
AOYOL TV OIKOVOLIK®Y OLGYEPELDV TOL OOVEIOANTTN KOl TOPOYN EVOEIEE®V GYETIKA LE TN

Blooipdtra g tpoceepbeicag Avong avadtdpbpwong.

H a&ohdynon tov emmédov damavdv tov davelodnmtn o wpénel va AapBdvel vmoyn mboveg
peAloviikég avénoelg tov domavov. Kot' eldyioto, o tpdneleg Oa mpénet va ivon o Béon va
KOTAOELKVOOVV OTL £Y0LV ANPOEl VITOYN TVYOV AVENCELS VPPV e TOV TANOWPICUO, ALY Kot
ot &xouvv ANeBel VoYM TVYOV AVENCELS TOV APOPOVV GLYKEKPLUEVO TOV OOVELOANTTY KoL TNV
Woitepn Katdotaotn Tov (T.y. advénon Tov e£apTOUEVOV HEADV 1 LEALOVTIKO KOGTOG GTOVdMV

K.AT).

Ocov agopd omnv Tpéyovca, amd TNV otiyun g aSloAdynong, wKovOoTnTo OIOTANP®UNG

AVOPEPETOL TTMOG EVOEIKTIKA Ba Tpémetl va AapPdvovtal vdyy ta akdAovda:

(8]
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e JIpocomKA OKOVOUK(G Kol U1 OKOVOMKG otolyeio (m.y. eEoptodpeva HEAN, OVOYKES
VOIKOKVP10D, amocyOANGCY|, ELGOONUO, OUTAVES, K.AT.):

e YuVOAKN davelakn emPapuvon

o  Tpéyovoa KavOTNTO ATOTANPOUNG

o IoTOpIKO TPONYOVUEVOV ATOTANPO UMDV

e Adyormov odynoav e AnEmpodecieg opethég

o  Qpipovon kot eninedo AnEmpodecuwv oPeAdV

e  KataAAnAdAnta Tov peyE0oug aKiviTou TEPT GTEYACTIKMY OVOYK®MY TOL O0VELOANTTN

ZyeTIKO HE TN UEAAOVTIKY]  KOVOTNTO  OTOTANPOUNG  OaveioOV/AOYaplOcHOD,  EVOEIKTIKA
AapPavovtar veoéyn to akdAovba, Exovtag o kibe opyaviGHOS TV dvvaTOTNTA VO TPOCAPUOLEL

TOL OTOLTOVEVO GTIG AVAYKEG TOVL Kot akoAovBmvTag mdvta tn vopobesio avotnpd:

e FEicoompua.

o 'Em éoc v Zuvtaglodotnon tov doveloAMTTn 6 Gyéon pe T Aldpkela Aaveiov.
e 210010 Kvxkhov Zomg.

o E&optopeva pén ko m nikio tous.

o Kafeotdg aALd KOl TPOOTTIKES OMAGYOANGNG.

e Topéog tov KAdoov epyaciag/Aaveroddotnong (edv apopd ddvelo Mikpav Enyeipriicemv).
e Amotapievoelg kon [eprovoiakd otoryeia.

e Advela ko dAAeg vtoypemoelg o Tpitovg.

e MeAloVTIKN IKAVOTNTO TANPOUNG.

o ELdyoto eminedo daPiwong.

o Yyetwkol Aglktec TG ayopag epyaciog.

o  ['vootég HeALOVTIKEG HETABOAES TNG KOTAGTOONS TOL OOVELOANTTY.

&)
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1.3. ZKOIIOX THX MEAETHX

Yxomdg TG epyaciog etvar vo evtomeBovv ta peyédn ta omoia ivor duesa cupfoailopeva otV
amdPACT) TOV OPYAVICU®V VO 0DGOLV OGVEID G€ Evay TEAATY. TUYKEKPIUEVA YloL TNV €0PECN
aVTOV Kol Oote vo TopayBel éva amotédecpa mov Bo avTamoKpiveTal GTNV TPAYUOTIKOTHTO
TPEMEL OPYIKA VO, YIVEL amOGaPNVION TNG onuaciog Tov peyebov mov ennpedlovv v Aqyn
ATOPACEDV TOV YPNUOTOTICTOTIKOV OPYOVIGL®OV, OTOV oIV OIKI0 HOG TEPITTMOON &ival TO
Lenders Club kabohg¢ kamowo otoryeia tehatdv ival 0pen-source kot eEumnpetodyv Tov 6Komd TG

gpyaciog.

[No va emitevyBet 0 610)0¢ TPémel va elvar cagng N epunveia TV S100EGIULOV XOUPUKTNPIOTIKOV,
ot petaPAntég tov Xvvorov Aegdopévov 1 Meyédn tov Yrnoouvolwv (Eykekpipuéva Advelo &
AmoppropBévia Adveln), TPEMEL Vo SOY®PIOTOVY MGTE VO HEAETNOEl TOlEC AVTITPOGMTELOLY
OeTIKG YOPOKTNPIOTIKG KOl TOLEG OPVNTIKA OAAG Kot vo yivel pelmon Tov S0oTACEDY TOV
2uvolov Yo kaAvtepn avdAivon. Téhog 1 opadomoinon OOV YOPAKTNPIGTIK®OV, TPAEELS OL
omoieg Ba mpaypatomromBovv pe texvikég mov avapépovtal 6to Kepdroo 3 g Mebodoroyiog.
O éheyyog ovoyétiong twv petafintadv mov Bo yiver fondd va evtomicBovv ot petafAntéc ot
OTOlEC AVTUTPOGMOTEVOVY TOPOUOLN LEYEON DGTE VO, LTOPECOVUE VO UEIDGOVUE TIG OLUCTACELG

TOV ZUVOAOL O£S0UEVOV Y10 TEPALTEP® EAEYYO.

To mp®dTO Kol KHPLO EPAOTNHA TNG EPYATiag Eivol apylkd 0 TPOGOIOPIGUOS TOV YOPUKTPIOTIKDV
oL opilovv évav mOavO daVEIOANTTN ¢ ‘KOAO™ 1 ‘Kakd™ yio TV yoprynon evog daveiov Poon
v évoelln amomANpoUnG mov £xel HEGA o610 GUVOAO odedopévev. Téhog Ba cuvykplBel 1
OLUVAQPELD TOV OTOTEAECUATMOV WE VIAPYOVOH EPELVO. TPOKEUEVOL Vo KaTOYLPWOEL €dv Tal
peyEdn mov n avaivon pag Oelyvel Tmg elval Ta MO ‘GYETIKA’ £(0VV OVTWG GLVAPELNL LLE TO OTTO

OTOTEAECLOL TNG OTTOTANPOUNG TOL daveiov.
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1.4. TIEAIO EOPAPMOTI'HZ

o tovg okomovg g epyaciog ypnopomoovvTol ONuoOctle  Oabéoiua  Oedopéva  TOv
ocLAMEXONKav amd tov totdtomo Kaggle.com xor agopd v mepiodo 01/2007 - 12/2018
amoppleféviav kat eykekpiévov daveiov tov P2P Aavelotikod Opyaviopov Lenders Club. Ot
HETAPANTEG 7OV  YPNOLUOTOOVVTIOL OTNV  avéAvorn elval ekelveg TOL  AVOPEPOVTOL G
YOPOKTNPIOTIKA TOV TEAATMOV GTOV 10TOTOTO TOV 0PYAVIGUOV, To. omoia Bo avalvBovv apydTepa

otV gpyacia oe Eeymplotn evotnTa.

1.5. IIEPIOPIZEMOI

Kbprog meplopiopdg g epyooiog sivar n Aoywn ‘Black Box’ mov vmdpyer oe 611 apopd v
TPOYUOTIKY €6MTEPIKT a&loAdynon SaveloANTTdV Tov yivetal amd Tovg davelotég P2P kot o

ovykekpuéva evtog tov Lenders Club.

1.6. Opydvoon Keyévov

H epyoaoia mepiéyel mévte kepaioua:

To kepdraro 1 pe titho «Ewoayoyn» eEetdlet 1o yevikd vndPabpo, Toug 6TdYovS, To EPELVNTIKA

EPMTNLLATA, TV CNUOGIO KOl TOVG TEPLOPIGLOVG TNG LEAETNC.

To kepdloro 2 pe titho «Avackomnon Bipaoypapioagy mov mephapfaver tnv Bipioypapio mov
YPNOWOTOIEITOL YO TNV €PYOCiO GYETIKA HE TNV TAPoPatikOTnTa TOV daveiwv, TV oviivon

OEQOUEVMV GYECEMV TV HETAPANTAOV KOl YEVIKEG TACELS TAV® GTOV TOUEC.

To kepdroro 3 pe titho «MebBodoroyia Epevvacy culntd tov oyedacud, tn derypatoinyia,
oLALOYY] Ko TNV mposetowacio dedopéveov g épevvag pall pe Tig TEYVIKEG OvOAvLOoNG

dedoUEVDV.
To kepdAaio 4 pe titho «Amotedécpato MeAETnoy TapabEtel Ta EPNUATO TS OVIAVOTG.
To xepdiaio 5 pe titho «Zvumepdopota kot [Ipotdoeigy cvvoyiletl ta svprjpato g epyoaciog

KaB®OG Kot cuUTEPIAOUPEVEL GLGTAGELS Y10 LEALOVTIKNY £PEVVOL.
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2. ANAXKOITHZH BIBAIOI' PA®IAX

H avdykn yuo v Avaivon Agdopévmv 6e GUVOAL TTOL 0POPOHV dAVELD YEVWNHONKE apyIKa amd
™V poydoio avarTTLEN TOV SVVOTOTHTOV T®V LITOAOYIGTOV HETA To 2006 YeYOoVAC T0 0moio £dmoe
OTOVG  YPNUOATOTIOTOTIKOVS  OPYOVIGHOVS TV duvaToTNTo. VO BEATIGTOTOMCOLY TNV
BpayvmpdBeoun ovédAivon Tovg € OTL 0QOPE TNV AIOJOTIKOTNTA TOV GLOTNUAT®OV TOVG
(Capanella, 2017). Q¢ @uoikd akOlovbo ennPedoTNKE KOl 0 GXESOOUOC TOV TPOIOVIOV £T61
®oTe vo amodidetar 1 BEATIOTN AVOT o€ KAOE TEAATN AVAAOYO LE TIG OVAYKES KOl TIG IKOVOTNTEG

TOV.

Ao ™ oTryun] Tov ot dvvaTOTNTES TG TEXVOAOYiaG PerTidvovtan (LeyaAdTEPOL amobnkevTKol
YDOPOL, YPNYOPATEPES TAYVTNTES GUVOECNG Kol HETAPOPAS GTO O10OIKTLO, OVAULETASOOT| YVAONG
on-demand «kAmx.), avartdoyOnkov TapdAinia kot kowotnteg onmg to Git, HacktheCamp, Kaggle
ot omoieg ovvtovilovtotl Kot amoTeEAOVVTOL OO OVOALTEG JAPOP®Y EMTEI®Y Ol OTOi0V0mOlEg

0.GYOAOVVTOL KOOOPE [LE TNV EMGTHUN TOV OEOOUEV@V.

H tpomelikn ayopd kot o1 KOTOVOA®MTEG TOL YPNCULOTOOVY YPNUATOOIKOVOULKE TPoidvTa
Tapdyovv Tepdotio Oyko dedopévav oe kabnuepvy Bdon. To Aoyiouikd mov €xel avamntuyDel pe
Baon v avaivon dedopévav €xel 0ALAEEL TOV TPOTO enelepyaciog aVTOV TV TANPOPOPLADV,
KaO1oTOVTOG OLUVOTO TOV EVIOMIGUO TAGE®V KOl TPOTVTM®V TOV UTOPOVV GTN GLVEXEWL VO
YPNOUOTOMNOOVV Y1OL TNV EVIUEPWOGT] EMYEPNUATIKOV ATOPAGEMV G€ KAlpaKa. Avtd pmopel va
LETOQPOCTEL GE TTEPLOPICUO ploKOL Yo TG TPAmeles 1 Kol guKoupion Yo mopoymyr KEPAOLG
gvavtt tov avénpévov piokov OAAG Kol Yoo TOLG TEANTEG OO TNV Amoyn OTL UTOpoLV Vo
aKOAOLONGOVY [l GLVTNPNTIKT PILOCOPIN GYETIKE e T dAVELD OO TNV GTLYUN TOV UITOoPOovV
avVa TACO OTIYUN VO EPELVICGOVV JAPOPETIKEG Thoels Tov Tpamelikon topéa (Nobanee, 2021) 1

oTNV TEPITTOON NG EPYOTING, TNV TPOGEYYIOoT 6TOV daveloud P2P.
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2.1. MEAETH XAPAKTHPIZTIKQN I10Y EITHPEAZOYN THN AANEIOAOTHXH

AvapepoueVol 6TIC d0VEIDO0TNGELS P2P kot e yvdpovo Ty vadpyovco EpEVVa TAVE GE avTOV
Tov Topéa olatvmveton (Gonzalez, Gonzalez, & Komarova, 2014) nmg ot Xp1HLOTOOIKOVOUIKES,
ONUOYPAPIKES KOl KOWMVIKEG HETAPANTES €lvar ot KOBOPLOTIKOT TAPAYOVTEG TOV EMLTVYNUEVOL
SaVEIGHOL 6TV ayopd davelopov. Oplopéves amd avtég Tic HeTaPANTEG Oyl Lovo emnpedlovv
v ThavoTTo. XPNUATOOOTNONG OAAG emnpedlovy Kot TOvG TOKOLG TOL OOVEIOL TOL

dnpovpyeitan pEG® TV TAOTEOPU®V davelspod P2P (Bachman, kat cuv., 2011).

Yrdpyer Syoopdg HETOED TOV OMOTEAECUOTOV TOV EPELVAV GYETIKA LE TO OV VTAPYEL
POTOIGTIKY TpokaTtdAnym, to Aeyouevo Lender Profiling, oyetikd pe v kotoyoyn, v vyeia,
v emoyyeAHOTIK]  kotdotoon. Xvykekpiuéva o Mikodh  Xeplevotawv, wabnynmg Tov
[Mavemomuiov tov Ntéhayovep (Herzenstein, Andrews, Dholakia, & Lyandres, 2008)
CULUTEPAGHOTOAOYEL TTOC N emtTV)io xpnratoddtnong oty Online ayopd P2P exnpedletar omod
TNV  OWKOVOWIKY] €VPWOTit T®V daveloAnmT®dv, Ttov Pobud KwATpoV Yo €yypoen Kot
ONUOGLOTOINGN Kot OMUOYPOPIKES HETAPANTEG, (OGTOGO Ol ONUOYPAPIKES METAPANTEG OTT®G M
QUAN Kot TO EOAO £YOLV TOAD HIKPN EMIOPOOT) GTNV EMTVYIA ¥PNUATOSOTNONG GE GVYKPIOT| LE
TIG GAAES LETAPANTES OGS 1) OIKOVOLIKY EVPMOCTIO TV SUVEIOANTTAOV. O1 XP1UATOOIKOVOULKES
HeTAPANTEG, TOL TPOCOTIKA YOPUKTINPLOTIKA KOl 1) GVGTOCT] TOV TAATQOPUOV UE TN HOPPY| TNG
anddoons Pabudv moTwoNg 0TOVG OUVEIOANTTEG AELITOVPYOVV MG UECOAUPNTEG pHETASD TV
OOVEIOANTTTOV Kol TOV JOVEICTAOV Yol Mo ETTUYNUEVT CLVOAAOYT OavelsHov. Ymootnpilet
emiong Ot 01 daVEISTEG 6TV OdIKTLOKT ayopd P2P Aappdvovv v amdeacm xpnpuatoddtnong
mo olkowo oe oxéon pe Vv ovpPotikn pébodo davewspod ot HITA omov ot dwokpicels
TEKUNPLOVOVTOL KOAG amd toug pedetntés. TéNog texunpiovetal Tog 1 ayopd P2P €xel poro ot
LEI®ON TNG TPAKTIKNAG SKPICEDV OTOV YPNUOTOTIOTOTIKO Topén. Avtibeta n perétn (Pope &
Syndor, 2010) deiyver v Vmapén dwakpicewv ot dadikacioc VTOPOANC TPOCEOPDY TOVL
amodekvoeTal and to. otolyeio Tov prosper.com. H Swatpipn amokoidmter 6t o Apepikdvol
Appwavikng 'evealoylog, vaépPapol kol NAKIOUEVOL LIOYNPLOL VEIGTAVTAL OOKPICELS LE
VYNAOTEPO EMITOKIOL GE GUYKPION HE OVTA TOV AELKOV Ko TV VEwv. To dtopo pe

OTPOTIOTIKN £VMOGT ELVOOVVTOL LE KAAVTEPOVS OPOVG OUVEIGHOV OO TOLG AAAOVS OLTOVVTEG.
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H owovopukn dvvatdtnta evog doVEIOANTTTN UTOPEL v TEPLOPIGTEL GE TPELS KHPLOLE TAPAYOVTES
01 omoiol lval EMKPATESTEPOL KOl 1OYVPOTEPOL GE GYECT] UE TO VITOAOITO YOUPAKTNPIOTIKA TOL
umopel kdmolog va eAéyEel mpokeévon va. AdPel v amdeaon dovelnddTong —m avoroyio
ypéovg mpog ewcoonpo (DT, Debt to Income Ratio) ,av to dtopo éxetl omitt (House Ownership)
kaBmg kot 1 oyéon epyacioc pe tov Evd ot dVvo tpmdteg amd avtég T LETaPANTEG eivan dpecot
OelKTEC TNG MIOTOANTTIKNG KOVOTNTAG VOGS OOVEIOANTTN, 1 TPITN, 1 WI0KTNGI0 GTITION, £ival
EVOEIKTIKT TNG GTAOEPOTNTOS KOl TG TPOTYOVUEVNC OLVATOTNTOG TPOSPaoTG OE TOTMON Yo TNV
aroktnorn vmobnkng. 'Evag peydiog oapBudg eumeipikdv  pedetdv mov  e€etdlovv  Tov
KOTOVOA®TIKO JavEIGUO €xouv Ogifel OTL 1 OKOVOUIKY] €VPOCTIO TV daveloANmT®V moilet
ONUOVTIKO POAO GTNV 1KOVOTNTA TOVS VO AAUPAVOLV £EACPOMGUEVO Kol UN £E0CPOAMGUEVA
davewn, omd ocvppatikd ypnuotomictoTikd Wpvpata (Herzenstein, Andrews, Dholakia, &
Lyandres, 2008).
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2.3. MEAETH XTHN ANAAYXH AEAOMENQN TOY LENDERSCLUB

To X0vvoro Aedopévav tov Lenders Club (George, 2019) anotelei 180vikd Tapdaderypuo cuvoOroL
dedopévov Kabdg O100€tel Kol gUmEPLEYEL OEWVA OEOOUEVO Y10, TOPUUETPOTOINGN OAAG Ko
dVoKOAEG €K *PUOEMC, e AMOTELEC LA VO ONLLOVPYELTAL 1] VAYKT Y1l OVAOPOoT LLE TOL SEGOUEVO
MOTE VO, YIVEL GOOTN €KPON TNG TANPOPOPIac, GAAL Kot gvukailpio avTiKpPOLONG Kot EKUNOEVIONG
SVOKOAIDV TNG TEYVOAOYING. X& aVTA TOL SEOOUEVO VTLAPYEL NON LEAETT CLGYETICEWV LETAPANTOV
KaBmg Ko TPpOPAeyNC abBEToNG dovEi®V. ZVVETDS VTAOVVTOL ATOTEAECUATO Y10, ATOCAPNVIOT
™¢ TAnpoopiag mov ypelaldpnacte oAAA eivar Kot eppaveis ot Texvikég otic YAdooeg Python ko
R oote va yivel 1 oot enikipwon TovV anoteAecpdtov pe okond va ypnoyorombovv yo

TOVG GKOTOVG TNG EPYAGLNG.

H Kaggle, Buyatpwn ¢ Google LLC, eivar po Sodiktvakn KOwOTNTO EMGTNUOVOV
JEJOUEVMV KOl EMAYYEAUATIOV UNYaviKNG pabnonc. Emttpénel otoug yproteg va Ppiokovv kot va
ONUOGIEVOVY GUVOAN OEOOUEVAV, VO €EEPELVOLV KOL VO OMovpyodV HOVIEAQ GE €val
StdkTvakd mEPPAAAOV EMOTAUNG OEOOUEV@V, Vo, cuvepyalovtal He GAAOVG EMIGTILOVES
OESOUEVMV KOl UNYOVIKOVS UNYOVIKNG HLAONONG KOl VO CUUUETEYOVYV GE OlOYy®VIGHOVG Y10l TNV
EMIAVOT TPOKANGEMV NG EMOTNUNG OEOOUEVMV. XTI TOPOYES TNG CLYKEKPUYUEVNS KOWVOTNTOG

TapoTifETAL KOl TO GHVOAO OES0UEVOV TTOL YPTGULOTOLOVLLE GTNV EPYAGIAL.

2.3.1. TEXNIKH [IPOBAE¥YHE TOY [TOZOXTOY A®ETHEZHE SE OMOTIMA AANEIA

Xe auTY| TNV EVOTNTA YIVETOL HEAETT] TOV OMOTEAECUATAOV KOl TOV TEYVIKMV TOV YPNCLUOTOINGE O
Alwin Fassbender (Fassbender, 2021) o€ 611 apopd v ABétnon Aaveimv. Mag evitagépouvy o
LEYEON TOL KOTOANYEL VO LEAETNGEL XTNV GLYKEKPUEVN gpyacia, o Avaivtng mapabétel o
wpoPAfjuate mov ot ddpopec pEBodol amobnKevong OEOOUEVDY KANPOOOTOOV GTNV EKACTOTE
avOiAvLoT. ZUYKEKPIUEVA OVOPEPEL TOG OPICUEVES eTanpeieg Oev O1BETovy GhYYPOVY LITOSOUT|
TANPOPOPIKNG, OTOV TOAAL dedopéva gite dev eivarl dwbéoyo e yneakn popoen, &ite to
OLPOPETIKA TUHOTO EXOLV OPOPETIKE cvoTthuate TANpoeopikng (mivakeg Excel, Pdoceig
dedopévov SQL) ko pun tvmomomuéva ovopata petapintov (Fassbender, 2021). H npd
eVEPYEWD GE QTN TNV €pYacia Ntav va eAeyyfodv apyikd ol HETAPANTEG TOL EUTEPIEYOVTOL GTO

VTOGUVOAO JedOUEVODV TV amoppleféviav. Xpnoyonolel tov tpoémo g Emenynuartiknig
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AvEALGNG KoL EKPEEL TO GUUTEPAGLLO TOC O UETOPANTES Ko o1 TipéC Tovg ota. Rejected ddveta,
amopp1pOévta, dev Exovv Koo a&io otnv TpoPreYn TocooTov abfétnong. ¢ ek TovTOL TA
ATOPPITTEL KO TPOYWPAEL G ELEYYOG cLoyéTiong Tawv Approved Loans kot Bpickel ta mapakdto
oe popon Ilivaxa cvoyétiong Pearson, 01ov 0 cuvielestg cuoyéTiong Kopaivetot amd —1 émg
1. Mo amoivtn T okpidg 1 vwodnAdvel 0Tt po YPOUUKT e£l6mon TEPLypapel TEAELD TN
oyxéomn petald X ko Y, pe 0l ta onueio dedopévev va Bpiokovtol og pa evbeia. por tyun +1
VTodNAMVEL OTL OA0 To onueio dedopévmv Ppiokovtal 6€ o YPoUUn Yo v omoia 10 Y

avéaveratl kabmg 1o X avdvetar kat avtioTpopa yio To -1.

Pearson Correlation Matrix

loan_amnt 014 0032 | 019 | 0.066 011 021 0094 DOBG
07
int_rate | 014 1 015 0.072 | 015 -0.0044 0.053 -0.028 0.042 0083 0059
- 06
installment 015 -H 0.036 | 018 -0.054 H 013 | 019 | 019 0.087 0052
annual_inc H 0.072 ﬂ 0.14 | 013 -0.0054H 0035 | 018 [ 021 -0.045 -0.042 05
dti 0032 015 0036 014 0031 011 | 014 | 017 003 0018 0084
open_acc | 019 0.0044 018 013 0.018 0.14 ﬂ 012 0.023 0028
03
pub_rec 0.066 0053 -0.054 -0.0054 -0.031 -0.018 1 0.093 0.069 0.0056 -0.0058 0.026
revol_bal H 0.028 Hﬂ 011 0.003 019 | 021 | 012 .02 —02
revol_util 011 013 0035 | 014 014 -0.069 0.1 0026 -0.086 0.06
total acc | 821 0.042 | 019 | 018 | 017 ' 0.0056 | 019 | 0.1 0033 0.011
=00
mort_acc 0.083 | 019 021 003 012 0.0058[ 021 0026 WUER 1 0.0067 0.075
pub_rec_bankruptcies 0.094 0059 0.087 0.045 -0.018 -0.023 H 012 D086 0033 00067 0025 --01

0.4

-01

default  0.068 0052 0.042 0084 0028 0026 0.0z 006 0011 0075 0025
H | E - | 2 = 2 i | B a
| o = [} c = Q ] ] £ a u
c E T 2 o a H H 2 g 5 <
5 = E [ | v ] £ =
L] c & =

= o
a
o
z
o
E]
=

EIKONA 2. LYEZXETIZH METEOQN (FASSBENDER, 2021)

Agv Ba yivelr mepattépw avagopd otnv mopandve epyacio mov mopatédnke kabmg o pOAOG TOL

eCumnpetel etvar n avtinon dedopévav Kot 1 oxéon petasd Tov HeTAPANTOV.
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2.3.2. AIEPEYNHTIKH ANAAYEH AEAOMENON (EDA)

Y& autn TV gpyacia, To epdtuo Tov Bétel o gpevvitrg (Peterson, 2020) agopd mota gival ta
KPLTNPLOL KoL TL EMAOYT YIVETOL GYETIKA UE TO OEGOUEVO KL TIG UETAPANTEG TPOKEIUEVOD £VOC
YPNUOTOTIOTMTIKOG OPYOVIGUOG Vo €yKpivel 1| va amoppiyel éva dAvelo. Avagépel mwg yuo
TPOPAVEIG AOYOVS Ol TPMTEG EVEPYELES TTOV APOPOVV TGTMOTIKOVS EAEYYOVS givat 1) aitnom AloTog
EICOONUATOV KOl TEPLOVCIOKADOV  OTOXEI®V, EAEYYOG OIKOVOUIKOD 1GTOPIKOD KOl  TOL

TPONYOVLEVOL 1GTOPIKOV OOVEI®MY TOV TOAVOD dOVEIOANTTN.

H Aeyopevn dwayeipion mototikod Kivohvov evidg tov Tponel®V TPAYUATOTOEITOL HECH TNG
Béomong TOMTIKOV YOpPNYNoNS MGTAOCEWDY, OONYLOV KOl GUVIOVIGHOV HETAED TV dopdpwv
TUNRATOV NG Tpanelag, OmMMG N TANPNG emomteio. Kot EAEYYXOC TNG TMIOTOTIKNG EPELVOG TOV
TEAUTAV, Ol ETAOYEG TPOT®V TANPOUNG, T AVOTPOGUAPLOYT] TOV TOTOTIKAOV opiwv. Ot tpdmeleg
gyouv gyydmon o0tt Ha avoKTHGOLV TIC amatthoeElg pe aopdrela oto ypdvo (Aebi V, 2012), o

omoieg opifovrat Kot dtac@aiilovtor amd To ToPATAV.

Qo61660, VIAPYEL TO PUIVOLEVO TOV TICTMOTIKOV TOPAS0EOLY» GTNV TPOKTIKN TNG OlaXEIpLlong
TIOTOTIKOV KIvOOHVOL. AVTO TO €mMOVOUALOUEVO «TIOTOTIKO Tapddoo» elvar, 1 Bewpia
dwyeiptong kwvdvvov mov amaitel omd Tig Tpdmeles va akoAoLOOVV TIG apyES TG OMOKEVTPMOOTG
Kot 010popomoinoNg TV ENeVOVCEDV TN dtElpton Tov TPUTE(IKOV MGTOTIKOD KvOHVOL, i
VO 0mOTPEYOLV TN GLYKEVTIp®ON ¢ Gdetog miotwong (Reinhart, Levich, & Majoni, 2002). H
dlpopomoinon eivorl aKOUN TO CNUOVTIKY Kol 0 YPLGOG KOVOVOG TOV TPEMEL VO VITOKOVEL
Kavels, kafdg Wiowg 10 mapadocslokd Hovtélo Olayeiplong MOGTOTIKOD KvoOvoyv oTepeitan
OTOTEAEGULOTIKNG avTioTafong ToteTikov Kvddvou (Reinhart, Levich, & Majoni, 2002). And
v GAAN TALpA, otV TPALN, 1 dpacTNPOTNTA TOV TPATECIK®V daveimv delyvel cuyva OTL 1
apyn TS Opopomoinong dev eivarl €DKOAO va papULOoTEl, EmedN TOAAEG Tpamelec dev TNPoHV

TOAD TOV KavOVa S1pOopOomToincng oTig davelokEg Tovg dpactnptotntes (Aebi V, 2012).

O Peterson ypnoiponoinoce éva KPOTEPO VITOGVVOLO TWV EYKEKPUEVMV OEOOUEVMVY daVEIOV, TO
onoio cvumepappavel to nedio [Mosod daveiov (loan_amnt), Adyog ypéovg mpog eloddnua. (dti),
Emtoxio (int rate) kow Mnkog anacydinong (emp_length), ta onoio meptypdpovior mopakdto

(Peterson, 2020).
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Field Description

loan_amnt The listed amount of the loan applied for by the borrower. If at some point in time,
the credit department reduces the loan amount, then it will be reflected in this value.

dti A ratio calculated using the borrower’s total monthly debt payments on the total debt

obligations, excluding mortgage and the requested LC loan, divided by the
borrower's self-reported monthly income.

int_rate Interest Rate on the loan

FICO Average | The average of the fico _range high and fico_range low fields

fico range high The upper boundary ranges the borrower's FICO at loan origination DEIOI‘IQS to.

fico range low | The lower boundary ranges the borrower's FICO at loan origination belongs to.
emp_length Employment length in years. Possible values are between 0 and 10 where 0 means
less than one year and 10 means ten or more years.

EIKONA 3. MET'E®GH I'IA THN EDA (PETERSON, 2020)
Emiong ypnotiponoince opicpéva 1coddvapa medic ota amoppipbévia dedopéva  daveiov,
ocoumepthappavopévov tav mediov Aitnorn mocov, Avaloyia ypéovg mpog e1coomua, Adpkeio
anacydinong kot Babupoloyio kvdbvov, ta omoio meprypdgovtan eniong mopakdtw (Peterson,

2020).

Field Description

Amount Requested The total amount requested by the borrower

Risk_Score For applications prior to November 5, 2013 the risk score is the borrower's FICO score.
For applications after November 5, 2013 the risk score is the borrower's Vantage
sCOTe.

Debt-To-Income Ratio | A ratio calculated using the borrower’s total monthly debt payments on the total debt
obligations, excluding mortgage and the requested LC loan, divided by the borrower’s
self-reported monthly income.

Employment Length Employment length in years. Possible values are between 0 and 10 where 0 means less
than one year and 10 means ten or more years.

EIKONA 4. METE@H ATIOPPI®OENTOQN AANEIQN (PETERSON, 2020)
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2.3.2.1. EHIAOTH MONOMETABAHTON (UNIVARIATE SELECTION)

H emloyn povopetafAntov mepthapfavel T (pnon OTOTICTIKOV HETPNOEWMV, OTMG 1 SOKIUN
TETPAYDOVOL ¥ Y10 VO KABOPLOTEL TO10 YOPAKTNPIOTIKO EVOG GLUVOAOV OEOOUEVMVY E1GO00L Eivor
o TPOoPAEYLO Yo pio cuykekpluévn €£odo yvmotn o¢ etikéta. To teot X-tetpaywvo (chi-
square test) tov Pearson ypnoipomotleital Yoo vo TpocOloploTEl €4V LVIAPYEL GTATIOTIKA
ONUOVTIKT] O10popd  HETAED TOV OVAUEVOUEVOV GLYVOTHTMOV Kol TOV TOUPUTNPOVUEVOV
ovYVOTNT®OV o€ pa 1N 7mePoooTEPe; Katnyopieg o€ €va daotavpouévo mivaka (Cross
Tabulation). e avt ™V Tepintmon, 6o yapniotepn eivor n Padporoyia Tov Tediov elGoy®YNC,

1660 10 TPoPAEYIUN glvon 1) ETIKETO.

Chi-Square Test for Rejected Loans
Field Score

0 amount_requested 2.059962e+06
1 debt to income ratio 1.970787e+07
2 employment_length 6.990179e+02

EIKONA 5.'EAErXos TETPATQNOY X FA TA ANIOPPIDOENTA AANEIA (PETERSON, 2020)

O mopoandve wivakag vrodeikviel 0Tt | uetafint emp_length givor o Tpogidomomtiky yio ™
Babuoroyio kivévvou (Risk Score) yio évav vroyneilo kot ot petafAntég debt_to_income_ratio
Kobdc kot 1 petofinty amount_requested eivor opoimg mpoyvoortikég ™¢ Pabuoloyiog
Kwdvvov (Peterson, 2020).

O wivaxog yio o amodektd ddaveta deiyvel 6Tt to emp length givor to mo mpoPAéyipo yuo to
emtoKl0, akoAoVBOVEVO amd TO AOGYO YpEOLG TTPog ecod e, Méon Baduoroyia FICO xot n

Myotepo mpoPAéyiun petafint ivor o mocsd tov daveiov (loan_amnt) (Peterson, 2020).
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Chi-Square Test for Accepted Loans

Field Score
0 loan_amnt 251698.386560
1 dti 297.226321
2 emp_length 54 408844

3 FICO_Average 430.047898

EIKONA 6. EAEFX0s TETPAFQNOY X MlA TA ETKEKPIMENA AANEIA (PETERSON, 2020)

2.3.2.2. YHMAZXIA XAPAKTHPIZTIKOQON

Mo evorloktiky Abon ywoo avti g emioyng Univariate elvar m ypnom petpnoewnv Pdoet
ONUOGIOG YOPUKTNPIGTIKAOV TOL YPNCHOTOLEL Evav Ta&tvountn Yo va Kabopicel Tov fadud g

oyéong peta&y evog mediov elcaymyng kot g etikétag (Peterson, 2020).

Xpnowomowwvrag évav ta&vountn «Extra Trees Classifier», khdon n omoia vAomotel évav peto-
EKTIUNTN OV TaPLalel og Evav TANO0G TLYUOTOUEV®Y JEVTIPOV amopacewv (extra trees) oe
LPOPa VIOJETYHLOTA TOV GLVOLOL JEOUEVMV Kol ypnotponotel T péon T yo ) Pertioon
NG TPOYVMGTIKNG aKPIPELOG Kot TOV EAEYYOL TNG VIEPTPOCAPLOYT. XPTOLLOTOIDOVTIOS AVTOV TOV
Tomo  taSvountn oto  0edopéva. TV omopplpbéviov  davelov To  akdAovbo chvoAro

OMOTEAECUATOV:

Feature Importance of Rejected Loan Application Fields

employment_length

amount_requested

debt_to_income_ratio

0.0 01 0.2 03 04 05 06 0.7

EIKONA 7. ZHMAXIA METEOQN TON AIIOPPI®OENTON AANEIQN (PETERSON, 2020)
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Ye autv Vv mepintmon, 6o vynAdtepn eival 1 Paduoroyia, TOG0 Mo TPOYVOSTIKY £ivor N
petafint 10660v g etkétags. 'Etot, ypnoonoidvag tov tpdcheto tasvountn dEvipwy, To
dti eivar ToAd 1o mpoPAEY IO Y1 TO delkTN Kvdvvo Kot akdun kot to amnt_requested sivon o

nwpoPAéyiuo oo to emp_length (Peterson, 2020).

H xatovopn g onuociog Tov YopaKTnpioTIK®V Yo T HeTafAntég mov oyetilovrar pe to
gyKekpluéva davela ival mo oTeVE opadomomuévn, pe to dti va eivat eEhaepdc mo tpoPAéyiLo
and to mocd (amount requested) kot o1 vroOrouteg peTAPANTEG v okoAovOoHV Tapdpole Taon

oto Babud g TpoPreyipnotnTdg Tovg (Peterson, 2020).

Feature Importance of Approved Loan Application Fields

emp_length

FICO_Average

loan_amnt

1

0.00 0.05 0.10 0.15 0.20 0.25 0.30 035

EIKONA 8. XHMAZIA METEOQN TQN ETKEKPIMENQN AANEIQN (PETERSON, 2020)
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2.3.2.3. XYNTEAELTHE XYIXETIZHE PEARSON ME HEATMAP

Xpnowonoumvtag PactKES TEPLYPAPIKES CTOTIOTIKES OTMS O GLVIEAECTNG cvoyéTiong Pearson,
UTOPOVUE VO TAPOLUE Lo POCIKY] €KOVA TG oYéong OA®V TV PETABANTOV GE €vol GUVOLO

OEdOUEVDV.

"Evag amd toug evkoddtepovg TpoOTovg va anotunwdel | cvuoyétion petasd 600 petafAntov gival
vo. oyedaotel évo Heatmap plot (Peterson, 2020). e ovtfiv v mepintwon, 1060 t0. TEdin
€16000V 000 Kol M €TKETA oYedtdlovion Katd pkog tov d&ova X Kot Tov déova Y, pe po
apOuntikny Pabuoroyia peta&d [-1,00 ko 1,00] mov ovimpocwredel T oxéon HETOED TOV

petafAntov Kotd pnkog kabe dEova.

Rejected Loan Applications by Loan Amount, Debt-to-income Ratio, Risk Score, and Employment Length

. 0.046 | -0.018

0099 | 0.018] 0.049

amount_requested -

debt to_income_ratio

nsk_score -

= =]
4 2
(7] W

employment_length

i i [ [1

nsk score

amount_requested

debt to income ratio
employment_length

EIKONA 9. XXETIKOTHTA METEOQN AITIOPPI®OENTON AANEIQN (PETERSON, 2020)
O1 petafintéc pe Tov vymrotepo Pabud Oetikng oyeTikdOTNTOG £ivol To amount_requested kat o
delktng kwdvvov (risk_score) kot ot petaPAntéc pe Tov vyniotepo Pobud  apvnTikng

oyeTikoTNTAG £ivan To amnt_req pe to dti (Peterson, 2020).
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e OTL apopd To EYKEKPLUEVA OAVELD O1 LETOPANTES e TOV VYNAITEPO Pabud BETIKNG GLYYEVELNG
elvar dti ko int rate kol or petafAnTtég pe Tov vyMAOTEPO Pabud apyNTIKNG cvyyévelng givarl

FICO_Average xou int_rate (Peterson, 2020).

Accepted Loan Applications by Loan Amount, Debt-to-income ratio, Interest Rates, Average FICO Score and Employment Length

loan_amnt
00075 016 0062 0084
@i
00015. 024 00356 2073
int_rate -
016 024 -O 023

emp_length
0062 0036 0 023.003!

FICO Average
0084 0.073 0031 .

& ’

Int_rate

loan amnt
emp_length

FICO Average

EIKONA 10. BAOMOZX LYEXETIZHE METABAHTON ETA ETKEKPIMENA AANEIA

H ovykexpipévn avaivon KotaAnyel 6T0 GUUTEPAGLA TOG OEV VILAPYEL Kopio LETAPANTH TOL VA
umopet va wpoPAréyet edv o aitnon daveiov Ba yiver amodekty 1 O amoppipbet pe Pdon ™
ouvolkn Babpoioyio KvdLVOL TOL OUTOVVTOC, EKTOG OO TOVS PLGIKOVS KOVOVES TOV UTOPEL VoL
&xel Béoel 0 opyaviopog. Qotdco, ypnoomoldvtog texvikég Univariate, Feature Selection ko
Correlation og évo VTOGVVOLO EYKEKPIUEVOV Kot amopplpBéviov dedopévav aitnong daveiov
and 1o Lending Club, pmopovue va €yovpe po Pacikn aicbnon yu 1o oyetikd Pabud ctov
o10{0 GLYKEKPIUEVEG UETAPANTEG UTOPEL VO EMNPEAGOVY TIC ETIKETEG EVTOG TNG Ot omg daveiov
Kot €6V 0VTEG Ol TACELS £IvVOl GUVETEIC YPNOYLOTOIDOVTOS OLOPOPETIKES TEYVIKEG LOVIEAOTTOINGNG
(Peterson, 2020).
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3. MEOOAOAOITA'EPEYNAX

Avti 1 evotTa TEPLYPAPEL TN O1001KOGTIo LE TOV OTOi0 YIVETOL 1| EPYOGIA Y10 TOLG GKOTOVE TNG
enitevéng tov gpeuvnTIK®V otoywv. H evotta mepthapfaver Bépoto OTmg o oyedlacpuds e
épevvag, TV ovAhoyn dedopévev, v enefepyacio SeSOUEVOV KOl TIG TEXVIKEG OVOAVLOTG

OEdOUEVDV.

3.1. ZXEAIAZMOX MEAETHZ

To ypovikd amotdimopa TV dedouévov aeopd to £t 2007-2018 (Q4). H meprypagikn
OTOTIOTIKY] AVAALGN YIVETOL Y10 VO S1EPELVNOOVY 01 OHOIOTNTEG KOl Ol SLOPOPES, OGOV 0POPa TOL
YOPOKTNPOTIKE TOL Oaveiov, kabBdg Kot ta potifa mwov oynuartiCovior Otav opiopéva

ovvovaloviol MOTE Vo EMAEXHOVV 01 KATAAANAES LETAPANTES Yo TV dnpovpyia TOL deikT).

ZYETIKA LE TO GUVOAO OE00UEVAOV KOl CLYKEKPIUEVA T ATOdEKTA ddvela, mepthapPdavel 2260701
avtikeipeva mov gpeavifovtor o¢ «ypappécy amd ta onoio tpeic (3) dev EMKLPOVOVTOL MG
oelpég kol £tol agopovvral oy opyn. Paivetonr 6Tt vVEApyovv ekoTd mevivia pia (151)
petofAntés, mov eppaviCovtor ®¢ 'omAeg, ol OmoieC AVIUTPOSOTEVOLV  SLOUPOPETIKAL
YOPOKTNPLOTIKA 0T TO 070l apatpovvtat ot tevivia, oktd (58) Aoym tudv N/A. EmumAéov, ta
TEPLOCOTEPO AMO OVTO OV elval GYETIKA pe TNV aEOAOYNON SAVEIOANTTOV, MGTOGO gV
emnpealovv Tic peBodovg ekkabapiong. Avt n e€aipeon elvar acnpavin Aappdvoviog vedyn ™
OUVOAIKY] OovoAoyiot TOUG ©0TO0 GUVOAO Ogdopévmv. TToAAd amd to oTOTIoTIKG POVTEAD OV
Aertovpyohv KoAG pe HETAPANTEG VYNANG GLGYETIONG, TAVTIONG, KOU Yo VO amo@evydel pa

TETOL0L KOTAGTAOT AVTEG 01 HETAPANTES OV AapPdvovtat vToy).
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3.2. ZYNOAO AEAOMENQN

To Lenders Club, Baon tov cuvorov dedouévmv, eépet 2260698 davelo mg EYKEKPIUEVA Y10 TV
nepiodo 2007-2018(Q4). Ao avtd to 78% apopa TOTOTIKES KAPTES KAl EVOTOMGELS XpemdV. To
YHvolo Agdopévov yperdletal ekkabdpion mpokeévou va, yivel pedétn n omoia Ba yiver Baon
KOO0V aVOALTIKOV HeBOd®V oL Ba TEPTYPAPOLY TAPUKAT® TPOKEWEVOD VO KATUCTEL YPNCIUO

Y10 TOVG GKOTOVG TNG EPYOCIOC.

3.2.1. [TIEPITPA®H METEGON

Ymv mopeia g epyaciag Oa yivetar omOTUTMOON TOV OMOTEAECUATOV QPAGEOLOYIKA UE TIG
ovopacieg Tov petafintov, kabong Ba ypelaotel yio v cdykpion tovg. Ot mapakdto mivakes
agopovv ta peyédn mov Ppiokovior 610 Xvvoro twv Agdopévov to omoia pmopodv vo

avaktnBovv and tov 1otdtono Kaggle.

IIINAKAZ 1. ONOMAZIEEX METEOGQN TQN ErKEKPIMENQN AANEIQN

LoanStatNew Description

acc_now_deling The number of accounts on which the borrower is now
delinquent.

acc_open_past_24mths Number of trades opened in past 24 months.

addr_state The state provided by the borrower in the loan
application

all_util Balance to credit limit on all trades

annual_inc The self-reported annual income provided by the
borrower during registration.

annual_inc_joint The combined self-reported annual income provided by
the co-borrowers during registration

application_type Indicates whether the loan is an individual application
or a joint application with two co-borrowers

avg_cur_bal Average current balance of all accounts

bc_open_to_buy Total open to buy on revolving bankcards.

bc_util Ratio of total current balance to high credit/credit limit
for all bankcard accounts.

chargeoff_within_12 mths Number of charge-offs within 12 months

collection_recovery fee post charge off collection fee

collections_12 mths_ex_med Number of collections in 12 months excluding medical
collections

deling_2yrs The number of 30+ days past-due incidences of
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delinquency in the borrower's credit file for the past 2
years

deling_amnt The past-due amount owed for the accounts on which
the borrower is now delinquent.

desc Loan description provided by the borrower

dti A ratio calculated using the borrower’s total monthly
debt payments on the total debt obligations, excluding
mortgage and the requested LC loan, divided by the
borrower’s self-reported monthly income.

dti_joint A ratio calculated using the co-borrowers' total

monthly payments on the total debt obligations,
excluding mortgages and the requested LC loan,
divided by the co-borrowers' combined self-reported
monthly income

earliest_cr_line

The month the borrower's earliest reported credit line
was opened

emp_length Employment length in years. Possible values are
between 0 and 10 where 0 means less than one year
and 10 means ten or more years.

emp_title The job title supplied by the Borrower when applying

for the loan.*

fico_range_high

The upper boundary range of the borrower’s FICO at
loan origination belongs to.

fico_range_low

The lower boundary range of the borrower’s FICO at
loan origination belongs to.

funded_amnt

The total amount committed to that loan at that point in
time.

funded_amnt_inv

The total amount committed by investors for that loan
at that point in time.

grade

LC assigned loan grade

home_ownership

The home ownership status provided by the borrower
during registration or obtained from the credit

report. Our values are RENT, OWN, MORTGAGE,
OTHER

id

A unique LC assigned ID for the loan listing.

il_util

Ratio of total current balance to high credit/credit limit
on all install acct

initial_list_status

The initial listing status of the loan. Possible values are
-W, F

ing_fi

Number of personal finance inquiries

ing_last_12m

Number of credit inquiries in past 12 months

ing_last_6mths

The number of inquiries in past 6 months (excluding
auto and mortgage inquiries)

installment

The monthly payment owed by the borrower if the loan
originates.
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int_rate

Interest Rate on the loan

issue_d

The month which the loan was funded

last_credit_pull_d

The most recent month LC pulled credit for this loan

last_fico_range_high

The upper boundary range of the borrower’s last FICO
pulled belongs to.

last_fico_range_low

The lower boundary range of the borrower’s last FICO
pulled belongs to.

last_pymnt_amnt

Last total payment amount received

last_pymnt_d Last month payment was received

loan_amnt The listed amount of the loan applied for by the
borrower. If at some point in time, the credit
department reduces the loan amount, then it will be
reflected in this value.

loan_status Status of the loan

max_bal_bc Maximum current balance owed on all revolving
accounts

member_id A unique LC assigned Id for the borrower member.

mo_sin_old_il_acct

Months since oldest bank installment account opened

mo_sin_old_rev_tl op

Months since oldest revolving account opened

mo_sin_rcnt_rev_tl_op

Months since most recent revolving account opened

mo_sin_rcnt_tl

Months since most recent account opened

mort_acc

Number of mortgage accounts.

mths_since_last_deling

The number of months since the borrower's last
delinquency.

mths_since_last_major_derog

Months since most recent 90-day or worse rating

mths_since_last_record

The number of months since the last public record.

mths_since_rcnt_il

Months since most recent installment accounts opened

mths_since_recent_bc

Months since most recent bankcard account opened.

mths_since_recent_bc_dlq

Months since most recent bankcard delinquency

mths_since_recent_inq

Months since most recent inquiry.

mths_since_recent_revol_deling

Months since most recent revolving delinquency.

next_pymnt_d

Next scheduled payment date

num_accts_ever_120 pd

Number of accounts ever 120 or more days past due

num_actv_bc tl

Number of currently active bankcard accounts

num_actv_rev _tl

Number of currently active revolving trades

num_bc_sats Number of satisfactory bankcard accounts
num_bc _tl Number of bankcard accounts
num_il_tl Number of installment accounts

num_op_rev_tl

Number of open revolving accounts

num_rev_accts

Number of revolving accounts

num_rev_tl_bal gt 0

Number of revolving trades with balance >0

num_sats

Number of satisfactory accounts

num_tl_120dpd_2m

Number of accounts currently 120 days past due
(updated in past 2 months)
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num_tl_30dpd

Number of accounts currently 30 days past due
(updated in past 2 months)

num_tl_90g_dpd 24m

Number of accounts 90 or more days past due in last 24
months

num_tl_op_past_12m

Number of accounts opened in past 12 months

open_acc

The number of open credit lines in the borrower's credit
file.

open_acc_6m Number of open trades in last 6 months

open_il_12m Number of installment accounts opened in past 12
months

open_il_24m Number of installment accounts opened in past 24
months

open_act_il Number of currently active installment trades

open_rv_12m Number of revolving trades opened in past 12 months

open_rv_24m Number of revolving trades opened in past 24 months

out_prncp Remaining outstanding principal for total amount

funded

out_prncp_inv

Remaining outstanding principal for portion of total
amount funded by investors

pct_tl_nvr_dlg Percent of trades never delinquent
percent_bc gt 75 Percentage of all bankcard accounts > 75% of limit.
policy code Publicly available policy code=1

new products not publicly available policy code=2
pub_rec Number of derogatory public records

pub_rec_bankruptcies

Number of public record bankruptcies

purpose

A category provided by the borrower for the loan
request.

pymnt_plan Indicates if a payment plan has been put in place for
the loan

recoveries post charge off gross recovery

revol_bal Total credit revolving balance

revol_util Revolving line utilization rate, or the amount of credit
the borrower is using relative to all available revolving
credit.

sub_grade LC assigned loan subgrade

tax_liens Number of tax liens

term The number of payments on the loan. Values are in
months and can be either 36 or 60.

title The loan title provided by the borrower

tot_coll _amt Total collection amounts ever owed

tot_cur_bal Total current balance of all accounts

tot_hi_cred_lim Total high credit/credit limit

total_acc The total number of credit lines currently in the

borrower's credit file

(28]




Metamntuxiakn Atatppn

Koamiov Iodvvng

total_bal_ex_mort

Total credit balance excluding mortgage

total_bal il Total current balance of all installment accounts
total_bc_limit Total bankcard high credit/credit limit

total_cu_tl Number of finance trades
total_il_high_credit_limit Total installment high credit/credit limit
total_pymnt Payments received to date for total amount funded

total_pymnt_inv

Payments received to date for portion of total amount
funded by investors

total_rec_int

Interest received to date

total _rec_late_fee

Late fees received to date

total_rec_prncp

Principal received to date

total_rev_hi_lim

Total revolving high credit/credit limit

url

URL for the LC page with listing data.

verification_status

Indicates if income was verified by LC, not verified, or
if the income source was verified

verified_status_joint

Indicates if the co-borrowers' joint income was verified
by LC, not verified, or if the income source was
verified

zip_code

The first 3 numbers of the zip code provided by the
borrower in the loan application.

revol_bal_joint

Sum of revolving credit balance of the co-borrowers,
net of duplicate balances

sec_app_fico_range_low

FICO range (high) for the secondary applicant

sec_app_fico_range_high

FICO range (low) for the secondary applicant

sec_app_earliest_cr_line

Earliest credit line at time of application for the
secondary applicant

sec_app_ing_last_6mths

Credit inquiries in the last 6 months at time of
application for the secondary applicant

sec_app_mort_acc

Number of mortgage accounts at time of application
for the secondary applicant

Sec_app_open_acc

Number of open trades at time of application for the
secondary applicant

sec_app_revol_util

Ratio of total current balance to high credit/credit limit
for all revolving accounts

sec_app_open_act _il

Number of currently active installment trades at time
of application for the secondary applicant

Sec_app_num_rev_accts

Number of revolving accounts at time of application
for the secondary applicant

sec_app_chargeoff_within_12 mths

Number of charge-offs within last 12 months at time
of application for the secondary applicant

sec_app_collections_12_mths_ex_med

Number of collections within last 12 months excluding
medical collections at time of application for the
secondary applicant

sec_app_mths_since_last_major_derog

Months since most recent 90-day or worse rating at
time of application for the secondary applicant
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hardship_flag

Flags whether the borrower is on a hardship plan

hardship_type

Describes the hardship plan offering

hardship_reason

Describes the reason the hardship plan was offered

hardship_status

Describes if the hardship plan is active, pending,
canceled, completed, or broken

deferral_term

Number of months that the borrower is expected to pay
less than the contractual monthly payment amounts due
to a hardship plan

hardship_amount

The interest payment that the borrower has committed
to make each month while they are on a hardship plan

hardship_start_date

The start date of the hardship plan period

hardship_end_date

The end date of the hardship plan period

payment_plan_start_date

The day the first hardship plan payment is due. For
example, if a borrower has a hardship plan period of 3
months, the start date is the start of the three-month
period in which the borrower is allowed to make
interest-only payments.

hardship_length

The number of months the borrower will make smaller
payments than normally obligated due to a hardship
plan

hardship_dpd

Account days past due as of the hardship plan start date

hardship_loan_status

Loan Status as of the hardship plan start date

orig_projected_additional_accrued_int
erest

The original projected additional interest amount that
will accrue for the given hardship payment plan as of
the Hardship Start Date. This field will be null if the
borrower has broken their hardship payment plan.

hardship_payoff_balance_amount

The payoff balance amount as of the hardship plan start
date

hardship_last_payment_amount

The last payment amount as of the hardship plan start
date

disbursement_method

The method by which the borrower receives their loan.
Possible values are CASH, DIRECT PAY

debt_settlement_flag

Flags whether the borrower, who has charged-off, is
working with a debt-settlement company.

debt_settlement_flag_date

The most recent date that the Debt_Settlement_Flag
has been set

settlement_status

The status of the borrower’s settlement plan. Possible
values are: COMPLETE, ACTIVE, BROKEN,
CANCELLED, DENIED, DRAFT

settlement_date

The date that the borrower agrees to the settlement plan

settlement_amount

The loan amount that the borrower has agreed to settle
for

settlement_percentage

The settlement amount as a percentage of the payoff
balance amount on the loan

settlement_term

The number of months that the borrower settles for
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ITINAKAX 2. ONOMAZXIEZ METEOQN ATTOPPI®OENTQN AANEIQN

RejectStats | Description

File

Amount The total amount requested by the borrower

Requested

Application | The date which the borrower applied

Date

Loan Title The loan title provided by the borrower

Risk_Score | For applications prior to November 5, 2013, the risk score is the borrower's FICO
score. For applications after November 5, 2013, the risk score is the borrower's
Vantage score.

Debt-To- A ratio calculated using the borrower’s total monthly debt payments on the total

Income debt obligations, excluding mortgage and the requested LC loan, divided by the

Ratio borrower’s self-reported monthly income.

Zip Code The first 3 numbers of the zip code provided by the borrower in the loan
application.

State The state provided by the borrower in the loan application

Employmen | Employment length in years. Possible values are between 0 and 10 where 0 means

t Length less than one year and 10 means ten or more years.

Policy Code | publicly available policy _code=1

new products not publicly available policy code=2
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3.3. ANAAYZH AEAOMENQN

H Python givon o eppunvevpévn, d100pacTiKT, OVTIKEYEVOSTPOPNS YADGGH TPOYPULUUATIGLOV.
Evoouatovel evotreg, eEaipécelc, SOLVOIKTY TANKTPOAOYNGN, SVVOUIKOVS TOTOVG OEOOUEVMV
TOAD VYNAOD emmédon Kot KAGGE. Ymootnpilel TOAAATAG TOPASELYHOTO TPOYPOUUUOTIGHLOD
TEPO. OO OVTIKEWLEVOSTPAPY TPOYPOUUUOTIOHO, OM®G  SOdIKACTIKOG KOl AEITOVPYIKOG
npoypappoticpds. H Python ocuvovdlel aloonueimm woyd pe modd capr] odvtaln. Awabétet
OlEMAPEC 68 TOAEG CLOTNUIKEG KANOELS Ko PBiAtodnkeg cvotnuatog, kabmg Kol 6€ ddpopa
ocvotipata topafdpwv kot eivor enektdoiun o C 1 C ++. Mropet eniong va ypnotpomombet mg
YADGGO EMEKTOONG YO EQPOPUOYEG OV Yperdlovtal mpoypappotilopevn demaen. Téhog, N
Python eivar @opnt xabmg €xer v dvvardonta va tpéyel o€ moAAEC mapaArayés Unix,

ovumeptiappavopévov Linux kot macOS, kot o€ Windows (Python Software Foundation, 2021).

I'o v avdAivon yiveton yprion g Python xafdc péoa and v Dask pag divetar n dvvatdnta
va Eemepdoovpe TEPLOPICLOVS VITOALOYIGTIKTG SUVOUNG Kot Vo YIVETOL 1) aviAvoT YpnyopoTepa.
dvowkd v To Vv ypnon g Python ypnoworoovpe v covita PyCharm (Jet Brains Inc.,

2021) kabmdg eivor avolytov KMOOIKO Kot UTOPOVUE VO KOVOVLUE TOPUUETPOTOUGES OPKETA

ypfiyopa.

Téhog T dQOPO VTOGVLVOAN TOVL TPOKLATOVV amd TNV  AlEPELYNTIKY OVOAVOT OV
TpaypaTonoleital, sldyovral kot avaivovior 6to IBM SPSS mpoxeiuévou va yivel yprion tov

epyoareiwv ToL.
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3.3.1. AIEPEYNHTIKH ANAAYZH AEAOMENQN (EDA)

H depguvntikn avdivon dedopévev givor Lo TpocEyyion avaAvons GLVOLMY dEOOUEVMY Y10, TN
GUVOYT TOV KUPLOV YOPOKTNPIOTIKOV TOVS, YPTCLOTOLOVING CLYVE GTOTIGTIKG YPOOIKE Kot
GAdeg nebddovg ontikomoinong dedopévmv. Eva otatiotikd poviého umopet va ypnoipomombei i
oL, aALd Tpotiotwg to EDA glvat yuo va do0Ee TL Litopovv vau LLog TOVV o OEO0UEVE TEPQL Ao
NV TUTIKY| €pyocio povtelomoinong N dokiung vrobécewv. XpNoonoleital TPOGUPUOGHEVOG
KOOKOG TNG KowvotnTag Jovian yio tnv availvon pe aAlayEg yio Ty cupPatdtnTa TdV EVIOADY

og Python 3.9 kot PyCharm 2020 Win.
211¢ TEPLoGOTEPES TEPIMTOGELS, TO EDA amoteAeitan amd:

Tnv ovowm odoun tov peyébovg TV dedopévev, o aplBudg TV OEYUATOV KOl TOV
YOPOKTNPIOTIKAOV, TNV TAPOLGIo/omovsio Tidv Tov Agimovv, €lte To YOPOKITNPIOTIKE &ivat
aplOunTkd eite avikeipevo copPorocelpds, o omoio Ol €xovV GYEOT HE TNV TEPATEP®

avéAivon.
Tnv katovoun TV 0E00UEVOV GE HELOVOUEVA YOPOKTNPLOTIKE (KOVOVIKY], SIOVUUKT] K.A.T.).

Tnv cvoyétion TV YOPAKTNPIOTIKOV HETOED TOVG ZNUOVTIKG GUUTEPAGLOTO TOV WITOPOVV VO
e€ayBovv amd ta dedoUEVA GE GYECN LLE TOVG EMYEPNUOTIKOVS GTOYOVG Yol T deaymyn g

avaivong.
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3.3.2 AOT'I=ZTIKH I[TAAINAPOMHIH

H dvadikn Loyiotikny maiwvdpounon (binary Logistic Regression) mpopAénet v mboavotnta oti
o mopomnpnon eumintel oe pia omd T 000 Katnyopleg pog Oyotoung e&optnuévng
petafintng mov Paciletor og pio N mepiocdTEPEg aveEdpTnTeg LETAPANTEG TOL UTOpEL var eivart

elte ovveyeig elte KT YOPIKEC.

O AOYOG OV TPAYLOTOTOLEITOL 1) GUYKEKPIUEVT] OVAALGOT YiveTal S10TL KOAVTTEL TIG AVAYKEG (G
TPOG TOVG KVPLITEPOVG GTOYOVG TNG £pYacioc. To vTocLVOLO ivatl EKEIVO TOV TPOKVTTEL OO TNV
EDA, peta&d tov anmoppioféviov Kot Tov eykekpluévav daveimv, pue eEapmmuévn petafint v
‘Eykpion 1 v Andpprym, yopic va Aopfdvetor vroyty To ov oto YKEKPIUEVO ddveEln £yve

QTTOTANP®UY LETA TNV EKTAUIELON TOL daveioL 1) VITAPYEL ABETNON.
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4. AIIOTEAEZMATA
4.1. ATIOTEAEEMATA AIEPEYNHTIKHE ANAAYZHX AEAOMENQN (EDA)

4.1.1. EYPEZH KOINON METE®QN METAZY TQN AYO YITOZYNOAQON (ETKEKPIMENA
AANEIA & ATIOPPIOOENTA AANEIA)

ITINAKAZ 3. KOINA METE®@H METAZY ErKEKPIMENQN KAI ATIOPPI®OENTOQN AANEIQN

accepted_headings  rejected_headings

0 loan_amnt Amount Requested

1 title Loan Title

2 dti Debt-To-Income Ratio
3 zip_code Zip Code

4 addr_state State

5 emp_length Employment Length

4.1.2. TIAHOOXE ETKEKPIMENQN KAI ATIOPPI®OENTON

To moapandve pog emotpépet 2260701 Eykexkpuéva Advela ko 27648741 AmopprpBévta. Ot
OVOpOGieg TV ‘KEPOMO®V’ péca 010 Zuvoro Awapépel evod avagépetal oto oo péyedoc. Ta

amopplpOévta dAveln vITEPTEPOVV aplBUNTIKG o€ oYEon Le Ta eyKekpiéva 10:1.
Agrypotoinyio:

ATt 0 XOvoro Agdopévov eivar peydio kot dgv Ba ypnowomomBel akdpo GUYKEKPIUEV
BprodNKn vy mapdAAnAn vmoAloyiotikny yiveron derypatoAnyic 20% Tov Guvolov Yo
ypyopotEPOVG XpOVOLS AouPavovtag voyn v mhoavotnta vrapéng tov bias aAld kol v

TOAVOTNTO EGPOALEVNG SEIYUATOANYIOG OV DITAPYOVY AVOUAAIEG GTO GUVOAO.
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4.1.3. EYPEZH KAI'EAErX0z N/A TIMON =TO XYNOAO AEAOMENQN

2xedov 44 yapoktnplotikd ot Eykexpipuéva Advelo Aeimovv and to Dataset, ndvo and to 50%
TOV €YYPAPAOV, KOOIGTOVTAG £T6L QLTE TO YOPAKINPIOTIKE ABAGILO Y10 TEPOITEP® OVOAVOT|

aAAG kot 58 amd avtd Eyovv pitfall oto 30%. Avtd Tapovcialoviol TaPaKATEO UE ‘UTAe’ YPDLLOL.
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EIKONA 11. N/A TIMEZ $TO YNOAO ErKEKPIMENQN AANEIQN
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[Mapatmpodpe Tog ota amoppipdivia davela amovoidletl To 66% tov peyébovg Risk_Score. Avtd
OVGLUOTIKA OVTITPOCMONTEVEL TNV PaBIOAOYNON PIOKOV TOL £XEL O CLYKEKPIUEVOC TEAATNG EVTOG
0V opyavicpov. H amovcio 1660 peydhov mocootol eite onuaivel mmg to dedopéva Exovv
dwwokevaotel N dekaoytd exatoppdpla (18000000) artnoelg daveiov amoppipbnkav ympic vo
TEPAGOVV J1OIKAGT0 AEIOAOYNONG KOl VITOAOYIGHOV piokov. OTmg avapEPETOL GE TOVOLOIOTUTY
avaivon oto Jovian (Ratadas, 2020) swdaletar g 0 Adyog ypéovg mpog elcddnua ,Debt-To-
Income Ratio (DTI), kot n dwpkewn anacyoinong ,Employment Length, eivor Poaoucoi

TOPAYOVTES Y10 ATOPPIY.

Policy Code -
Employment Length -l

State -

Zip Code -

Debt-To-Income Ratio -
Risk Score -

Loan Title -

Application Date -

Amount Requested -

EIKONA 12. . N/A TIMEZ 5TO ZYNOAO TON AMOPPI®OENTQN AANEIQN
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4.1.4. A®OATPEZH TIMON N/A KAI AIITAOTYTION ATIO TA YITOSYNOAA

Katd apynv otav ot tipég N/A Eemepvave to 30% tov cuvorov g kabe othing (column) tote
avtd 10 péyebog Ba mpémel va apatpeital and T0 cLVOAO. g TEPINT®ON 7OV T, LEYEON Tov Oa
agatpefovy avamapiotobv 10 30% Tov GVVOAOL TV peYEBmY TdTE eivan Bepitd va yivel pedétn
KOl OVOALON Y10 TV OvVOYKOLOTNTO TOLG MG TPOG TO GUVOAO, Yo VO armopevyBodv ecQaAnEVa

GUUTEPAGLLOTOL.

Y10 Eykexpyéva Advewo, 58 peyébn sivon mpog apaipeon Paon tov moparave. O mopokdto

TvoKoG avapépeL To LeYEDN mov aparpétnkay, to tocootd N/A tudv mov givor wve amd 70%.

TTIINAKAX 4. AITIOYZIAZONTA AEAOMENA ITANQ TOY 70%0

Ovopoacio ZthAng N/A >70%
all_util OXI
annual_inc_joint NAI
debt_settlement_flag_date NAI
deferral_term NAI
desc NAI
dti_joint NAI
hardship_amount NAI
hardship_dpd NAI
hardship_end_date NAI
hardship_last_payment_amount NAI
hardship_length NAI
hardship_loan_status NAI
hardship_payoff balance_amount NAI
hardship_reason NAI
hardship_start_date NAI
hardship_status NAI
hardship_type NAI
il_util OXI
ing_fi OXl
ing_last_12m OXI
max_bal_bc OXI
member _id NAI
mths_since_last_deling OXI
mths_since_last_major_derog NAI
mths_since_last_record NAI
mths_since_rent_il OXI
mths_since_recent_bc_dlq NAI
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mths_since_recent_revol_deling
next_pymnt_d

open_acc_6m

open_act il

open_il_12m

open_il_24m

open_rv_12m

open_rv_24m

orig_projected_additional_accrued_interest

payment_plan_start_date
revol_bal _joint
sec_app_chargeoff within_12 mths

sec_app_collections_12 mths_ex_med

sec_app_earliest_cr_line

sec_app_fico_range high
sec_app_fico_range low
sec_app_ing_last_6mths

sec_app_mort_acc

sec_app_mths_since_last_ major_derog

Sec_app_num_rev_accts
Sec_app_open_acc
sec_app_open_act il
sec_app_revol_util
settlement_amount
settlement_date
settlement_percentage
settlement_status
settlement_term
total_bal il

total cu_tl

OXI
OXI
OXI
OXI
OXI
OXI
OXI
OXI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
NAI
OXI
OXI

Koamiov Iodvvng

To mopomdve peyédn Ba aeopebovv Aoym tov mAnbovg twv N/A odld kot 810T1, apopodv

Kuplog peyEédn mov &ite AVITPOSMOTELOVTOL OTOUIKE Kot Oyl G OUAOEG AOYOPLOCU®V GE 1O1EG

ovupaoeig, my. dti ue dti-joint 6mov n eyypoaen ¢ opadoroinong tov dti dev éxel vonua eav

VILAPYEL LOVO EVOG EVEYOUEVOG.
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4.1.5. EEOMAAYNIH AEAOMENQN, YIIEP APIOMON

Ta mepiocOTEPO YOPAKTNPIOTIKG GTO GHVOAO OESOUEVOV OTOOEKTMV VTTOOEGEMY OV delyvouv
Kapio. oLGYETION, OPICUEVO YOPOKTNPLOTIKE epgavifovv kupimg Oetikny ovoyétion mov
ONUEWDVETAL PE KOKKIVO Xp®Ua. Ta ¥apakTnplotikd mov eppovitovv Betikn cvoyétion sivol ta

egiig:

1. ApiOuog  loyopracpudv  pe  KabBvotépnon 120 M meplocotepeg  MUEPES
(num_accts_ever_120_pd)

2. Ap1Budc evepymv avaxvklobuevoy cuvaAlaydv (num_actv_rev_tl)

3. ApBudc hoyopraopmv tpareliknc kaptag (num_bc_tl)

4. ApBuds avorytdv avakvkAovpEVOY Aoyaplooumy (hum_op_rev_tl)

Ta mopoandve yopaknpiotikd oyetioviol pe ) dpacTnpOTNTe TOV TIGTOTIKOV TPOTOVIWY TOV
ypnoomotovv ot motwtég (Choudhry & Darell, 2011) kot og ek T0VTOL VIAPYEL TAEOVAGHOG GE

QLTIV TNV ETAOYN YOPOUKTNPLOTIKOV GE QLTO TO GUVOAO JESOUEVMV.

IIINAKAZX 5. XYZXETIZH I10Z0Y, BAOMOAOTI'TAZL PIZKOY KAI DT

Amount Requested Risk_Score Debt-To-Income Ratio

Amount Requested 1.000000 0.246186 -0.000139
Risk_Score 0.246186 1.000000 -0.001841
Debt-To-Income Ratio -0.000139 -0.001841  1.000000

210 oOvoro dedopévav TV amopplpféviav dovelwv, vrdpyel KoK cvoyétion petald Tov
Risk Score kot tv dAA@V aplOunTik®V YopaKTNPIoTIK®V. AVTO LTOYPOUUILEL TNV avAayKn Yo
TPoceKTIKN afloAdynon tov dedouévav kabmg dev pmopel va apopedel cav péyeBog to

Risk_Score gvé tantodypova amovctalel mepimov 1o 66% Tmv yypupdv Tov.
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Koamiov Iodvvng

4.1.6. XYTKPIZH KAI ANAAYZH KOINON METE@ON ErKEKPIMENQN KAI ATTOPPIOOENTON AANEIOQN:

[Tpoxeyévou va yivetor GOYKpPIoN Kol €VOmoinon TV 2 VTOGLVOA®Y APOIPOVVTOL TPMTO TO.

outliers.

ITINAKAZX 6. ININAKAZ "EAErX0Y EINITYXOYX AIATPA®HE TOQN OUTLIERS TQN ETKEKPIMENQN AANEIQN &
ATIOPPI®OENTON

Accepted
count
mean
std

min
25%
50%
75%
max

Rejected
count
mean
std

min
25%
50%
75%
max

loan_amnt

222488.000000

14645.999784
8685.804556
500.000000
8000.000000
12500.000000
20000.000000
37950.000000

loan_amnt

251861.000000

12502.079369
10663.678381
0.000000
5000.000000
10000.000000
20000.000000
42475.000000

dti
224002.000000
17.774493
8.574079
0.000000
11.000000
17.000000
24.000000
43.000000

dti
251861.000000
20.282203
16.682394
0.000000
6.000000
17.000000
31.000000
77.000000

[41]

emp_length
226063.000000
5.645400
3.770817
0.000000
2.000000
5.000000
10.000000
10.000000

emp_length
251861.000000
1.483711
1.629744
0.000000
1.000000
1.000000
1.000000
10.000000
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Me o160 ™V evomoinomn twv 000 vmoovvorwv, Bo mpémer va dnuovpyndet to ITAaiclo
Aedopévov (Dataframe) 1o onoio npémel mpdTo Vo 0pLoTEL HOTE TOL SEGOUEVA VO, LNV YAGOVY TV
KANPOVOLKOTNTA TOVS G OVTIKEIPEVA AAAG KOl VoL YIVEL OHLAOOTOINGN KOl EVOTTOINGT GToLXEImV

Baon TV opaKINPIOTIKOV TOVG OTWS MG TPOG TNV AldPKELN ATAGYOANONG TOVG,.

IIINAKAZX 7. IIINAKAZ ME TA OMAAOITIOIHMENA ErKEKPIMENA AANEIA

Accepted emp_length dti loan_amnt emp_count status

0 0.0 17.828431 14122.072484 14210 accepted
1 1.0 17.779014 14518.269260 33165 accepted
2 2.0 17.682888 14546.211857 20056 accepted
3 3.0 17.768015 14557.585745 17902 accepted
4 4.0 17.880638 14679.930586 13614 accepted
5 5.0 17.653979 14647.088272 13583 accepted
6 6.0 17.646447 14584.371215 9908 accepted
7 7.0 17.867380 14696.414136 9154 accepted
8 8.0 17.623198 14662.544356 9018 accepted
9 9.0 17.803005 14849.398319 7853 accepted
10 10.0 17.812219 14824.283273 74017 accepted

ITINAKAZ 8. ITINAKAZ ME TA OMAAOIIOTHMENA ATTOPPI®OENTA AANEIA

Rejected emp_length dti loan_amnt emp_count status

0 0 20.87648773 12492.38242 9493 rejected
1 1 20.26735118 12483.86779 232689 rejected
2 2 19.88528529 12361.27346 1870 rejected
3 3 19.90086741 12655.46875 1733 rejected
4 4 20.85905442 12626.45254 1223 rejected
5 5 20.44292694 12347.62717 22911 rejected
6 6 18.51140065 12647.77607 656 rejected
7 7 19.27219 12941.09 534 rejected
8 8 18.39462 12469.86 701 rejected
9 9 20.72632 12252.26 498 rejected
10 10 19.94599 12758.11 4181 rejected
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4.2. AITIOTEAEEMATA AOI'XTIKHX [TAAINAPOMHXHX (BINARY LOGISTIC
REGRESSION)

Yty Aoyiotikn Ttolvdpounon (binary Logistic Regression), ota eykekpiuéva kot omoppipbévia
ddveta pe e&optnuévn petofAnt 10 STATUS 6mov n tyun 1 avaeépetan oe Eykexpipévo Advelo
kot 1 Ty 0 avapépeton o€ AToppleBEév AGvelo, ¥pNGUYLOTOI0VLE TOVG TPELG TAEOV TPOAEYOVTES
(predictors) mov ivat o1 petofAntéc:

1. Emp_length
2. DTI
3. Loan_Amnt

2TV GUYKEKPIUEVT EYEL YIVEL ETIAOYN KOl TPOAEYOLGAG OHAdOC GTNV omoia O aviikovy ot
TEPUTTMGELS TNG TOALVOIPOUNOTG TPOKELLEVOL VO SOVUE TNV aKPiPELa G€ GYEGN LE TO GUVOAO
dedopévmv. Xpnoworotovvtar 250.000 eykekpuéva kar 250.000 amopprobévta ddvela mg 100%
TOV TEPITTOCEWV Y10, LEYAAVTEPN aKpifeta.

Xpovia
Amay6Anong

oTNV Tapovoo,

e \
pass

z : =Amno
Adyoc Xpéovg _ §O=Ey7lt<g‘1) gﬁ\;’n’

TToco Aaveiov

EIKONA 13. ENNOIOAOTTKO MONTEAO

[Ip6g Ercoonpa
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Classification Table=

Predicted
Status Percentage
Observed 0 1 Correct
Step1l Status O 233671 30203 88.6
1 68913 130765 65.5
Overall 78.6

Percentage
a. The cut value is .500

H avdivon €xetl emotpéyetl 1Kovomomtikd T0606TO OAKNG TPOPAEYNG OMOTEAEGUOTOC TO 0010
etvar 78.6%. Anhdvel mmg 1 AOYIGTIKY TOAVOPOUNOoN glval £vo E0GTOYO LOVTELD OVAAVGNG
dedopévav pe tovg predictors mov opicape Tapamdvm Y10 TO GLYKEKPIUEVO GOVOLO OESOUEVOV.
To cuVoMKO TOGOGTO VTOGEIKVVEL TO TOGOGTO TV TEPITTAOGEWMV LE £VO. TOPATNPOVUEVO
amotéAespa oL elyav TpoPre@del cwotd (g TPOS TO ATOTELEG ) Od TO LOVTENO.

TNV GUYKEKPIUEVT TTEPIMTWOOT TO GVVOMKS T06067T0 civan 78,6%, vroroyilopevo wg:

233671+130765
233671+30203+68913+130765

= 0,786 = 78,6%

Ta T0G06TA 6T OVO TPADTEG GEPEG TOPEYOLYV TANPOPOPIES GYETIKA e TNV evocOnGia Kot TNV
E10IKOTNTO TOV HOVTELO OGOV aPopd TNV TPOPAEYN NS WOOTNTAG LEAOVG TNG OULAONG
(eykexpuévo/amopprpbévra) otny eaptnuévn petafant). H evaenocio avagpépetot oto
TOGOGTO TOV TEPMTMGEMV TOV TOPATNPNONKE OTL euninTovy 6TV opdda otdyo (Y=1, m.y.
Eykexpyévo Advelo) ot omoiot giyav mpoPrepdei cwotd amd 10 LOVTELD VO EUTITTOVY GE QVTNHV
™mv opdda (m.y. mpoPremduevn Eykpion).

H gvaneOnoio yio 1o poviého vroroyileton og:

130765
68913 + 130765

= 0,655 = 65,5%

H g18wcotta (specificity) avapépetol 610 m10606TO TOV TEPITTOGEMY TOL TOPUTNPHONKE OTL
eUminTOLY GTNV Katnyopia Un-otdyxov (1 avagopds) (m.y. To davelo amoppipdnke) mov elye
npoPrepBel coTA OO TO POVTELO OTL EUTMITTOVY GE ATV TNV OpAdA (TT.)., TPOPAEQONKE T™G
Ba amoppieOel To dAvelo).

H &1dwomta yio avtd 10 povtého vroroyileton og:

233671
233671 + 30203

= 0,886 = 88,6%
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Yvvolikd, 10 T0c0oTO akpifetag etvar apketd kKoAd 78,6%. To poviélo mapovotdletl pétpia mpog
KaAn evacOnoio ool petald eKEVOV TOV SOVEIOANTTMOV Y10 TOLG OTOI0VE T, OAVELL
EykpiOnkave, 10 65,5% £xet mpoPrepbel cmotd mg vtdbeon Eykexpiuévon Aaveiov.

To povtého mold kadn e&edikevon, kabmg Hetald TV SaVEIOANTTOV Y10 TOVS 0TOT0VG
amoppipdnke to davero, to 88,6% &xel mpoPrepdel mwg Ba amopprpOHovv.

B Exp(B)
Step 1*° LOAN_AMOU .000 1.000
NT
DTI -.017 .983
emp_length .533 1.705
Constant -1.726 178

Variables in the Equation
95% C.l.for EXP(B)
Lower Upper

Step 1* LOAN_AMOU 1.000 1.000
NT
DTI .983 .984
emp_length 1.699 1.710
Constant

H omin Exp(B) mepiéyetl avoroyieg mbavotitwv, ol omoieg etvat yevikd mo e0KOAO va
Katavonoovv v epunveia and 0,1t ta logit. Ot 600 televTaies GTHAEG TEPLEYOVV TO JLACTN LA
EUMIGTOGVVNG 95% Y1a TIG avaAoyieg TOOVOTNT®V. Xg YEVIKEG YPOUUES IoYVEL 1) epunveia OTL:

Edv évag Adyog mbBavotrtov givan 1, T0TE VTOINADVEL OTL dEV LTAPYEL OALXYN OTIG TOUVOTNTEG
vl Lovada avENGNS GTOV TPOYVAOGTIKO TAPAYOVTAL.

Edv évog Adyog mBavotitwv eivar > 1, tte VTOINADVEL OTL 01 THAVOTNTES TOV TYETICOVTOL LE
TN GUUUETOYN OTNV OLASA-GTOYO OLEAVOVTAL LE AVENGELS GTOV TPOYVAOGTIKO TOPAYOVTO.

Edv po avaloyio mbavotitov givor < 1, tOTE VTOIMADVEL OTL 01 TOAVOTNTEC GLUUETOYNS OTNV
oo GTOYO LEWDVOVTOL LE AOENGT TOV OEIKTN TPOPAEYTG.
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Ka0e Aoyoc mBavotntmv 6 auTdV TOV TIVOKO DTOOEIKVIEL TV TOALATANGIOGTIKY OAAOYT OTIG
TOaVOTNTEG (LI0C TEPIMTOONG OV EUTINTEL GTNV OUAdA-0TOYO0, 1] Y=1) avd povddo avénong oe
gvav 8ed0UEVO TPOYVOOTIKO Topdyovta, eleyktng (controller) yio tovg dAlovg 610 poviéro.

To povtédo g LoYIoTIKNG TOAMVIPOUNOTG EVD PUIVETOL TWS AVTOTOKPIVETAL GOCTH GTNV
TPOYVAOGT TOL ATOTEAEGUOTOS GYETIKA [e To. Eykexpipuéva kot ta Amoppipbévia Advela pog
emPefordvel v oxéon peta&d TV HETARANTOV OOV 0VLGLUCTIKE 660 avédvetat To DTI téc0
LLELOVETOL KOil
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5. ZYMIIEPAXMATA

[Mapatnpeiton wog ot daveloAnmteg ot omoiot @épovv yauniod Debt-to-Income ratio ko
TEPLOCOTEPA XPOVIR ATacyOAnong eivol avtoi Tov Katd Kupto AOY0 amoTelohV T0 GHVOLO T®V
Eykexpyévaov Aovelov. Ze avtifeorn ekeivol or omoiot €yovv gite DTI pérplo mpog vymid 1
Myotepa ypovia ATacyOANOTG, CUYKEKPIUEVO AYOTEPQ OO 2 AL KOl GLVOLOAGIOG QLTMV Eivor
exeivol o1 omoio dev élafov daveloddTNoN TOPOLO TTOL TO. TOGA TOL (HTNGOV NTOV GYETIKA

YOUNAG G€ oyéon pe To ZHVOAO.

Kotd v xamnyopromoinon twv AaveloAnnidv ce oyéon pe v Adpkein AmacyOANcNg Tovg,
TAPOTNPOVUE TG LRAPYEL ELPOVIG GYECT OTNV TAoN davelndotnong Pdacn ovtod 10 omoio

emPefordveTor Kot omd TV avImapddecn TV omoTteAEGUATOV LE TV PifAtoypapia.

IHopdyovtee wov Emppedlovy Ty Agveroddtnon
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MARBog Epyolopévev oc npoc o Xpovia Anacyoinociig Tovg

E1KONA 14. DTI mPOZ EMP_LENGTH
Q¢ evapktplog agovog ypnowomomdnkav to amopplefévia ddveln kabdg dev Ba vanpye
TPOTOG GUYKPIONG TOV HeYEDDV TV 600 VITOGLVOA®V vV dev VINPYXE GLVOYN Kol avTieTOoLyio
OT0 YOPOKTNPLOTIKA TOL kéBe vmoouvvorov. H opadomoinon twv petofAntov pog £dmoe
Eexabapn ekOVa Yo TO TTOLEG LETAPANTES Elval aVTEG O1 0TtoieC EMNPeAlOVY KATH TPOGEYYIoT TV

davEL000TNON GOV amdPact Paon TG LEAETNG.
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Eivar puoiko évag amd toug KOPlovg Tapayovies dovelodOTNoNG Vo eivat 0 AOY0g YpEOVG MG TPOG
TO €1000MUO KAODS 0 TPOTOG amomANpOUnG Tov doveiov Paciletal oe awtd. To yeyovoc mwg ot
daveloMmteg ot omoiot eaivovtal va £xovv yapnAd DTI kot méve and 2 ypovia otabepng oyéong
anacyOAnong prnopetl va epunvevdel og Piooipudmra and TAevpag Tov opyavicpod. No propodv

ONAaodn va amoTANPOGovY To 0dvelo poll pe Toug TOkovg o€ o vy oxéon oe Pdbog ypdvov.

Evoagpépov @épet 1 ovotoon tov Credit Score kafdc kot tov FICO. Eivow évvoleg ot omoieg
oiyovpa cvoumeptiapupdvoovy ta peyédn mov peietnOnkav oty epyacio. [Hapodia avtd 616t dev
vrdpyovv dbéciua Ta Bapn Tov kKabevog 6e aVTOVE TOVg deikTeg Yo Ta amopplpHivia davela,
HEALOVTIKY] HEAETT) OTNV TEPITTMOT TOL LILAPYOLVV dedOUEVO UTOPEL VO LLOG OMGEL 1oL KOADTEPT
EIKOVO GYETIKA [LE TNV dOVELOOOTNGN. ZVYKEKPIUEVA Lo EVOPKTHPLO 000¢ Ba Tav vo pedetnfovv
T OEOOUEVOA LOVO TMV EYKEKPLLEVOV daVEIMV DOGTE VO TO TOGO0TO afETnong Kot va Tpé€et n
Binary Logistic, coprnepirappavopévov g petafintng Risk_Score & FICO score avrtictorya 1
va TpéEel HETOED TMV EYKEKPIUEVOV Kt amopplpbévimv, cvouneprappavopévov opwg tov FICO

score.

Téhog N mavonuia tov COVID-19 auprover olyovpa to mpdfAnpa ab€nong twv SaveloANTTOV,
oe OTL 0QOpdE OmMOMANPOUEG SOVEIMV KOl OTATN TICTOTIKOV KopT®dV, KoODS mpoPfAnuato
PEVGTOTNTOG KOl TPOPANUATO VYELOG UTOPEL VO £XOVV PEPEL TOVS OPYOVIGHOVS GE P OUVVTIKN
othon o€ oyEon UE TIC SUVEIOO0TNOELS, OTmG £yve katl dAlmaote pe to Lending Club to 2020, kot

etvar a&o peréng va dode Tapdpota Epguva o dedopéva amd to Q4 2019 émg ko to Q4 2021.
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