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PEDEPAT

[TosicHroBabHA 3aMMCKa 10 AUIIOMHOI KBadidikaiiiHoi podoTH Maricrpa:

106 c., 6 Tabu., 23 puc., 3 nox., 11 mxepern.

ITO3UKA, BIZICOTKOBA CTABKA, ITIO3MYAJIbHUK, KPEAUTOP,
[TPOI'HO3YBAHHA, AHCAMBJII IEPEB PIILIEHbD.

O06’exT poboTH — Mpoliec MATPUMKH HajaHHS Mo3uk. [Ipenmer podboTn —
METO/IM BU3HAUCHHS MapaMeTpiB ¢iHAHCYBaHHA MO3UK. MeTa poboTH — po3poOuTtu
MporpaMHe 3a0e3MeUeHHs MIATPUMKN HaJaHHS MO3UK Ha OCHOBI ()IHAHCYBAHHSA iX
bB3uYHUMH  oco0aMM JUIS 3MEHIICHHS BHUMOT JIO BH3HAUEHHS IMapaMeTpiB
(biHaHCYBaHHS MO3HK.

Marepianu, MmeToau Ta TeXHIYHI 3aco0u: MoBa Python, 6i6miorexa XGBoost,
dpeiimBopk Django, cucrema PostgreSQL.

PesynbraTu. Ilporpama npusHayeHa s TIATPUMKH HaJaHHS MO3UK MIXK
b3uuHMMH  oco0aMM, KOJIM (PIHAHCOBI pecypcH JUIsl TO3MK HAJalThCS HE
OAaHKIBCBKMMH yCTaHOBaMH, a 0e3MocepeHb0 (PI3MUHUMH OCOOaMH, SIKI 3TOJHI
BKJIACTU iX Ha (pIHAHCYBaHHS TMEBHOI AISUTBHOCTI IHIIMX OCi0, OTpUMYIOUU B
MIJICYMKY BIJICOTKH 3a HajaHi ¢inancu. [Iporpama Hajgae MOXIUBICTH POpMyBaTH
3asiBKM Ha MO3UMKH, ONPalbOBYBATHU LI 3asBKH, MPOBOAMTH MpoLec 300py KOUITIB,
IIyKaTH IpUaTHI Ui piHAHCYBaHHS MO3UKH.

BucHoBku. HaykoBa HOBH3HA pOOOTHM TONATaE B METOAI KEpyBaHHSA
napamMeTpaMH TO3WK, SIKUWA XapaKTepU3y€e€ThCS BUKOPUCTAHHSM JIEPEB pillleHb Ha
OCHOBI1 CTBOpeHHsI aHcamMOutiB MeTogoM XGBoost /17151 mporHo3yBaHHS BIJICOTKOBOT
CTaBKM TO3WKM 3a 3HAYCHHSMH BXITHUX O3HAK, IO J03BOJIAE BCTAHOBIIOBATH
BaplaTMBHI 3HAYCHHS TMapaMeTpPIiB TMO3MK TaKUM YUHOM, 100 CIPUSATH
Pe3yJIBTaTUBHOCTI Ipolecy 300py KOIITIB Bif (i3UUHUX OCiO.

lany3p BukopuctanHs. HamganHs mo3uk KopuCTyBauaM Ha OCHOBI

(biHaHCYBaHHS X MO3UK OKPEMUMH (PI3MIHUMU OCOOAMH.



ABSTRACT

Explanatory note to the diploma qualifying work of the master: 106 pages,

6 tables, 23 figures, 3 appendixes, 11 sources.

LOAN, INTEREST RATE, BORROWER, LENDER, FORECASTING,
ENSEMBLE OF DECISION TREES.

The object of the work is the process of supporting the provision of loans.
The subject of the work is the methods of determining loan financing parameters.
The purpose of the work is to develop software to support the granting of loans based
on their financing by individuals to reduce the requirements for determining the
parameters of loan financing.

Materials, methods and technical means: Python language, XGBoost library,
Django framework, PostgreSQL system.

The results. The program is designed to support the provision of loans
between individuals, when financial resources for loans are not provided by banking
institutions, but directly by individuals who agree to invest them in financing certain
activities of other individuals, ultimately receiving interest on the provided finances.
The program provides an opportunity to form loan applications, process these
applications, carry out the fundraising process, and search for loans suitable for
financing.

Conclusions. The scientific novelty of the work consists in the method of
managing loan parameters, which is characterized by the use of decision trees based
on the creation of ensembles using the XGBoost method for forecasting the interest
rate of a loan based on the values of input characteristics, which allows decision-
makers to set variable values of loan parameters in such a way to contribute to the
effectiveness of the process of collecting funds from individuals.

Field of use. Providing loans to users based on the financing of these loans
by individuals.
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HHEPEJIIK CKOPOYEHDb TA YMOBHUX ITIO3HAK

XGBoost —eXtreme Gradient Boosting;
b/l — 0a3a Ja”ux.



BCTYII

Haganns mo3uk 3a3Buuail 3a0e3nevyyeThcsi OaHKIBCBKUMHU YCTaHOBaMH,
iHBeCcTUIIHHUME (DoHaMH. [11 ycTaHOBH HAIUTIOIOTH CBOO JiSIbHICTh HA HAJIaHHS
¢dinaHCcOBHX pecypciB 3a MeBHy cmiary. [IpoTre Takuii BapiaHT € JIOCTaTHBO
TpPaJAMIIITHIM, BIAMOBITHO 1 BIJCOTKOBI CTaBKH 3a Take (piHAHCYBaHHS € JOBOJI
00OMEKEHHNMH, a MO3UYAJILHUK MOYKE HE BIAITOBIIATH IIEBHIN YaCTHHI BUMOT, TOJI1 HE
MalOYd MOJKJIMBICTP OTPUMATH KOIITU. 3 1HIIOrO OOKYy BifpearyBaTd Ha Taki
CUTYyaIlil MO>KHA, HAMPUKJIA]I, 30UIBIIEHHSIM B1JICOTKOBOI cTaBku. [IpoTe s 110ro
noTpiOHe 1HIIE Kepeno ¢iHAHCYBaHHA, ake OaHKUM B Takid [ISUIBHOCTI €
oOMekeHUMH. TakuM 1HIIMM JKEepenoM (piHAHCYBaHHS 1 MOXYTh OyTH (Di3U4HI
ocobu. Tojl mapaMeTpu MO3UK, HA OCHOBI SIKMX Ma€ BiOyBaTHcs (iHAHCYBaHHS, a
TaKOX BIJICIIOBaTH HEMPHUAATHI MPOIO3UIlli Ma€e CepBic, a (piHaHCYBaHHS HaJaBaTH
¢b13u4HI 0COOH.

JUiss TATPUMKK caM€ OINKUCAHUX MPUHIUIIB poOOOTH 1 HaIpaBieHE
nporpaMHe 3a0e3MeUYeHHs, sIKe Mae OyTH po3po0IeHO B 11l poOOTI. 3 1HIIOTO OOKY
JUIS. 3MEHIIICHHS HaBaHTAXKCHHS Ha TMPaIliBHUKIB CEpBICY HEOOXIJHO HaJaTh
MO>KJIMBICTh TIPOTPAMHOTO MPOTHO3YBAaHHS BiJICOTKOBOI CTaBKM 3a TMapaMeTpaMu
MO3UKH, MICIS YOro MPEICTABHUK CEPBICY MOXKe a00 3MIHUTH, a00 MIATBEPAUTH
MIPOTIOHOBAHE 3HAYCHHS, KOHTPOJIIOIOYM OTPUMAHMM pe3yibTaT. BilmoBigHO
HaJlaHHsSI TakuX 3aco0iB MIATPUMKH HaJaHHS IMO3UK € BaxuymBuM. [limkpecitoe
aKTYyaJbHICTh I[LOTO HANPSIMKY HasBHICTH MOTYkHOT tatdopmu LendingClub [1],
sKa € nyxe nonynsapHoi B Cnonydenux [llTatax s HagaHHs MO3UK caMe Ha OCHOBI
OonMcaHuX MpUHIMMIIB. OJHAK IHTETpyBaHHS 3ac001B MPOTHO3YBAaHHS B IPOIIEC
KEepyBaHHS IMO3UKaMHU TTOBUHHO JI0JJATKOBO 3MEHIIIUTHA BUTPATH HA POOOTY CEPBICY,
[0 Ma€ COPUATH aKTUBI3allli HAaHHS TTOCIYT.

Metow poboTH € po3poOKa MPOrpaMHOTO 3a0€3MEUeHHS] MiATPUMKH
HaJIaHHS TIO3UK HA OCHOBI (piHAHCYBaHHA 1X (PI3UYHUMHU 0cOOAMU JIJIsi 3MEHIIIEHHS

BHUMOT JI0 BUSHAUYEHHSI MapaMeTpiB (piHAaHCYBaHHS MO3UK.
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1 AHAJII3 ITPOBJIEMHU TA IOCTAHOBKA 3ABJIAHBb JOCJIIJIZKEHHSA

1.1 BuzHaueHHsI mapaMeTpiB MO3MK 32 3alIUTOM

3BakalouM Ha Te, 10 Yy JaHlid cdepi ICHY€e TOCTATHHO MOTY>KHE PIIICHHS,
skuM € mporpamHa mmiarpopma i 3acrocyHok LendingClub, mpu BuBuenHi
napaMeTpiB MO3UK 3a 3aluTOM OyJIo BHUPIINIEHO BHUBYUTH Ti TMapaMmeTpH, sKi
BU3HAUYAIOThCA Ha JaHii miardgopmi. BiamosigHo Oyino BHKOpHCTaHa BHOIpKa
naHux [2], sxa BKIIIOUYae 11i gaHi.

[To3uku XapakTepu3yroThCs PSJIOM HACTYITHUX MOKA3HUKIB!

— NoKa3HUK emp _title BU3Hayae Ha3By mocaau Ha poOOTI, SIKY 3aiiMae aBTOP
3aMUTYy IOAO0 OTPUMAHHS MO3UKU (HANPUKIIAJ, MEHEIKEP 3 POJaXKiB, pO3pOOHUK
IPOrpaMHOro 3a0€3MeueHHs, IHXKEHEP, TUPEKTOP);

— HoKa3HUK emp length — KUIBKICTh pPOKIB, MPOTATOM $IKOi MpaliBHUK
BUKOHYE IIF0 pOOOTY, OOMEXYIOUH 3a/laHe 3HauYeHHS MakcuMainbHO 10 (TpuBamicTh
ounbire 10 pokiB mo3HavaeThest 3HaUeHHAM 10);

— IIOKa3HHUK State — KOJ, 110 MO3HAava€ aJpecy MpOoKUBAHHS ITO3MYaJIbHUKA
(30Kpema Mo3HAYEeHHSI IITaTy Ha OCHOBI 2 JIITEP);

— noKa3HUK homeownership — HasiBHE MNpaBO BIACHOCTI Ha JXXHUTJIO Y
Mo3UYaJibHUKA (OPEH0BAHE JKUTIIO, BJIACHE KUTJIO a00 BUKOPUCTAHHS IMOTEYHOT
IpPOrpaMu);

— MOKa3HMK annual income — cyMapHHil piyHUN JOX1]] MO3UYAIbHUKA,;

— noka3Huk verified income — BapiaHT Bepudikailii OTpUMaHUX JaHUX TIPO
JIOX11 BiJ] O3WYaIbHUKA (TIEPEBIPEHO, HE TIEPEBIPEHO, TIEPEBIPEHO HKEPEIIO);

—noka3HuK debt to income — CHIBBIIHOIICHHS, SIKE BHU3HAYEHO MIXK
CyMapHUMH OOpraMu MO3WYaTbHUKA Ta HOTO CYMapHUMU JOXO/IaMH,

—HOoKa3HMK annual income joint — cyMapHUl piyHUN J0X1J  YCIX
MMO3MYaAJIbHUKIB, SIKI 3a/1SIH1 B ITO3UI[l. HAsABHICTH IILOI0 MOKA3HHUKA JIOJJATKOBO 10
annual_income oOyMOBJi€Ha HAasBHICTIO BHIIJKIB, KOJIM TMO3UKYy OepyTh Ha

BUKOHAHHS MEBHOI CIPaBH OJpa3y JEKUIbKa MO3WYAIbHUKIB PA30M;
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— moka3HuK verification income joint — BapiaHT Bepudikallii OTpUMaHUX
JaHUX TPO CYMapHUM AOXIJ BiJ MO3UYAIBHHUKIB (MEpeBIpeHO, HE IEPEBIPEHO,
TIEPEBIPEHO IKEPEIIO);

— noka3Huk debt to income joint — CIIBBIIHOIICHHS, SIKE BUZHAYEHO MIXK
CyMapHUMH OOprami BCiX MO3WYAIBHUKIB, 3a[IIHUX Y TO3MIl, Ta CyMapHUMH
JI0OXOJaMH BCiX BCIX MO3WYAIBHUKIB, 33 ISTHUX Y TTO3HIII;

—noka3Huk delinq 2y — KUIBKICTh BHUIIQJKIB MPOCTPOUYCHHUX IUIATEKIB 3a
BIIKPUTUMH MO3UKaMU (KpeIUTaMHu), 10 Tpanuiach 3 MO3MYAIBLHUKOM 33 OCTaHHI
2 POKH;

— noka3Huk months_since last deling — KiIbKICTh MICSIIIB, SIKa MUHYJIA 3
OCTaHHBOTO BHIIAJKy MPOCTPOUYCHHS IUIATEXKIB 32 BIAKPUTUMHU TIO3UKAMH
(kpenuTamm), 0 TPAMMIACh 3 MO3UYATILHUKOM;

— noka3Huk earliest_credit line — pik, y sikuii OyJi0 OTpUMaHO Mepury No3uKy
a00 BIIKPUTO KPEAUTHY JIIHIIO LIUM IMO3UYATIbHUKOM;

— MOKa3HUK Inquiries last 12m — KUIBKICTh CIUTaY€Hb, SIKI MaB BUKOHATH
MO3WYAIbHUK 32 OCTAHHIHU PIK;

— noka3Huk total credit lines — 3aranpHa KiJTBKICTh MO3UK 200 KPEIUTHUX
JH1{, AKUMU OyB OOTSHKEHHMI MO3MYAIBHUK 3a BECh Yac (BUXOASYM 3 HaJJaHOT HUM
KpPEIUTHOI 1cTOPii);

— noka3HuK open_credit lines — KUIBKICTh MO3UK a00 KPETUTHUX JIHIH,
SKUMH CyMapHO OOTS)KEHUH MO3WYaTbHUK Ha TMOTOYHUM MOMEHT (Ha MOMEHT
3aMUTYy TTO3UKH);

— noka3Huk total credit limit — cymapHuii o0cSr KpeauTHUX, MO3UUYECHUX
KOULITIB, SIKI JIOCTYNHI MO3UYaJbHUKY Ha MOTOYHUNA MOMEHT (32 OCOOJIMBOCTSIMU
OOYHMCJICHHS 1MOTE€Ka HE BXOJUTH B 1€ 3HAYEHHS, MPOTE KPEAWTHI JIMITH 3a
OAHKIBCHKUMHU KapTKaMu BXOJIATh Y MAaKCUMAJIbHOMY MO>KJIMBOMY 3HAUEHHI);

— noka3HuK total credit utilized — cymapuumii o0car KpeIUTHUX, TO3UYCHUX
KOIITIB, SKI BHKOPHUCTAaHI TMO3UYaJIbHUKOM Ha TOTOYHMM MOMEHT (3a

0COOJIMBOCTSIMHU OOYHMCIICHHS 1IMOTEKA HE BXOAUTH B 1€ 3HAYCHHS);
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— nmoka3Huk num_collections last 12m — kiabKiCTh 300piB, 110 TPUTIATATH
Ha OCTaHHIH PIK;

—noka3Huk num_historical failed to pay — KinpkicThb BHUMNAAKIB, SKi
CTAJINCS 3 MO3WYAIBHUKOM Ta MOJSATald B TOMY, 11O BIH HE 3MIT CIJIATUTH 3a
NpU3HAYCHUH TUIATIXK 3@ TO3UKOI0 a00 KPEIUTOM;

—noka3HUK months_since 90d late — ocraHHii BUNAAOK, KOJH
MO3WYANBHUK MPOCTPOUMB MPU3HAYEHUH JIATIK MiHIMYM Ha 90 AHIB, BU3HAUCHUI
KUTBKICTIO MICSIIIiB, SIKa 3 TOTO MOMEHTY MHUHYJIA;

— moka3HuK current_accounts_deling — KijgpKiCTh BHIAAKIB, 3a SKHMH
NO3UYAJIFHUK HA MOMEHT 3aIllUTy Ma€ MPOCTPOYEHI IJIaTeXKl, BUpaXeHa KUIbKICTIO
TaKUX PaxyHKIB (KpeauTiB a0 MO3UK);

— nokasHuk total collection amount ever — cymapHuii 00Csr KOIITIB, IKUH
HEOOX1THO OyJI0 NO3UYAIBHUKY CIUIATUTH;

—noka3HuK current installment accounts — KUIBKICTh paxyHKIB ¥y
MO3WYaANIbHUKA, SIK1 Tepe10adatoTh (piKCOBaHI CILIATH 32 HUMH;

— MOoKa3HUK accounts opened 24m — KUIBKICTh HOBUX MO3UK a00 KPEUTIB,
K1 Oynu oTpuMaHi (BIIKPUTI) TO3UYAIBHUKOM MPOTSATOM 2 OCTaHHIX POKIB;

—noka3Huk months since last credit inquiry — KIJIBKICTh MICSIB, SKa
MUHYJIa 3 MOMEHTY, KOJM TMO3MYAJIbHUK BOCTaHHE O(QOPMHUB HOBY IMO3UKY abo
KpEIUT,;

— IOKa3HMK num_satisfactory accounts — KUIbKICTh 3aKpUTHUX TO3UK abo0
KPEJIUTIB, K1 MaB MMO3UYAIbHUK;

—noka3Huk num_accounts 120d past due — KinbKICTh paxyHKIB (TO3HK
ab0 KpeauTiB), 3a SKUMHU MO3UYAIBHUK POCTPOUYUB MPU3HAYEHUH TIJIATIK MIHIMYM
Ha 120 muis;

— nmoka3Huk num_accounts 30d past due — KUIbKICTh paxyHKiB (ITO3UK 200
KPEIUTIB), 32 SKUMHU MO3UYAJIbHUK [MPOCTPOYMB MPU3HAUYCHUN TUIATIK MIHIMYM Ha
30 nHiB;

— MOKa3HUK num_active debit accounts —  KUIBKICTh HasBHUX Yy

MMo3nvaJbHNKa aKTUBHUX HA MOMCHT 3allUTy OaHKIBCHKHX KaprT,
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—noka3Huk total debit limit — oOcsr KOIITIB, II0 BHU3HAYA€ CYMapHUM
JIMIT, BCTAHOBJICHUH 3a BCiMa OaHKIBCbKUMHU KapTKaMH,

— MOKa3HUK num_total cc_accounts — KIJIBKICTh KPEIUTHUX KAPTOK, SKI 3a
BECh Yac MaB MO3UYAIbHUK;

— MIOKa3HHWK NUM_open_cc_accounts — KUTBKICTh KPEIUTHUX KApPTOK, 5K Ha
MOMEHT 3aIUTy Ma€ MO3UYATBHUK 3arajioM;

— MOKa3HUK nhum_cc carrying balance — KUIBKICTh KPEAUTHUX KapTOK
MO3WYaTbHIKA, K1 HA MOMEHT 3alTYy MAlOTh Ha CBOEMY PaxyHKY MEBHUHN OaJlaHC;

— MOKa3HUK num_mort_accounts — KUIbKICTb BIJKPUTUX BUIAJIKIB ITOTEKH Y
MO3UYATbHUKA,;

— MOKa3HUK account never delinqg percent — BiICOTOK BHUIIAJIKIB KPEIUTIB
a00 TO3UK, 32 IKUMHU MO3UYAIHUK >KOJHOTO pa3y HE CTUKABCS 3 MPOCTPOUCHHAM
MJIATEX1B, 3 3arajbHOi KIJILKOCTI BUMAAKIB KPEAUT a00 MO3UK, Kl OyJU y LBOTO
MO3UYaIbHUKA 32 BECh Yac;

— MOKa3HHUK tax_liens — mojiaTkoBa 3acTaBa,;

—noka3Huk public_record bankrupt — KUIBKICTP BUIAIKIB, KOJHU II0OAO
MO3UYAJIbHUKA OYJIO OTOJIOIIEHO 0AaHKPYTCTRBO,

— TIOKa3HHUK loan purpose — TMpHU3HAYEHHS 3alUTyBaHOI MO3WYATHBHUKOM
MO3UKH, BU3HAYEHE BIJIMOBIAHOK KaTeropiero (Hampukiaa, BeleHHs Oi3Hecy,
nepeis, JIKyBaHHS, aBTOMOO1JIb, BIATIOYMHOK);

— MOKa3HHUK application type — TUN 3aUTy Ha MNO3UKY, AKUH MOKe OyTH abo
CYMICHHM 3a JeKUIbKOMA IMO3UYaIbHUKaMH, 200 1HIUBITyaTbHUM;

— MOKa3HUK loan _amount — cyma, Iky HAMara€ThCsi MO3UYUTH TO3UYATBHHK;

— TIOKa3HHMK term — CTPOK, Ha SIKU HAMara€ThCs O3UYUTH MTO3WYATHHUK IO
MO3UKY, BUPAKEHUHN Y MICSIIIX;

— IOKa3HMK Interest rate — BiJICOTKOBAa CTaBKa 3a IO3UKOIO, sika Oyia
MIPHUCBOEHA,

— noka3HuK installment — po3mip TIaTexy, KW KOKHOTO MICSIISI MaB
OTPUMYBATH HaJaBay MO3UKU (KOPUCTYBay, IKUI Mpo¢i1HAHCYBAB MO3UKY);

— TIOKa3HHK grade — OIliHKa, Ky 0yJIO IPHUCBOEHO CEPBICOM MO3MIII;
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— MOKa3HUK sub grade — pgeramizoBaHa OIllHKa, ska OyJia MPUCBOEHA
CEPBICOM IO3HIII;

— MOKa3HUK issue_month — KiTBKICTh MICSIIIB, SIKa Ha MOTOYHUI MOMEHT
MpOMIIIIa 3 MOMEHTY PO3MIIIEHHS MTO3UKH,

— MOKa3HUK loan_status — MOTOYHMIA CTaH MO3UKH,

— MoKa3HUK initial listing status — mo4yaTkoBUi CTaH MO3UKH;

— noka3uuk disbursement method — meToa BUIIIAT 32 MO3MKOIO (TIJIATIKHOIO
KapTKOI0 a00 HampsiMy TOTIBKOIO);

— noka3HHK balance — moTouHui OamaHc, IKUM BIAIIOBIIAE ITO3MIII,

—noka3Huk paid total — cymapHuii oOCAr KOIITIB, SIKHUA Ha MOTOYHUH
MOMEHT CIUTATHUB 3a TIO3UKOI0 MMO3HYATbHUK;

— noka3Huk paid_principal — pi3HHIIS, KA € M1 TTOYaTKOBOIO CYMOIO 3aIUTy
MO3UKH Ta MIOTOYHUM 3QJTUIITKOM 32 KPEIUTOM,;

— MOKa3HUK paid interest — 0OCST BIICOTKIB, sIK1 HA IaHUII MOMEHT BK€ 0YJI0
CIUTAY€HO MO3UYAIbHUKOM 32 TTO3UKOI0;

—noka3Huk paid late fees — crutaueHuii oOCAT KOIITIB 32 KOMICISIMHU, SIKi

OyJIM BUCYHYTI 3a IPOCTPOUYCHHIMH To3uyabHUKy [2]-[3].

1.2 Mporpamumii 3acrocynok LendingClub

LendingClub (puc. 1.1) e matdopmoro, sika 3amovyaTrkyBaia OTPUMaHHS
NIePCOHATIBHUX MO3MK Bif JTrojel 1o ojei [1]. TooTo 1ie miatdopma, sika 103BOJISIE
OTPUMYBATH TTO3UKH HE BiJ OAHKY YM BiJ 1HIIOI ()1HAHCOBOI YCTAHOBH, a BiJl IHIITUX
JTOJeH, SKI € KOpUCTyBauamH IIaTGOpMH Ta TOTOBI HAJaTH TaKl PECYpCH.
[Tnatpopma mocsria BeNUYE3HOTO PO3BUTKY [4], mpore Ha Teputopii YkpaiHu
BUKOPHUCTATH 11 MOXJIMBOCTI HEMOXJIUBO. TOOTO (haKTUUHO HABITH 3BEPHYTHCS J10
BeOCalTy TAHOTO CEepBICY HE € MOXJIMBUM. BianoBigHo /it popMyBaHHS 3aMUTIB
Ha TO3WKH, JUIS HAJaHHS BJIACHUX KOIITIB ITOTPIOHO TaKOX 3HAXOJUTHCS B

Cnomyuenux Iltatax AMepuku.
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LendingCIub Borrowing v Banking v Investing v Resources v  Help v

PERSONAL LOANS

Get up to $40,000 and
competitive fixed rates

Receive your money in as little as 24 hours
upon approval. '

Enter up to $40,000

What's the money for? v

Check Your Rate B Respond to Mail Offer.

Checking your rate won't impact your credit score?

How to apply for a personal loan

1. Apply online in minutes

Get customized loan options based on what you tell us.

2. Choose your loan offer
Get Up To $40,000

Pucynok 1.1 — Beocaiit LendingClub [1]

Select the rate, term, and payment options vou like best.

LendingClub no3Bossie oTpuMyBaTH MO3WKH NUISAXOM (hiHAHCYBaHHS IX
IHIIMMH JTIOJbMH SIK 3a 1HIWBIAYaJbHUMH 3allUTaMM, TaK 1 3a 3alUTaMUd TPYIU
MO3WYATBHUKIB, HAMPABIIAIOYM OTPUMAaHI KOIITH HAa OJUH 3 HACTYIHUX BaplaHTIB
TIPU3HAYCHHS:

— niepe0y10Ba, PEMOHT JXKHTJIA, Oy AMHKY;

— KOHCOJI1a1ist 00pris;

— HaJI3BUYalHI CUTYyaIlii;

— oIjilaTa MEIUYHHMX PAaxyHKIB 3a JIKyBaHHS,

— BIJIOYHNHOK;

— MIPOBEJICHHS BECLILJIS;

— BUTpaTH Ha BeJieHHs O13Hecy,

— (iHaHCyBaHHS MNpuAOAaHHS  aBTOMOOUIIB, MOTOLMKIIB, (yproHis,

4oBHIB [5].
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KoykHa mo3uka Moke B MiJICYMKY OTPUMATH BiJICOTKOBY CTaBKY B IIPOMIKKY
B 9,06 % 1o 35,99 %, miarix cepBicy 3a oro nociayru ckiagae Bia 3 % g0 8 %,
OTPUMATH TIO3UKY MOKHA Ha CyMY, 1110 3HaXOIUTHCS B MPOMDKKY Bif 1 10 40 TrCSY
aMepUKaHChKUX JI0JIapiB, BIAMOBIIHO IUIATEXK1 3a MOTAIICHHS MTO3UKH MalOTh OyTH

3aificHe i 3a Jac Big 2 70 6 pokiB [5].

1.3 IlopiBHsiHHSI Be03aCTOCYHKY MIATPMMKH HAJaHHSA TO3HK 3

NMPpOTOTHUIIOM

3BakaloyM Ha OCOOJIMBOCTI MPEAMETHOI 00JacTi, OyJl0 BUKOHAHO OTJISII
moxnuBocterd matdgopmu LendingClub, saxi gani Ha OCHOBI  BIANOBIIHOTO
Be03acTOCYHKY OyJIO MOPIBHSHO 3 3allJJAaHOBAaHUMHU MO>KJIMBOCTSIMU JIJISL peatizallii

y 1iil po6orti (Tadsm. 1.1).

Tabmuus 1.1 — TlopiBHSIHHS Be€03aCTOCYHKY MIATPUMKK HaJaHHS TMO3UK 3

MIPOTOTUTIOM
[TokazHuk LendingClub ChumakLending
. BnacHi komrru BnacHi xomrru
Jlxepeno GiHaHCYBaHHS MO3UK _ .
KOPHUCTYBaviB KOPHUCTYBaiB
[HauBITyaTbHI, InuBiTyanbHi,
Tunu nmo3ux o o
CyMiCHI CyMicCHI
MO>KIJIMBOCTI COLIaTBHOT MEPEXk1 JJIsl
— +
B3a€MO/IIT 3 MO3UYATIEHUKAMU
MOXIIMBICTh pOOOTH KOPUCTYBAUIB 3
— +
Ykpainu
[IporpamHue BU3HAYEHHS BIJICOTKOBOL
CTaBKH 3a TTO3UKaMH 1111 yac GOpMyBaHHS — +
3aIHTY




17

Konnenmiro miargopmu LendingClub Bupimeno B3siTh 3a OCHOBY B
pO3po0IIIOBaHOMY BE€03aCTOCYHKY IMIATPUMKH HaJaHHS TO3UK. BiIMIHHOCTSAMHM
Be03aCTOCYHKY € HaJaHHA MOXJIMBOCTEH COLIambHOI Mepexi g B3aeMOJii 3
MO3UYAJIbHUKaMH, 1100 OTpuMatu Oulblne iH(OpMaIii MPO HUX, MOMKIMBOCTI
IPOrpaMHOTO BU3HAYEHHS BIJICOTKOBOI CTaBKH 3a MO3WKAMHU T yac (popMyBaHHS
3aIlUTy, 10 JI03BOJISIE OTPUMATH JOJATKOBY 1H(QOPMAIIIO U NMPUHHATTS PillICHb
e 10 MOJaHHS OCTaTO4YHOI 3asBKH. OKpiM TOTO HAAAE€THCS MOXIIHUBICTH POOOTH
kopuctyBauiB 3 Ykpainu, a LendingClub — 3aci6 mns Cnonydyenmx IlltaTiB

AMEpHKHU.

1.4 BucHoBku 3a po3aiiom 1

3aBliaHHs pOOOTH:

— IpOaHaJI3yBaTH MPOrpaMu NIATPUMKHU HaJaHHS MO3UK;

— pO3pOOUTH METOJ] KEpYBaHHS MapaMeTpaMHU MO3HK;

— BUKOHATH TTPOEKTYBAHHS IPOTPAMH MiATPUMKH HAJTaHHS MTO3HK;

— pealnizyBaTH nporpaMmy HiATPUMKH HaJaHHS MO3UK;

— BUKOHATH €KCTIEpUMEHTAIbHE JTOCIIKEHHs TPOTHO3YBAaHHSA BiJCOTKOBOI
CTaBKH 3a TIO3UKaAMHU.

AHami3 mporpamM MATPUMKH HaJlaHHS TO3WK BHKOHAaHO y po3aum |1,
pe3yJIbTaTOM YOTO € BU3HAYCHHS MapaMeTpiB, SKi BPaxOBYIOThCSA Ta BU3HAUAIOTHCS
i Yyac HaJaHHS Mo3WK, ocobimuBocTer miardopmu LendingClub, BcranoBnenns

0COOJIMBOCTEM PO3POOKH.
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2 MATEPIAJIN 1 METOHN

2.1 3agaya KepyBaHHSl NapaMeTpPaMH NMO3UK

3amaya KepyBaHHs IapaMeTpamMu TO3UK TMOJSIra€ y BCTAHOBJIEHHI THX
napaMeTpiB MO3HK, Kl 0e3MocepeHbO BILTMBAIOTHh Ha (PIHAHCOBI MOKA3HUKH, 32
SKUMH [MO3WYAIBHUK OTpUMY€ (DIHAHCOBI pecypcu AJis pealtizallii CBO€ET MisIbHOCTI.
OpHuM 3 TakuX MapaMeTpiB € BIJICOTKOBA CTaBKa 3a Mo3ukoro. [Ipu ompaiiroBanHi
MO3UKHU CaMe B1JICOTKOBA CTaBKa € OJJTHUM 3 KPUTUYHUX MTapaMeTPiB, sIKi MatOTh OyTH
BCTAHOBJICHI 3a MO3UKO010. OKpiM TOro me Moxke OyTH 1 oIliHKa Mmo3uku. OJHaK
OIlIHKa OE3MOCepeIHbO BIUIMBAE HA B1JICOTKOBY CTaBKY, TOMY B pOOOTI BHUPIIIECHO
3pOOMTH aKIEHT Ha BU3HAYEHHI CaMe€ B1JICOTKOBOI CTAaBKH SIK BUX1JJHOTO MapaMeTpa
MO3UKH MICJISI BUPILIEHHS 3a/1a4l KEpyBaHHS NTapaMeTpaMH MO3HUK.

BignoBigHo B TakoMmy BapiaHTi 3ajadya KEpPyBaHHsS MapamMeTpaMu IO3UK
NOB’sI3aHA 3 TUM, 100 BU3HAYUTH 32 BIIOMUMHU 3HAUEHHSIMU HA0OpYy O3HAK, IKUMHU
XapaKTepU3y€eThCs MO3MKa, BIJCOTKOBY CTaBKY, sIka Oyze I[iil MO3ULI MPUCBOEHA.
JInst BUpILIEHHS LbOTO HEOOXIIHO CTBOPUTH MOJENb IMPOTHO3YBaHHS, fKa 3a
BIJIOMUMHU 3HAYCHHSIMHU TMapaMeTpiB IMO3UK, SKI € BXIIHUMH O3HaKamH, OyJe
MIPOTHO3YBATH SIK BUX1IHY O3HAKY BiJICOTKOBY CTaBKY.

JUist psiny MO3MK BIJOMUMH € 3HAQUEHHsI BXIJIHUX MapaMeTpiB MO3HMK Ta
3HAYEHHA BIJICOTKOBOI CTaBKH, sIKi OyJH y BIJNOBIAb BCTAHOBJIEHI MEHEIKEPaMHU
CepBICY MIATPUMKH MO3WK. BUKOpUCTOBYIOUM I JaH1 JJIS HAaBYaHHS MOJEI,
HEOOX1THO OTPUMATH MOJIEIIb, SIKa 3MOKE€ BUKOHYBATH ITPOTHO3YBAaHHS B1JICOTKOBOI
CTaBKH JUIS TIO3UK, SIK1 MPE/ICTABJICH] TIILKM 3HAYCHHSIMHU BX1IHUX O3HAK.

HaGi1p BXiIHUX O3HAK, SKUMHU Ma€ ONMUCYBATUCS MMO3MKA B 3a]1a4l KEPYBaHHS
napaMeTpamH Mo3uK, BKIIIOUA€ HACTYITHI:

— Ha3Ba Mocajau Ha poOOTi, Ky 3ailMae aBTOp 3amMUTy IIOAO OTPUMAaHHS
MO3UKHU;

— KUTBKICTh POKIB, TPOTATOM SKOi TMpPAIliBHUK BHUKOHYE I[I0 POOOTY
(makcumanbsHo 10);

— KOJI, 110 ITO3Ha4Ya€ aApeCy MpOKUBAHHA ITO3UYAJIbHUKA,
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— HasiBHE MPaBO BJIACHOCTI HA XKUTJIO y MO3UYAIbHUKA,

— CyMapHUN PIYHUM 10X1]1 TO3UYATbHUKA;

— BapiaHT BepHdikallii OTpUMaHUX JaHUX MPO JO0X1J BiJ MO3MYATbHHKA;

— CIIIBBIJTHOIIEHHS, K€ BH3HAYEHO MIDK CyMapHUMU  Oopramu
NO3UYaIbHUKA Ta MOr0 CyMapHUMH JI0XOJAaMH;

— CyMapHUU PIYHHUN TOX1]] yCiX MO3UYATBHUKIB, K1 3a115H1 B TTO3HII];

— BapiaHT Bepudikalli OTpUMAHUX JaHUX IPO CYMApHUM JOXidA BiJ
MIO3UYaJILHUKIB,

— CHIBBIIHOIIIEHHS, $K€ BHU3HAYEHO MIK CYMapHUMU Oopramu BCIX
NMO3WYANBHUKIB, 3aISHUX Y TO3MI, Ta CYMapHUMHU JI0XOJaMHU BCIX BCIX
MO3UYANILHUKIB, 33 {ITHUX Y TIO3UII],

— KUTBKICTh BUMAJKIB MPOCTPOUYCHUX IUIATEXKIB 32 BIAKPUTUMHU MO3UKAMHU
(KkpeauTamu), II0 TPanuiIach 3 HO3UYAIIBHUKOM 33 OCTaHHI 2 POKH,

— KUTBKICTh MICSIIB, SIK& MUHYJIa 3 OCTaHHbOI'O BHUIIAJKy MPOCTPOUYECHHS
IJIATEXIB 32 BIKPUTUMU MO3UKAMU (KpEIMTaMH ), IO TPAIUIIACH 3 TO3UYAIBHUKOM;

— PIK, Y SIKHid OyJIO OTPUMAHO MEepILy NO3UKY a00 BIAKPUTO KPEIUTHY JIIHIO
[IUM TTO3UYATHBHUKOM,

— KUTBKICTh CIUIaY€Hb, SIKI MaB BUKOHATU MMO3UYAIbHUK 32 OCTAHHIN PIK;

— 3arajibHa KUIbKICTh MO3UK a00 KPEAUTHHUX JiHIH, IKUMHU OyB OOTSKEHUI
NO3MYAJILHUK 32 BECH Yac;

— KUTBKICTh MO3MK a00 KpPEIUTHUX JIIHIM, SKUMU CYMAapHO OOTSKEHUI
MO3WYAIBHUK HA TOTOYHUN MOMEHT,

— CyMapHUN 00CST KPEIWTHUX, TO3WYECHHX KOINTIB, fAKI JOCTYIHI
MO3UYaTFHUKY Ha TOTOYHUI MOMEHT;

— CyMapHUN OO0CST KPEAUTHUX, IMO3MYCHHUX KOINTIB, SKIi BUKOPUCTaHI
MO3UYATLHUKOM Ha MMOTOYHUI MOMEHT;

— KUTBKICTh 300piB, 110 MPHUIaJadl Ha OCTAaHHIN PIK;

— KUTBKICTh BUNAJKIB, SIK1 CTAJUCS 3 MO3UYAILHUKOM Ta MOJSTAIA B TOMY,

10 BiH HE 3MIT CIUIATUTH 3a MPU3HAYEHUHN IJIATIK 32 MO3UKOI0 a00 KPEAUTOM;
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— OCTaHHIM BUMNA0K, KOJU MO3UYAJIbHUK MPOCTPOUYUB MPU3HAUCHU TIIATIHK
MiHIMYM Ha 90 1HIB, BU3HAYCHUH KITBKICTIO MICSIIIB, sIKa 3 TOTO MOMEHTY MUHYJIA,
— KUTBKICTh BHWITAJIKIB, 32 SKHMH TO3WYAIBHHK HAa MOMEHT 3aIlUTy Mae
MIPOCTPOUEHI IJIaTEXk1, BUpakeHa KUIbKICTIO TAKMX PaxyHKIB (KpeauTiB a00 MO3HUK);
— CyMapHHii 00CAT KOIITIB, IKHI HEOOX1THO OYyJI0 MO3UYANIbHUKY CIJIATHTH;

— KUIBKICTh PaxyHKIB Yy TO3WYaJbHUKA, SIKI TependadaroTb (iKCOBaH1
CIUIaTH 32 HUMH,

— KUJIBKICTh HOBHMX TMO3MK a00 KPEIuTiB, sIKi OyJaM OTpuMaHi (BIAKPHTI)
MO3UYAITLHUKOM MPOTSATOM 2 OCTaHHIX POKIB;

— KUTBKICTh MICSIIIB, IKa MUHYJIA 3 MOMEHTY, KOJIM MO3UYaJIbHUK BOCTAHHE
0(OpMHUB HOBY TTO3UKY 200 KPEIUT;

— KUTBKICTh 3aKpUTUX MO3UK a00 KPEIUTIB, IK1 MaB MMO3UYAJIbHUK;

— KUTBKICTh HAsBHUX y TO3WYaJIbHUKA AaKTUBHUX HAa MOMEHT 3aIllUTy
OAaHKIBCHKUX KapT;

— o0cAr KOUITIB, 10 BHU3HAYA€ CyMapHHM JIIMIT, BCTAHOBJIICHHM 3a BciMa
OaHKIBCBKUMH KapTKaMH,;

— KUTBKICTh KPEAUTHUX KapTOK, SIKI 32 BECh Yac MaB MO3UYAJIbHUK

— KUTBKICTh KPEIUTHUX KAPTOK, Kl HA MOMEHT 3alUTy MA€ MO3UYAIbHUK
3arajiow,

— KUTBKICTh KPEIUTHUX KapTOK IMO3WYAbHUKA, SKI HA MOMEHT 3aluTy
MarTh Ha CBOEMY PaxXyHKY TIEBHUN OaylaHc;

— KUTBKICTh BIIKPUTHX BUIAIKIB 1ITOTEKH Y MO3UYAIHHUKA,

— BIJICOTOK BUIIAKIB KPEIUTIB a00 MO3HK, 32 IKUMH TTO3WYaJIbHUK YKOJIHOTO
pa3y HE CTHUKaBCsA 3 MPOCTPOYEHHSIM IIaTEXKiB, 3 3arajibHOi KiJIbKOCTI BHUIIAJIKIB
KpeauT abo MOo3MK, sKi OyJIM y I[bOT0 MO3WYalIbHUKA 3a BECh Yac;,

— MMOYaTKOBHUU CTaH MO3UKH;

— TI0JTaTKOBA 3aCTaBa,

— KUTBKICTh BHMAJKIB, KOJIM IIMOAO TO3WYAIbHUKA OyJI0 OTOJIOIICHO

OAHKPYTCTBO;
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— NPU3HAYEHHS  3alMTYBAaHOI  MO3MYAJILHUKOM  TO3UMKH, BHU3HAuY€HE
BIJIMOBITHOIO KaTETOPI€lo;

— TUI 33Ty HA TIO3UKY, KU MOXe OyTh ab0 CyMICHHUM 3a JEeKiIbKOMa
Mo3UYaJIbHUKaMH, a00 1HIUBI1AYyaJbHUM;

— CyMa, Ky HaMara€ThCs MO3UIUTH TTO3NYATHHUK;

— CTPOK, Ha SIKHd HaMara€ThCsi IMO3MYUTH TMO3WYAIBHUK IF0 TIO3HUKY,
BUPAXKEHUHN Y MICSIISX.

BiamoBinHO cyma, SIKy HaMara€eThCsl TIO3UYHUTH MMO3UYATIBHUK, Ta CTPOK, HA
KWW HaMaraeTbCsl MO3UYUTU MTO3UYATBHUK ITI0 TO3UKY, MOKYTh 3MIHIOBATHUCS, TIPU
[[bOMY BIUIMBAIOYHU Ha BIJICOTKOBY CTAaBKY IMO3HKHU.

Tonl BUXITHOIO O3HAKOK, 3HAYEHHS AKOI JUJIi HAOOpy MO3UK Mae OyTH
BCTAHOBJICHO, € BIJICOTKOBA CTaBKa 3a MO3UKOIO.

BiamoBimHo 3amaua kepyBaHHS IMapaMeTpaMu TO3UKH IOJISTAE B TOMY, 11100
32 HASBHUMH 3HAYCHHSIMHU HE3MIHHUX BX1JHUX O3HAK ITO3WKH BUKOHATH BapitOBaHHS
3HaU€Hb 3MIHHUX BXIJHUX O3HAK B JIOMYCTUMHUX JUIsl [bOTO IHTEpBajax Ta
BCTAaHOBHUTH OCTATOYHI 3HAYCHHS JIJIST HUX TaKUM YHHOM, III00 BiJICOTKOBA CTaBKa 3a
MO3WKOI Oyjia MPUHUHATHOIO IS MoJaiblioro (iHaHCyBaHHS 11 (DI3UYHUMHU

ocobamm.

2.2 MeToa KepyBaHHSI MapaMeTPaMu MO3UK

Meton KepyBaHHSI MapamMeTpaMu IO3UK J03BOJISIE PO3B’SI3aTH BIMOBIAHY
3aJlayy Ha OCHOBI HAOOpy €TaIliB.

Ha nepmomy erami wmae OyTH MIATOTOBIEHO BHUOIPKY MJaHUX MJId
MIPOTHO3YBAHHS BIJICOTKOBOI CTaBKHU 3a MO3UKOI0, BKIIFOYAIOYH J0 Hel Habip O3HaK,
KU OyJIO MpeaCcTaBIeHO y miapo3Aia 2.1 npu ¢popMyIrOBaHHI 3a/1a4l KepyBaHHS
napaMeTpamM TO3HWK, IS KOKHOTO €K3eMIUIsipa BHOIPKH, IO TMPEACTaBIIsE
BIJIMOBIIHY TO3HUKY, BCTAHOBIIIOIOUH B1JICOTKOBY CTaBKY SIK BUX1JHY O3HAKy.

[Tpu 11pOMy 3a Ha3BaMU MOCaj, SIKi MOXKYTh 3aliMaTH MO3UYAIIBHUKH, Ma€

OyTu copMoBaHo HaOIp 3 25 moca, 1Mo 3yCTPIYarOThCs HallakTHBHIIIE. Bel BoHH
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MarTh OyTH TPEACTAaBJICHI BIAMOBIIHUMU 3HAYEHHSIMHU (I[IJIUMU YUCIAMH), SK1
3aJ1al0ThCsl BIAMOBIAHY MOcaay (SK KaTeropitro). YciM IHIIUM MocajiaM Mae OyTH
BCTAHOBJICHO 1HIIIEC 3HAYCHHS (0€3 MeTani3allii TaKuM YMHOM, SKa caMe IIe 1ocasa).

OkpiM TOTO Ha ITbOMY €TaIli MatoTh OyTH NMPUOpPaHi BCl €K3EMIUISIPU BUOIPKH,
K1 MalOTh MPOMYIIEH] 3HAUYEHHS BIICOTKOBOI CTaBKU. /{7151 mpomyIieHnx 3Ha4eHb 3a
BXITHUMHU O3HAKaMH MalOTh OyTH BCTAHOBJICHI CTaHJAPTHI 3HAYCHHS.

Takox 3Ha4YE€HHS BIJCOTKOBOI CTaBKM MAarOTh OyTH MPOHOPMOBaHI, TOOTO
nepeTBopeHi Ha inTepBan Big 0 go 1.

Ha wnactynmHoMy erami Mae OyTH CTBOPEHO MOJENb IPOTHO3YBAHHS
B1JICOTKOBO1 CTaBKH 32 MTO3UKOIO0 HA OCHOB1 BUKOPUCTAHHS aHCAMOJIiB JIEpEB PIIICHB,
3aCcTOCOBYIOUH TS ITboTo MeToa eXtreme Gradient Boosting (XGBoost) [6]. Takuii
BapiaHT aHCaMOJIIO JIepeB pIllIeHb CIPHUSE€ CTBOPEHHIO CIEIllali30BaHUX JEPEB Ha
TUX €K3eMIUIApax BHOIpKM JaHUX JUIsI TPOTHO3YBAaHHS, I SIKHX PE3yJIbTaTh
POTHO3yBaHHA Oyyu ripmmMu. Lle Mae cipusTH B NMIACYMKY OXOIUICHHIO P13HUX
CK3EMIUISIPIB Ta SIK PE3yJIbTaT OTPUMAHHIO OLIbII TOYHHMX PE3yJbTaTIB Ha BCii
IIMPOTI O3UK, K1 IPUCYTHI B HABYAJIbHIA BUOIpPIII.

[Ticns 1pOro peanizyeThcsi €ram, Ha SKOMY BITOYBA€ThCS HABYAHHS
CTBOPEHOI MOJIeJll Ha OCHOBI OINpalbOBAaHOI MONEPEAHbO HABYAIBHOI BHOIPKH
nanux. lle TPU3BOAWTH N0 CTBOPEHHS TOTOBOI MOJENi, sKa Oalli MOXe
BUKOPUCTOBYBATHUCS JJI1 POOOTH 3 TUMH MTO3UKAMHU, SIKI TOTPEOYIOTh BCTAHOBJICHHS
B1JICOTKOBOI CTaBKH.

Ha wmactynHomy etami, mo mnependadyae MOBTOPEHHS JUIsl KOXKHOI HOBOL
MO3UKH, Ma€ OyTH CPOPMOBAHO €K3EMIUISP JAHUX, JUIsl YOTO Ma€ OyTH BU3HAUCHO
3HAYCHHSA KOXKHOI BXIJHOI O3HAKH, SKa € BIJOMOIO 3a IIO3MYAJIbHUKOM, 3
MEPETBOPECHHAM 3aiMaHOl TOocaayd MO3UYATBLHUKOM Ha POOOTI y BIAMOBIAHY
KaTeropiro Ha OCHOBI 25 HalOLIbII nomyiasipHux. st 03HaK, /ISl IKUX MOXKJIMBE
BapilOBaHHs, a II¢ 30KpeMa CyMma ITO3UKH Ta TEPMiH, Ha SKUH BOHA HA/TA€THCS, MAE
OyTH BCTaHOBJICHO JIOMTYCTUMHI 1HTEPBAJI 3HAYEHb Ta KPOK 3MIHHU 3HAYCHb.

Ha octanabomy erari poOOTH METOy KEpPYBaHHS MapaMeTpaMy IMO3UK Ha

OCHOBI1 MOJIEJIl TTPOTHO3YBAaHHS BIJICOTKOBOI CTaBKH PEali3y€ThCs MPOTHO3YBAHHS
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BiJICOTKOBOI CTaBKM Uil 3aJaHUX (iKCOBAaHUX 3HAUYEHb O3HAK MO3WKH Ta BCIX
BapiaHTIB 3MIHHUX BXIJHHUX O3HAK B THX IHTEepBaiax, siki Oyjau BcTaHOBJICHI. Tol
Ha BUXOJ1 Ma€ OyTH OTPUMAHO 3HaYEHHS B1JICOTKOBOI CTaBKH TSI KOYKHOTO TaKOTO
BapiaHTy. 31 BCIX OTPUMaHHUX 3HaY€Hb Mae OyTH OOpaHO TOW, SKUM € HalOUIbII
npuifHATHUM. T0OTO HaOip 3 CyMH MO3MKH (SKIIO BapilOBaHHS JOIMYCKAa€THCA),
TEpMiHy TO3WKH Ta BiJICOTKOBOI CTaBKU. Bubip mae 37iliCHIOBATUCS, BUXOISYH 3
KOMO1HaIIl1, sIka € HaWKPAIIO0 3 TOUYKH 30y 3a0e3MeUeHHs pe3yJIbTaTUBHOCTI 300py

KOIIITIB JJI1 TIO3UKU Ta IMTOBCPHCHHS LIUX KOIIITIB KpeanTopam.

2.3 BucHoBKH 3a po3aijiom 2

VY po3aini mpencTaBiIeHO 3aJady KEpyBaHHS NapaMeTrpamMH IO3UMK Ta
BIJIOBITHUM METOJ ii po3B’si3aHHA. HaykoBa HOBM3HA pOOOTH MOJSATaE B METOMII
KEepYBaHHsI MapaMeTpamMH IMO3WK, STKUH XapaKTepHU3y€eThCS BUKOPUCTAHHSIM JIEPEB
pillleHb Ha OCHOBI CTBOpeHHs aHcamOiiB MeTtonoM XGBoost A mporuo3yBaHHs
BIJICOTKOBOi CTaBKM TIO3MKM 3a 3HAYCHHSAMH BXIJHUX O3HAK, IO JO3BOJISE
BCTAHOBJIIOBAaTH BapiaTUBHI 3HAYECHHsS MapaMeTpiB MO3UK TAaKUM YHHOM, 100

CIPHSATH Pe3yJbTaTUBHOCTI MpoLiecy 300py KOMITIB BiJ (PI3UYHHX OCIO.
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3 ITIPOEKTYBAHHA ITPOT'PAMHOI'O 3ABE3IIEYEHHSA

3.1 Bubip moBH Ta 3aco0iB po3pooku

Po3pobka BeO3acTOCyHKy MoOXKe OyTH BHUKOHAaHa 30KpeMa 3a PaxyHOK

mosxauBocteld Python ta Django [7] abo Ruby Ta Ruby on Rails [8]. [IpoBencue

nopiBHsHHS (Tabn. 3.1) Bkasdye, MmO mepmuii BapiaHT 3a paxyHok Python

XAPAKTCPU3YETHCA Kpalloro HiI[TpI/IMKOIO MAallTMHHOI'O HaBYaHHJ 3arajoM, Xxo4da IJIsd

Ruby i npucyTHi# 30kpema iHTepdeiic ms XGBoost. 3 inmoro 6oky Django sk

bperiMBOpK BEOPO3POOKH Mae OUIBINTY IPOCTOTY BCTAHOBJICHHS ITOYAaTKOBOTO

piHIGHHH, Kpamry YUTA0CIBHICTD KOOy, IO A0AAaTKOBO CIIpUA€ CTBOPCHHIO

edexTuBHOTO pineHHs, Xxo4a i Ruby on Rails € noctarapo sikicHum pimeHasM. Tox

3a CYKyIHICTIO (hakTopiB Oys10 0OpaHo /it po3pooku Python ta Django.

Tabmums 3.1 — Bubip 3aco6iB po3poOKu MporpaMu MATPUMKH HaJaHHS

MIO3UK
Kpurepiii Django Ruby on Rails
Moga nporpamyBaHHs
Python Ruby
JUISL PO3POOKH
OpenMBOpPK i .
Django Ruby on Rails
BeOpO3pOOKHU

CkiagHicThs HaBYaHHA Ta

MIITPUMKH

Mena 3a paxyHOK

BUCOKOI YN TA0EILHOCTI

KOy

Buma 3a paxyHok
BEJINKOI KIJIBKOCTI

KOHIIEIIII

Yac Ha BCTAHOBJICHHS

plLIEHHS

Meunmumin

Byt

Bi0moTekn MalIMHHOTO

HaB4YaHHA

binbiie 3aco6iB, kpaiia
MiATPUMKA, OpUTIHATBHI

Bepcii

3acoOu HasBHI, ajie
HEPIJIKO MpeICTaBICH]

iHTepdeiicamu 1o Python-

pillIeHb, TipIa mATpuMKa
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3.2 MoaenwBaHHs pod0TH 3 TNporpaMHuM 3a0e3medyeHHSIM 3a

(pyHKIiOHATBLHIMHU BUMOTaM#

KopucryBaui-kpequtopu €  0a30BUMH  KOpPUCTyBauaMHM  I[IPOTPaMU
NIATPUMKHA HAJaHHS TO3UK, OCKIIBKU OyIb-SKUH MOYATKOBUH KOpUCTyBad 0Oe3
JOJTATKOBUX MOXJIMBOCTEH MoOke (piHAHCYBaTH TO3MKM IHIIMX KOPUCTYBAYiB.
KopucrtyBaui-kpequTOpy MaroTh OCHOBHMI MOTIK CIIEHAPIiB:

— MOUIYK CepeJl MO3UK;

— Meperyis] CTOPIHKY KOPUCTyBada-Mo3N4aJIbHUKA,;

— meperJsi myOsmiKkalii KopucTyBada-ro3u4aibHUKA,

— IANUCYBaHHS Ha MyOJiKalii KopucTyBaya-no3n4aibHHKA,

— Meperyis MiNucoK;

— Teperyisj CTOPIHKU KOPUCTYBada-KpeAUTopa,;

— BHECEHHSI JaHUX PO KOPHUCTyBavYa-KPEAUTOPA;

— Meperyisi] MaTepianiB 3asBKU Ha MO3UKY;

— Teperyisy 3asBOK Ha MO3UKH KOPUCTyBayva,

— ¢hiHaHCYBaHHSI MMO3UKHU;

— meperisii npodiHaHCOBAaHUX KOPUCTYBA4YE€M TO3UK;

— neperisi piHaHCYyBaHb MO3UKH,

— Meperyisi] OTPUMAHUX KOPUCTYBaueM IUIaTEXKIB;

— IeperJIsi MIIATEXIB 32 MO3UKOIO;

— KOMEHTYBaHHS MO3UKH,

— Meperisi]] NepCOHaIbHUX MOB1IOMIICHbD;

— KOMEHTYBaHHS Ty OJIiKaIlii;

— CTBOPEHHSI 3aKJIaJIKH 3a MO3UKOI0;

— peKOMEHIyBaHHS TTO3UKHU;

— Teperyis] peKOMEH/IaIliii MO3WK KOPUCTyBaya,

— Meperyisi] peKoMEeHallii 3a MO3UKOI0;

— Teperyis MO3UK Y 3aKJIaaKax;

— TIepETJIsi/T BJIACHUX KOMEHTApIB,



— aBtopu3aiis (puc. 3.1).

NOWYK Cepen NosMK
NEPErNSAA CTOPIHKKM KOPUCTYBaYa-
NOZHYANEHMKS
Miepernan MyonikaLil KopucTyBada- KacyBaHHA mignMoky Ha myonikadj
NOZHYANEHMKS Extends KOPMCTYBAYS-N03MYENEHHKS
NiAMMCYBaHHA Ha myOnikaLii =
KOPMCTYBAYS-TN0ZMY2NEHWKS
nepernan NignMcoK
NEePernsg CTOPIHKKM KOPUCTYBaY2-
KpeguTopa
BHECEHHR O3HMX NP0 KOPUCTYEaY3-
KpegMTopa
NepernAag MaTepianie 3asBKM Ha nozK
NepernAag 22A80K H3 NOZHKK
KOpWCTYBaU2
DiHAHCYBEHHA NOSHMKW
nepernAg Npo@iHaHCOBaHMX
KOPHCTYBAYEM MOZHK
nepernAg GiHaHCYEaHs NOMKK
epernag OTPMMaHKX KOpUCTYBEaue
nnaTexie
Nepernag nNaTexis 22 NoZHKoD
KOMEHTYEIHHA NOZMKM

nepernAg NepcoHankHWX NoBigoMNeHE
CKACYBAHHA Z3KMAOKN 23 NOZKKOKD
KOMEHTYBEHHRA MyDnikawi

Extends

CTBOPEHHA 33KN3AKKH 33 NOZHKOD CKaCyBaHHR peKoMeHOyYBaHHA MO3KKK
/
Exiends
pekoMeHOVYBaHHA NOZHMKKA ‘é;
Nepernag peKoMeHgaLii nosug
KOPWCTYEaYa
nepernAg peKoMeHaaLii 33 NosvKo

neperna No3HK Y 3aKnafkax

) peECTpaL|iR
MepernAg BNacHUX KOMeHTapis
Extends
AETOPM3UIA

Pucynox 3.1 — Jliarpama BapiaHTiB BUKOPHUCTAHHS MMPOTPaAMU IMiATPUMKH HATAHHS

MO3UK KOPHUCTyBayaMHU-KpEeAUTOpaMu
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AnbTEpHATUBHUMU IS LIUX CLEHAPIIB € TaKi:

— CKacyBaHHS MIAMUCKKA Ha MyOJiKaiii KOpucTyBadya-mo3uyaibHUKa, 110 €
aIbTepHATUBHUM JUIS TMIANUCYBaHHA Ha MyOJiKalii KOPUCTyBaya-Mo3UYaIbHUKA Y
BUMAJKY, KOJM MiANMUCKa Ha myOJikaiii KopHCTyBada-mo3WyajbHUKaA BxKe Oyla
3a0e3reyeHa 1 He CKacOBaHa;

— CKacyBaHHS 3aKJIa/IKU 33 IO3UKOI0, 10 € AIbTEPHATUBHUM JUIsI CTBOPEHHS
3aKJIaIKM 32 TMO3MKOIO, KOJIM 3aKjajJKa 3a TMO3UKOI0 BXe Oyja CTBOpeHa 1 He
CKaCOBaHa;

— CKaCyBaHHsS pPEKOMEHJYBaHHsS IO3UKH, L0 € aJbTEPHATUBHUM JUIS
PEKOMEH/1yBaHHs NO3UKHU;

— peecTpalis, 1o € aJbTEPHATUBHOO JIJIs1 aBTOPHU3allli, KOJIM aKayHTa LI y
KOPHUCTYBa4 HEMAE JKOIHOTO.

KopucryBaui-no3udasbHUKHN € KOPUCTYBa4YaMH, sIK1 OKpiM 0a30BUX (DYHKIIIH
BUCIOBWJIM Oa)kKaHHS BHKOPHUCTOBYBAaTH JOJATKOBI (PYHKIIi Ta HpALIOBATH HaJ
BJAaCHUMM TMo3ukaMu. KopucTyBaui-mo3WYaJbHUKM MAalOTh OCHOBHMM MOTIK
CLIEHapiiB:

— myOmikairis MmaTepiany;

— BHECEHHSI 3arajibHUX JaHUX PO KOPUCTyBada-Mo3NIaIbHUKA;

— pO3MIIIIeHHS 3asBKH Ha TIO3UKY;

— BHECEHHSI BJIACHUX JJaHUX J0 CHUIBHOI 3aBKH HA MO3UKY;

— IOIaBaHHSI MO3WYAIbHUKA JJISI CYMICHOT TTO3UKH.

AJbTEepHATUBHUMHM JIJIS IUX CLICHAPIIiB € TaKi:

— CKacCyBaHHs 3asiBKU Ha TO3MKY, L0 € aIbTEPHATUBHUM JUIsl PO3MILICHHS
3asBKW HA TO3UKY, KOJH 3asBKa Ha MO3WKY HasiBHA, MPOTE MO3UYAITBHUK BHUPIIIHB
BIZIMOBUTHCH BiJ HeT;

— penaryBaHHsl myOiikallii, 10 € aJbTEPHATUBHUM IS IyOJiKarii
Martepiary, Ko myOJiikallisi BAKOHaHa, ajie MOTPiOH1 yTOUHEHHS;

— penaryBaHHS 3asiBKM Ha MO3UKY, 10 € aJbTEePHATUBHUM JJI1 PO3MIIICHHSA

3asiBKM Ha TMO3MKY, KOJM 3asBKa Ha MO3UKY HAsBHA, MPOTE MOTPIOHI yTOYHEHHS

(puc. 3.2).



efaryeaHHa nyGnikawi
Extends

CKACYESHHR Z3RBKM Ha3 MNOsKKyY
Exiends
DOZMILLEHHA Z3ABKW Ha MOSKKY
~Extend PearyBaHHA 33ABKM Ha MOSMKY
BHECEHHA BN3CHWX J3HWX 00
CMiNbLHOI 33ABKK Ha NOZMKY
O0O3E3aHHA NOZKYANEHWKE QNS
CYMICHOI MOZMKK

Pucynox 3.2 — Jliarpama BapiaHTiB BUKOPUCTAHHS MPOTPaMU MIATPUMKU HAJJAHHS

KopucTysau-
KpeauTop

myDnikauis Matepiany

BHECEHHA ZaranbHWX JaH X Npo
KOpHCTYBaYa-No3udaneEHWKE

KopucTysau-
NE3UYaNEHUE

IMO3UMK KOPHUCTYBa4aMU-ITO3NYaJIbHUKAMN

[IpeacTaBHuKkM cepBicy HaJaHHsS MO3UK MAlOTh OCHOBHMM MOTIK CIIEHAPIiB!
— Bepu(iKaisi 3asBKU Ha MMO3HKY,;

— Bepudikalis JOKyMEHTIB 3a MO3UKOIO;

— aBTOpH3aIlif;

— Ieperisiy] MO3UK 3a CTAHOM;

— IOILIYK cepe MO3UK;

— TIeperJis/] CTOPIHKY KOPUCTyBada-Mo3NIaIbHUKA,;
— meperysiy myOsikailii KopucTyBada-To3u4aibHUKA,
— TIePeTJIsi]] CTOPIHKH KOPUCTyBada-KpeauTopa,

— IIeperisi MaTepialiiB 3asBKU Ha MO3UKY;

— TIepEeTJIsi]] 3a4BOK Ha MO3UKH KOPUCTYBAya;

— nieperisia npoiHaHCOBAaHUX KOPUCTYBA4YeM TO3UK;
— neperysiy piHaHCYyBaHb MO3UKH,

— TIePEeTJIsi]] OTPUMAHUX KOPUCTYBa4YeM TUIATEXKIB,

— MeperJisi IaTeXiB 3a MO3UKOIO;

— TIeperJIs BC1X BUKOHAHUX TUIATSXKIB;

— TIepeTJisi]] BC1X BUKOHAHUX (hiHaHCYyBaHb (puc. 3.3).



BepMDIKALIA 33RBKH HE NMOGHKY
ZBTOPHMIALLIA
MEepEernAg No3MK 23 CTaHOoM
MOWYK Ceped Nosue
MEpErnA] CTOPIHKM KODUCTYEaYa-
MOZHMYENEHUES
NEQErNAL MATEPIaNE 33RBKM Ha MosK
BepUdiKaLiA JOKYMEHTIE 33 NMOZMKDKD
EPErNAd OTPMMEHKWY KOPWUCTYBaYe
nnarexis
nepernag QiHaHCOYBaHL NoSHKMW
nepernag myonikauil KopucTyBada-
MOZWYANEHUKS
NepernAg NANaTexis 23 No3HKoD
MEQETrNAL 33A80K Ha MOSHKK
KOpWCTYEZYS
MEQErnA] CTOPIHKK KOpPWCTYBaYa-
KpeouTopa
Nepernag Bcix BMKOHIHWX NMNaTemis
nepernag npodiHaHCoEaHWX
KOPUCTYE3YEM MOZHK
MepernAg BCix BMKOHaHWK (DiHaHCyBaHe

[MpedcTaEHuE
CEPEICY HEOaHHA
Mo3KEK
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Pucynok 3.3 — Jliarpama BapiaHTIB BUKOPUCTaHHS IPOTrpaMu MIATPUMKHN HaAaHHS

ITO3UK IIPCACTaABHUKaAMHU cepBicy HagaHHA ITIO3HUK

3.3 IIpo€eKkTyBaHHS CTPYKTYPH 0a3 TaHUX

baza nanux (b/]) Oyna KOHKpeTH30BaHA ISl MOJAJBIIOIO BUKOPUCTAHHS

CBO€I0 CTPYKTYPOIO, IPCACTABJICHOO HUKYIC.

Tabmuua Region mpexacrasnsie 'y BJl perionu, s sIKUX MiATPUMYETHCS

HaJ[aHHS TIO3UK (SIKIO Mporpama Mpaioe B PI3HUX KpaiHaX, TO I TaOJIUIST MOXKe
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OyTh opraHizoBaHa 1 (paKTMYHO BUKOPHUCTOBYBATHCH sl 30epiraHHs KpaiH) 3
TaKUMH TIOJISIMU:

— Id — izeHTHdIKATOP PETiIOHY, B IKOMY MOKE Ha/IaBaTUCh MTO3UKA,;

— regname — Ha3Ba pPerioHy, B IKOMY MOKE HaJaBaTUCh ITO3HKA.

Ta6muus Obligee npeacrasnsie y Bl 6a30Bi jaHi akayHTIB KOPHCTYBadiB,
K1 (PAaKTUYHO € KPEIUTOPAMH, 3 TAKUMH TOJISIMHU

— id — imenTHdIKaTOp aKayHTa KOPUCTYBaya-KPEAUTOPA;

— useraccount — 0a30BHil akayHT KOPUCTYBaya, SIKHMl BHKOPHUCTOBYETHCS
UM KOPUCTYBaueM-KpPEAUTOPOM,;

— personname — iM’si KOpUCTyBada-KpeauTopa (abo Mo3udaibHUKA, SKIIO
BiH c()OpMyBaB 3asiBKY Ha MO3UKY);

— photofile — ¢aiin 3 poTorpadiero koprcTyBada-KpeIUTOPA;

—information — 3arampHa iH(popMamis npo cebe BiJl KOpHCTyBaya-
KpPEAUTOpA,;

— phone — Homep TenedoHy KOpUCTyBaya-KpEAUTOPA.

Tabmunss Borrower mnpexacrasnsie y b/l nmogaTkoBi jaHi 10 akayHTa
KOPHUCTYBada-KpeauTopa, ski HEOOXIJHI IIJIi TOTO BHUIIAJKY, KOJU KOPUCTYyBad
copMyBaB 3as8BKy Ha MO3UKY Ta MMOYaB BUKOHYBATH B MPOTpaMi JOJATKOBY POJIb
MO3WUYaTbHUKA, 3 TAKUMU TOJISIMU:

— id — izeHTH(IKATOP KOPUCTYBAYA-TIO3MYAILHUKA,

— obligeeaccount — 06a3oBuii akayHT KOpPHCTyBada-KpeauTopa, SKHid
BUKOPHCTOBYETHCS ITUM KOPHUCTYBAYEM-TT03UIAIEHUKOM;

— region — perioH, e 3HaXOAUTHCS MO3UYATbLHUK, BUSHAYCHHUI 30BHIIIHIM
KJII04YeM J1o Tabnumii Region;

— address — agpeca IpoKMBaHHS MO3WYAILHUKA,

— homeownership — HasiBHe mpaBO BJIACHOCTI HA KHUTJIO y MO3HYaTbHHKA
(opeHA0BaHe KUTJIIO0, BIACHE KHUTJIO a00 BUKOPUCTAHHS 1MOTEYHOI IPOrpamu);

— earliestcreditline — pik, y skuii OyJi0 OTpUMAHO TMEpPIIy IMO3UKY abo

BIJIKDUTO KPEAUTHY JIHIIO LIUM MO3UYATLHUKOM.
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Tabauis BorrowerEmployee npencrasisie y BJ1 3amucu npo mocaau, siKi
3aliMalOTh KOHKPETHI MO3MYATbHUKH, 3 TAKUMH TTOJISIMHU

— Id — izeHTHdIKaTOp TOCAIN TO3UYATEHUKA,;

— borrower — mo3uWYanbHUK, SKHA 3aiiMae 110 TMOCaay, BU3HAYCHHI
30BHIINIHIM KJIIOYEM 0 Tabauri Borrower;

— employee —mocaza, Ky Ha cBOil poOOTi 3aliMae MO3MYAIBHUK, BU3HAYCHA
30BHIIIHIM KJIF04eM 10 Tabmuiii Employee;

— fromdate — nara, 3 siK0i MO3MYANBHUK 3aliMaE 110 Tocaay Ha poOoTi;

— fixeddate — nmata BHeceHHs iHdopMallii mpo I Mmocaay Ha poOoTi
MO3UYAITEHUKOM.

Tabmus Employee npencraBnse y BJ] MoxiIuBI mocaiu, sIKi MOXYThb
3aliMaTy B CBOi poOOTI MO3NYATEHUKH, 3 TAKHMH TTOJISIMU:

— id — imeHTH(IKaTOP MOXKIIUBOI MTOCAIH TO3NYATLHUKA;

— emptitle — Ha3Ba MOKIUBOI ITOCAAN MTO3UYATHHHUKA.

Tabmuusa LoanBorrower npencrasinsie y bJl BiiHOIEHHS TO3UYaIBHUKIB J10
MO3HUK 3 TAKUMH TTOJISIMHU:

— id — imenTH(IKaTOP BiAHOIIECHHS MO3MYaIbLHUKA 10 MO3KKH;

—loan — mo3wka, MO0 SKOI BHU3HAYCHO IIl TapaMETPH TMO3WYaIbHHKA,
BU3HAYE€HA 30BHIIIHIM KJI0oUeM g0 Tadiumi Loan;

— borrower — mo3WYanbHUK, SKUH MPOCHUTH TMPO BIAMOBIAHY IO3HUKY,
BU3HAYEHUN 30BHIIIHIM KJII0UeM J10 TaOaui Borrower;

— annualincome — Bu3HaveHuil y 3asBIli Ha TO3UKY CyMapHHIA PIYHUI TOXi]
MO3UYAIILHUKA;

— verifiedincome — BapianT Bepudikaiii OTpUMAHUX JaHUX TPO JOXIJ Bia
no3uvanbHUKa (TIEPEBIPEHO, HE TIEPEBIPEHO);

— debttoincome — Bu3HayeHe y 3asBI[l HA IMO3HMKY CIIBBIJIHOIICHHS, SKE
BU3HAYCHO MK CYMapHHMH OOpraMy II03WYajibHHKa Ta WOTO CyMapHHMH

JIOXOJIaMU,
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—deling2y — Bu3HaueHa y 3asdBIli Ha IIO3UKY KIUJIBKICTh BHIT/IKIB
MIPOCTPOYCHHUX IIJIATEXKIB 32 BIAKPUTUMU MO3UKaMH (KpeIUTaMu), 10 TPAIHIIACH 3
MO3MYAIBHUKOM 32 OCTaHHI 2 POKHU;

— monthssincelastdeling — Bu3naueHa y 3asBI1i Ha MO3UKY KiJIbKICTh MiCSIIIB,
sKa MHUHYJIa 3 OCTAaHHBOTO BHIIQJKY MPOCTPOYCHHS IUIATESXKIB 3a BIIKPUTHMU
NO3UKaMH (KpeIUTaMH), 110 TPAMWIACH 3 O3UYaJIbHUKOM;

— inquirieslastl2m — Bu3HaueHa y 3asBIli Ha IO3UKY KUIBKICTh CIUTaYEHb, SKI
MaB BUKOHATH MO3MYAIBHUK 32 OCTaHHIH PIK;

— totalcreditlines — Bu3HaveHa y 3asBIli Ha TIO3UKY 3arajibHa KiIbKICTh MO3UK
a00 KpeUTHUX JIHIN, SIKUMHU OyB OOTSDKEHHM MO3UYalIbHUK 32 BECh Yac (BUXOSUH
3 HaJIJaHOT HUM KPEAUTHOI 1CTOPIi);

— opencreditlines — Bu3HaueHa y 3asBIli HAa MO3UKY KUIBKICTh MO3HMK 200
KPEAMTHUX JIIHIN, IKUMHA CyMapHO OOTSKEHUH MO3HYATbHUK Ha IIOTOYHUH MOMEHT
(Ha MOMEHT 3aMuTy MO3UKH);

— totalcreditlimit — Bu3HayeHMi y 3asBIll Ha IMO3UKY CyMapHHUi oOcsT
KPEAWTHUX, MO3WYCHHUX KOIITIB, SIKi JOCTYITHI TO3UYATLHUKY Ha IOTOYHUI MOMEHT
(32 0COOJMBOCTAMH OOUYMCIICHHS I1MMOTEKAa HE BXOJUTh B II€ 3HAYCHHS, IPOTE
KpEOUTHI JIMITH 3a OaHKIBCBKUMU KapTKaMH BXOJATh Yy MaKCHUMaJIbHOMY
MO>KJINBOMY 3HAY€HHI);

— totalcreditutilized — Bu3HayeHmii y 3asBI[i Ha MO3UKY CyMapHHH 0OCsT
KPEAWTHUX, MO3WYCHUX KOINTIB, SKI BUKOPUCTAHI MO3WYATLHUKOM Ha MOTOYHHM
MOMEHT (32 0COOJIMBOCTSIMHU OOUHCIICHHS IMOTEKA HE BXOJIUTH B 1€ 3HAUCHHS);

— numcollectionslastl2m — xijbKicTh 300piB, 110 MpUIALAIA HA OCTAHHIM
pIK;

— numhistoricalfailedtopay — Bu3HaueHa y 3asBIli Ha IMO3WKY KUIBKICTb
BUMAJKIB, SIKI CTAJMCS 3 MO3WYAJIBHUKOM Ta MOJIATald B TOMY, IIIO BIH HE 3MIr
CTUIATUTH 3a TIPU3HAYEHUH IIATIXK 32 MO3UKOI0 a00 KPEAUTOM;

— monthssince90dlate — Bu3HaueHwmii y 3asBIli Ha MO3UKY OCTaHHII BUTIAIOK,
KOJM TO3WYaIbHUK MPOCTPOUYMB MPU3HAYECHUN IIIATDK MiHIMyM Ha 90 fHiB,

BU3HAYEHUH KUIBKICTIO MICSIIIB, SIKa 3 TOTO MOMEHTY MUHYJIA;
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— currentaccountsdeling — Bu3HaueHa y 3asBIll Ha IIO3UKY KUIBKICTh
BUIMAJKIB, 32 SIKHUMHU MO3WYATFHUK Ha MOMEHT 3allUTy Ma€ MPOCTPOUCHI IJIaTeXi,
BHpaK€Ha KUTBKICTIO TAKUX PaxXyHKIB (KpeIuTiB a00 MO3HK);

— totalcollectionamountever — Bu3HaueHHid y 3asBIl Ha MO3UKY CYyMapHHIA
0OCST KOIITIB, SIKHH HEOOX1THO OYyJI0 MO3WYAIbHUKY CIUIATUTH,

— currentinstallmentaccounts — Bu3HaveHa y 3asiBIli Ha MO3UKY KiJIbKICTh
paxyHKIB y MO3UYaIbHUKA, SIKI IepeadadaroTh (iKCOBaHI CIUIaTH 3a HUMH,

— accountsopened24m — Bu3Ha4YeHA y 3asBIli HA MO3UKY KUIBKICTh HOBUX
MO3UK ab0 KpeauTiB, Kl OyJd OTpuUMaHi (BIAKPUTI) MO3UYATBHUKOM MPOTIToM 2
OCTaHHIX POKIB;

— monthssincelastcreditinquiry — Bu3HaveHa y 3asBIli Ha MO3UKY KiJIbKICTh
MICSALIB, fIKAa MUHYJIa 3 MOMEHTY, KOJM MO3MYaJIbHUK BOCTaHHE O(OPMHUB HOBY
MO3UKY a00 KPEIuT;

— numsatisfactoryaccounts — Bu3HaueHa y 3asBIi Ha TO3HWKY KiIBKICTh
3aKPUTHX MO3UK a00 KPEAUTIB, SIKI MaB MO3UYAIbHUK;

— numactivedebitaccounts — Bu3Ha4YeHa y 3asBIi Ha IO3UKY KUIBKICTh
HasIBHHUX Y NO3MYAIbHUKA aKTUBHUX HA MOMEHT 3alUTy OaHKiBCHKUX KapT;

— totaldebitlimit — Bu3HaueHwit y 3asBIi Ha TO3MKY OOCST KOIITIB, IO
BU3HAYa€ CYMapHHUM JIMIT, BCTAHOBJICHUM 3a BCiMa OaHKIBCHBKUMM KapTKaMu
NO3UYAJIbHUKA,;

— numtotalccaccounts — Bu3Ha4eHa y 3asBIli Ha TO3UKY KUTBKICTh KPEAUTHUX
KapToOK, 5Kl 332 BECh Yac MaB NO3UYaJIbHUK;

— numopenccaccounts — Bu3HAYE€HA Yy 3asBIll Ha IMO3UKY KUIBKICTh
KPEAUTHUX KapTOK, SIKi HA MOMEHT 3aIllUTy Ma€ MO3MYaTbHHK 3arajioM;

—numcccarryingbalance — Bu3HadueHa y 3asBili Ha TO3UKY KUIBKICTb
KPEAUTHUX KapTOK TO3MYaJbHHUKA, SKI HA MOMEHT 3alHUTy MalTh HAa CBOEMY
paxyHKy MeBHUI OanaHc;

— nummortaccounts — Bu3HaueHa y 3asBLi Ha MO3UKY KIJIbKICTh BIAKPUTHUX

BUMAJKIB IMOTEKH Y TTO3UYATILHUKA;
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—accountneverdelingpercent — Bu3HaucHM y 3asBIll Ha MO3UKY BIJICOTOK
BUIIAJIKIB KPEJIUTIB a00 MO3UK, 33 AKUMU MMO3UYATIBLHUK JKOJHOTO pa3y HE CTUKABCS
3 IPOCTPOUCHHSM IIJIATEXKIB, 3 3arajJbHOT KUTHKOCTI BUTIAAKIB KPEIUT a00 MO3HK, K1
OyJnH y bOTO MO3UYaIbHUKA 32 BECh Yac;

— taxliens — Bu3HaveHa y 3asBIli Ha IMO3MKY I10JIATKOBA 3aCTaBa,

— publicrecordbankrupt — Bu3HaueHa y 3asBIi Ha TO3HWKY KiIBbKICTh
BUIIAJIKIB, KOJIM 11010 TO3WYAIbHUKA OYJIO OTOJIOIIEHO OAaHKPYTCTBO;

— verified — BU3Ha4YeHHs TOTO, Y MPOWIIUIA IIi JaHi 3asBKH MO3MYAIbHUKA
BepudiKaIlio 31 CTOPOHH CEPBICY.

Tabmuus ApproveFiletype npencrasnse y BJ1 kaTeropii THIIB JOKYMEHTIB,
AKI MOXYTb OYTH HaJaHI Ha MIATBEPDKEHHS [AaHUX Yy 3asBUl HAa IO3UKY
MO3UYATBHUKOM, 3 TAKUMH MOJISIMU:

— Id — imenTHdiKATOP KaTETOPIi THITIB JOKYMEHTIB, SIKi MOXKYTh OyTH HaJIaHi
Ha MATBEPKCHHS TAaHUX Y 3asIBIll HA TTO3UKY MTO3WYATBHUKOM;

— approvecategory — Ha3Ba Kateropii TUIIIB JIOKYMEHTIB, IKi MOXXYTh OyTH
HaJlaH1 Ha MATBEPHXKCHHS JAaHUX Yy 3asBIll HA MO3UKY MO3UYaTLHUKOM.

Tabnuusa LoanBorrowerApprove npencrasisie y B/ gaiinm, siki Oynu HagaHi
JUTSL TIATBEPKEHHST HaJaHo1 1H(popMalli B 3asBIl Ha MO3UKY MMO3MYAIbHUKOM, 3
TaKUMH TIOJISIMH .

—id — igeHTudikarop ainy, skuii OyB HagaHWHA JJIS MIATBEPKCHHS
HaJlaHoi 1HQOpMaIlii B 3asBIll HA MO3UKY MO3UYATLHUKOM;

— loanborrower — nmo3uka mo3u4anbHUKA, 33 AKOIO0 BiH BHIC IeH (aiir mis
MIITBEPKCHHS HagaHoil iH(popMarllii B 3asBIli, BU3HAYCHA 30BHIITHIM KJIIOYEM JI0
tabymui LoanBorrower;

— approvefiletype — xareropis Tumy mOKyMeHTa, sSKWi OyJIO HaJgaHO Ha
M1ITBEPPKCHHS TaHUX Y 3asBIll HA TTO3UKY MO3WYaIbHUKOM, BU3HAYEHA 30BHIIIHIM
KiroueM 1o Tabimii ApproveFiletype;

— filedata — nani daiiny, sxkuii OyB HagaHWUW I MIATBEPIKECHHS HaTaHOT

1H(popMaIlii B 3asBLI1 HA TO3UKY MO3UYATBHUKOM;
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— approvename — iMeHyBaHHS 1H(oOpMaIli, HajlaHoi B (ailyli TOKYMEHTY,
AKui OyB HaJaHWUW NJIs MIATBEPDKEHHS HadaHoi 1HQopMarlii B 3asBIll Ha MO3UKY
MO3UYAJILHUKOM;

— approvedescription — koMeHTap Mo3UYaIbLHUKA 10 iHGOpMaIlii, HadaHOI B
daiini TOKyMeHTy, sIKkuii OyB HaJlaHWH ISl MATBEPKEHHS HagaHol iHpopMarlii B
3asBIll Ha TTO3UKY TO3HYATBHIKOM;

—loadat — mata i 9ac 3aBaHT@XCHHS IO3MYAIBHUKOM IBOTO (aiimy
JOKYMEHTY;

— verified — BU3HAYeHHS TOrO, YW IPOMIIOB KOHKPETHO IICH TOKYMCHT
Bepu(DiKaIlito 31 CTOpPOHH CEPBICY;

— verifiedby — xopucryBau, sIKMii BUKOHAB Bepu(DiKalifo IOr0 Qaiity
JIOKYMEHTY 31 CTOPOHHU CEPBICY, BU3HAUCHHUM 30BHIITHIM KJItoUueM J0 Tadmuii User
B/l, sxa € craHmapTHOW Tabnmier s aBropu3amii B Django, a Ttomy He
BHUHOCWJIACH IS ONUCY CTPYKTYypH b/I;

— verifiedat — gaTa 1 yac Bepuikailii cepBicoM 1bOro (aiiay JOKYMEHTY;

— personal — mo3Hauka ToOrO, 1O Ii JaHi € MPUXOBAHUMH BiJ IIMPOKOTO
3araiy.

Tabnuis Loan npencrasisie y bJl mo3uku 3 TaKUMU MOJISIMU

— id — izeHTHdIKATOP MTO3UKH;

— applicationtype — Tun 3anUTy Ha MO3UKY, SIKHi MOXKe OyTH a00 CyMICHUM
3a JIeK1JIbKOMa Mo3uYaibHUKaMU, a00 1HIUBIIyallbHUM,

— initialamount — cyma, 1110 3 He0OXiHOT O/pa3y HasBHA y MO3MYAIbHUKA 3
THUX 9H THIIUX JDKEPeT,

— amount — cyma, sIKy HaMaraeTbcsl IIO3UYHUTH TTO3UYATbHUK;

—amountcollected — motouna cyma, sika 3i0paHa Ha paxyHKy ISl INi€l
MO3HUKHU;

— disbursement — meToa BHILIAT 3a MO3UKOIO (IIATKHOIO KAapTKOK abo
HaMpsMy TOTIBKOIO);

— status — craH, B IKOMY IO3MKA 3HAXOAUTHCSA HA JAHUWA MOMEHT;
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—term — cTpok, Ha SKH HaMaraerbCs IMO3WYUTH MO3WYABHUK a0o
MO3UYATLHUKY ITI0 TIO3UKY, BUPAKCHUN Y MiCSIISIX;

— collectedat — nara i wac, ko OyJ10 310paHO MOTPIOHY CyMy 3a TIO3HKOIO;

— interestrate — BiicOTKOBA CTaBKa, BCTAHOBJIEHA 3a MIO3UKOIO;

— interestrateapprove — mo3Hayka mpo Te, MmO IS BiJCOTKOBAa CTaBKa,
BCTAHOBJICHA 32 MTO3UKOI0, MATBEPKEHA a00 BCTAHOBIIEHA CAMUM CEPBICOM: SIKITIO
Hi, TO II¢ O3HaYae, 0 3HAYEHHS € MPOTHO30BAHUM, TOOTO OTPUMAaHWM Ha OCHOBI
3aIPONOHOBAHOTO METO/LY;

— installment — po3mip 1uIatexy, sSIKHH KOXKHOTO MICSISI MA€ OTPUMYBaTH
HaJ[aBay Mo3UKU (KOPUCTYyBay, KUl MpodiHAHCYBAB MO3UKY);

— grade — oriHka, sIKy OyJI0 MPUCBOEHO CEPBICOM IO3MIII, Y 3arajlbHOMY Ta
JIeTa130BaHOMY BUTJIS1 Pa3oM;

— purpose — Mpu3HAYCHHS 3aMTYBAHOI TO3UYATBHIKOM ITO3WKH, BU3HAUCHE
BI/IMOBITHOIO KaTErOpPI€I0;

— caption — cdopmoBaHa I MMO3UKK Ha3Ba, SAKa BITOOPa)Kae€ThCs y BCIX
NO3ULISAX Be03aCTOCYHKY, 1€ € OOMEXKEHHsS Ha BIJOOpaKeHHS 3a KUIBKICTIO
CHUMBOJIIB,;

— fulltitile — chpopmoBana 15 MO3MKH MOBHA HA3Ba,;

— shortdescription — kopoTkwuit onuc is1ei, TOTPeO MO3UKH;

— fullpresentation — noBHuii omnuc i11€i, MOTPeOd MO3MKH;

— addedat — naTa i yac moJaHHs 3asBKH Ha TIO3MKY;

— paidtotal — cymapHa KiNBKICTBh KOIITIB, sSIKy OyJIO CIUIA4€HO 3a IIi€l0
MMO3UKOIO Ha IIe MOMEHT;

— paidprincipal — cymapHa KiJbKiCTh KOINTIB, SKY HMOTPIOHO CILIATHUTH 3a
LI€IO TTO3UKOIO HA IIEH MOMEHT,

— paidlatefees — cruaduenuit 0OCsT KOMITIB 32 KOMICISIMU, SIKi OyJIM BUCYHYTI
3a MPOCTPOYCHHAMH MO3UYATBHHKY .

Tabmus LoanStatus mpencrasisie y B/l ctanu, B skux nepedyBajiu MO3UKH,
3 TaKUMH TIOJISIMH .

— id — izeHTH(IKATOp CTaHY MTO3UKH;
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— loan — mo3uka, cTaH sKOi BU3HAYEHO, BU3HAYCHA 30BHIIIHIM KJIFOUEM [0
tabmumi Loan B/I;

— status — cramn, sikuii OyJI0 BCTAHOBJICHO IS TIO3HKH;

—setby — mpencTaBHUK CepBiCy, SIKHH BCTAHOBHB IIeH CTaH JJIS TO3UKH,
BU3HAYCHWI 30BHIMHIM KiaodyeM 10 Tabmumi User BJI, ska € crangapTHOIO
tabJmIieto JuIs aBTopu3arii B Django;

—setat — mata i Wac, KOJMW €W CTaH /IS TMO3MKH OYyJI0O BCTAaHOBIICHO
MIPEICTAaBHUKOM CEPBICY.

Tabauis LoanFile nmpencrasisie y BJ1 daiinu, sxi Oynu gomaHi 10 MO3UKH
JUTSL HAJIAaHHSL IOJATKOBUX JTAHUX PO HEl, 3 TAKUMU TOJISIMHU

—id — igenTHdiKaTOp Qailny, kUi OyB JTOMAHUI 10 MO3UKHU JJIsl HAJTaHHS
JIOJIATKOBUX JJAHUX PO HET,

— loan — no3uka, siKo0i cTOCy€eThCs 1IeH (paiii, BU3HAUYECHA 30BHIITHIM KITFOYeM
no Tabmui Loan B/

— filedata — mani camoro ¢aiiny, sskuii OyB 10JaHUI 10 MO3UKH IS HaJaHHS
JIOTATKOBUX JAHUX MPO HET,

— nName — iMmeHyBaHHs 1HdopMarlii, HajgaHoi B daiini, skuii OyB H0IaHUN 10
MTO3UKH JIJIs1 HAJaHHS JOJATKOBUX JTAHUX TIPO HEl;

— description — koMeHTap Mo3u4aIbHKUKA 70 iH(OpMAIlii, HagaHol B ¢aiii,
KU OyB TOJMAHUM 10 TIO3UKH ISl HAJIAaHHS TOJATKOBUX JIAHUX MPO HET;

— loadat — nara i yac, koym OyJ0 3aBaHTaKEHO IieH (DAl MO3NIATLHUKOM JI0
MO3UKH;

— personal — mo3Hayka TOTo, IO IIi JaHi € MPUXOBAHMUMH Bif] IIMPOKOTO
3araiy.

Tabmuus LoanPhoto mpeactasise y B/ ¢pororpadii ams mo3uku 3 TaKUMU
TIOJISIMH .

— id — ineHTUdIKaTOp PoTorpadii A1 NO3UKH;

—loan — mosuka, A0 sKOi BimHOCHThCS I (hoTorpadis, BHU3HAYCHA
30BHIITHIM KJr04eM 1o Tadaumi Loan B/I;

— photofile — gani dhororpadii my1st MO3UKH.
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Tabmums  LoanPayment mnpeacrtaBnse y BJl  mmarexi, cruiadeHi
MO3WYATFHIUKOM 32 ITO3UKOI0 KPEAUTOPaM, 3 TAKUMH ITOJISIMU:

—1d — imeHTHdIKATOP TWIATEXKY, CIUTAYCHOTO MO3MYATBHUKOM 32 TIO3HKOIO
KpEIUTOpPY;

— loaninvestment — HaJaHHS KOIITIB 32 TIO3MKOIO KPEIUTOPOM, depe3 sKe 1
BiIOYBa€eThCSA LEH IUIATDK 3 METOI0 TOBEPHEHHS KOIITIB IMO3UYAIbHUKOM,
BH3HAYCHE 30BHINIHIM KIroueM A0 Taonwuill Loanlnvestment B/,

—amount — cyma, siky 0yJiO CILJIaY€HO;

— transaction — maHi TpaH3aKIil y IIaTDKHIA CHCTEMI 3a IJIaTEKEM;

—planneddata — pgarta, Ha sKy 3aIlUlaHOBAHO IUIATDK 33 IMO3UKOIO Bij
MO3WYaTbHUKA KPETUTOPY;

— fixeddata — mara, xonu (aKTHYHO CIUTAYCHO IUTATIK 3a IO3MKOKO Bij
MO3WYATBHUKA KPEIUTOPY .

Tabmus LoanComment mpencrasnse y b/l komenTapi (abo aapecoBasi
MO3WYATBHUKY TOBIIOMIIEHHS) 0 MO3UKH 3 TAKUMHU TOJISIMU:

—1id — igeHTudikaTop KoMeHTaps ab0 aJapPecOBAHOTO IMO3UYATHHHUKY
TIOB1IOMJICHHS JI0 TTO3UKH (200 HaBITaKK);

—loan — mo3uka, 3a sAKOK aJpecoBaHO Iiel KOMEHTap abo aJapecoBaHe
MTOBIIOMJICHHSI, BU3HAUCHA 30BHIIITHIM KiItoueM 10 Tabmuin Loan B/I;

— obligee — kopucryBau-KpeauTOp, SKH CTBOPHUB Iiel KOMEHTap abo
aZpecoBaHe TMO3UMYAIIBHUKY TMOBIIOMJICHHS (200 SKOMY BOHHM aJpecOBaHi),
BHU3HAYCHUH 30BHIIIHIM KitoueM 10 Tabmumi Obligee B/I;

— obligeeauthor — mo3nauka npo Te, uu 11e OyB KOMEHTap a00 MOBITOMIICHHS,
aZipecoBaHe BiJl MO3WYAIBHHUKA 0 KOPUCTYBaua-KpeauTOpa SIK BIAMNOBIAb YU BIJ
KOPHUCTYBada-KpeauTopa J0 MO3NYaIbHUKA;

— comment — TeKCT caMOro KOMeHTapsi a0 TOBITOMJICHHS,

— createdat — nara i yac CTBOPEHHS I[bOTO KOMEHTaps a00 MOBIAOMJICHHS,

— personal — mo3Hauka mpo Te, MO 1€ MOBIIOMIICHHS, SIKE€ HaIpaBlICHE

MepCcoHaIbHO, a00 11e MyOIIYHUI KOMEHTap.
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Tabmum LoanInvestment npencrasisie y B miarexi qis ¢giHaHCyBaHHS
MO3UKH BiJl KPEIUTOPIB JI0 MO3WIATBHUKIB 3 TAKUMH TIOJISIMHU:

— id — izenTHdiKaTOp TUTATEXKY /Tt PiIHAHCYBAHHS ITO3UKH BiJl KPEAUTOPA JI0
MO3UYAIIbHUKA,;

—loan — mo3uka, 3a SKOK BHKOHAHO I IIJIaTXK, BU3HAYEHA 30BHIMIHIM
KiroueM 1o tadimmi Loan B/I;

—obligee — kopucryBau-kpemuTOp, SAKHH BUKOHAB IIEH IUIATIX JUIA
(diHaHCYBaHHSI MO3UKH, BU3HAYCHHI 30BHINIHIM Ki1rodeM 1o Tadbmuii Obligee B/I;

—amount — cyma, siky OyJ10 CIIa4€HO;

— transaction — maHi TpaH3aKIil y IIaTHKHIA CHCTEMI 3a IJIaTEKEM;

— payedat — naTa i yac, KoJu 0yJIO IMPOBEACHO TUIATIXK.

Tabmuusa BorrowerPost npencrasnse y bJl myOmikarito xopuctyBaya-
MO3WYATHHUKA 3 TAKUMU TIOJISIMH .

— 1d — izeHTHdIKaTOP MyOITiKAIlli KOPUCTYBaYa-IO3NYATHHUKA;

— borrower — kopucTyBau-MO3UYAILHUK, KA BHUKOHAB I[f0 IMyOIiKaIlifo,
BU3HAYCHUH 30BHIMIHIM KJIF0UeM A0 Tabaumi Borrower BJI;

— posttitle — Ha3Ba myOJTiKaIlii KOPUCTyBava-MO3MYATIbHUKA,

— postfulltext — moBHMIA TEKCT MyOTiKaIlil KOPUCTyBada-TO3UYATLHUKA,

—cCreatedat — pmata i 4Yac, KOJIM KOpPUCTYBa4-MIO3UYAILHUK BUKOHAB
myOJTiKaIlio.

Tabauis BorrowerPostPhoto npencrasisie y b1 hoTorpadii mo myOsikarrii
KOPHUCTYyBayva-no3udyaibHUKa 3 TAKUMU MOJISIMU:

—id — igeHtudikatop ¢otorpadii g0 mnyOdiKamii KOpUCTyBaya-
MO3UYaIIbHUKA;

— borrowerpost — myoOmikariis, 10 sKoi BiZHOCHTBCSA I ororpadis,
BU3HAUYCHA 30BHINIHIM KII04eM o Tadauii BorrowerPost B/I;

— photofile — nani ¢pororpadii no myOsikarii KOprCTyBada-NO3MYATLHUKA.

Tabmuus BorrowerPostComment mnpencraBnse y bBJ[ xomenTtapi 1o

myOJTiKaliil KOPpUCTYBayiB-MO3NYATBHUKIB 3 TAKUMHU MOJISIMHU:
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—id — imentudikatop KOMeHTaps [0 MyOJikamii KOpHCTyBaya-
MO3UYAIIbHUKA;
— borrowerpost — mnyOmikaiisi, 10 SKOi BIJIHOCHTBCS IIeH KOMEHTap,

BH3HAYCHA 30BHINIHIM KIroueM A0 Tadnuil BorrowerPost b/I;

— obligee — xopucryBau-kpenuTop, SKHA CTBOPHB I KOMEHTap [0
nyOJikalii, BU3HaYCHHUH 30BHIIIHIM KiitoueMm 1o Tabwmmi Obligee B/I;

— obligeeauthor — mo3nauka mpo Te, uu 11¢ OYB KOMEHTap A0 MyOJIiKariii,
CTBOPEHUH KOPHCTYBauYEM-KPEIUTOPOM, YH 11 OYB KOMEHTAp Yy BiAOBIIh HA TAKUI
KOMEHTap i CTBOPEHUN KOPUCTYBAYEM-TI03HYAIBHUKOM;

— comment — TekcT KOMEHTaps 10 My OImiKaIlii KopucTyBada-1mo3uvaabHUKa,

— createdat — marta i wac, kKoiau OyJi0O CTBOPEHO KOMEHTap JO IyOJTiKaIlii
KOPHCTYBa4a-Mmo3nJaibHUKA.

Ta6muus LoanBookmark mpencrasisie y BJ] 3aximanky Ha mo3uili 3 TaKUMHU
TIOJISIMHU

—id — igeHTH}IKATOp CTBOPEHOT KOPUCTYBAUEM-TTO3NUATEHIKOM 3aKJIAJIKH
Ha MO3MUILI;

— loan — no3wka, Ha sKiif OyJ10 CTBOPEHO 3aKJIaAKy, BU3HAUCHA 30BHIIIHIM
kmroueM o Tadmmin Loan B/I;

— obligee — xopuctyBau-kpenuTop, SIKUi CTBOPHUB 3aKJIAJIKy Ha Iif MO3MII],
BHU3HAYCHHUH 30BHIIHIM KiroueM 1o Tabaumi Obligee B/I.

Tabmuus BorrowerFollow mpencrasnsie y B/l mianucku KopucTyBadiB-
KpPEUTOPIB Ha KOPUCTYBAYIB-TIO3UYAIHHHUKIB 3 TAKUMH TTOJISIMU:

—id — igeHTH(}IKATOP MIANKCKK MIAMUCKA KOPHUCTYBaya-KpeAUTOpa Ha
KOPHUCTYBa4ya-Mo3MYaIbHUKA;

— borrower — kopucTyBa4-MoO3UYAIBHHUK, Ha SKOr0 OGOPMIICHO MiAMUCKY,
BU3HAYCHUH 30BHIMIHIM KJIFoUeM A0 Tabaumi Borrower BJI;

— obligee — kopucryBau-kpenurop, sskuii 0POpMHB ISl ceOC MiIMUCKY Ha
KOpPHUCTyBava-Mo3uyalibHUKA, BA3HAUCHUI 30BHINIHIM KitoueM jio Tadmumi Obligee

B]I.



41

Tabauis LoanRecommend mpencrasiasie y Bl pexomenparii, HamaHi
MO3MKaM KOPHCTYBadyaMHU-KPEIUTOPAMH, 3 TAKUMU TOJISIMH .

—1id — imeHTHdikaTOp peKOMEHAamii, HaJaHOI MO3WIl KOPHUCTYBaYeM-
KpPEIUTOPOM,

—loan — mo3wka, fKii HagaHO PEKOMEHJAIi0, BU3HAYCHA 3O0BHIIIHIM
KiroueM 1o tadimmi Loan B/I;

— obligee — kopucTyBa4Y-KpeIUTOP, KUK HaJaB PEKOMEH/IALIIIO i MO3MII],

BH3HAUCHUH 30BHIIIHIM KitoueM 1o Tabumi Obligee BJ1 (puc. 3.4).

LoanBookmark
rod 1d B0
loan
drTe LoanRecommend
od id
loan =
obligee
BorrowerPostComment LoanPayment
e ———— LoanPhoto
id id 1 bo
. loaninvestment I
o9 Eg{&zerpast amount loan
inesa transaction photofile
obligeeauthor Ianneddats
comment po— MELELEE LoanComment
= fixeddata
Ealeia LoanInvestment 4
d loan
BorrowerPostPhoto ;Dan e i
id 9 obliges LimEiin LoanFile
borrowerpast BT createdat id
photofile transaction | loan
payedat persons —o< filedata
name
E3 ++ description
BorrowerPost 0Obligee LoanBorrower loadat
Loan
(- Ly 4 personal
id id id id
. —
——o¢ borrower useraccount loan applicationtype
posttitle personname borrower initizlamount :
postfulltext photofile annualincome amount —
createdat information verifiedincome amountcollected — L oanStatus
phone debttoincome disbursement
E delint;ly' -y status id
monthssincelastdeling b Lo Ioan
Borrowerfollow Borrower inquirieslast12m collectedat status
id >o—'_" — tutal(red\thpes interestrate setby
T id DUE“CTEd‘t“”‘_’-‘S interestrateapprove setat
: e totalcreditlimit 1l
obligee obligeeaccount installment
g S| o totalcreditutiized grade
s numcollectionslast12m purpose
homeownership numhistoricalfailedtopay caption
earliestcreditine monthssince90dlate fulltitile
currentaccountsdeling shortdescription
totalcollectionamountever fullpresentation
currentinstallmentaccounts addedat
accountsopened24m paidtotal
- BorrowerEmployee monthssincelastcreditinguiry paidprincipal
Region numsatisfactoryaccounts paidlatefees ApproveFiletype
- id numadtivedebitaccounts
id i o borrower totaldebitlimit id
regname employee numtotalccaccounts approvecategary
fromdate numaopenccaccounts LoanBorrowerApprove -
fixeddate numcccarryingbalance
nummortaccounts id
accountneverdelingpercent loanborrower
taxliens approvefiletype
publicrecordbankrupt filedata
Employee verified approvename 0 —
approvedescription
id loadat
emptitle verified
verifiedby
verifiedat
personal

Pucynok 3.4 — Cxema B/
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3.4 BucHoBKM 32 po3jaijiom 3

Po3ain 3 mictuts BUOIp 3B’ s13ku 3 MoBHU Python ta ppetimBopky Django s
peanizalili Be03aCTOCYHKY, III0 Ma€ MiATPUMYBATH PoOOTY 3 JaHWMH, MaIlTUHHE
HaBYaHHS, BU3HAUEHHS CIICHap1iB poOOTH KOPUCTYyBaviB-OpEHAapiB, KOPUCTYBaUiB-

KpPEAUTOPIB, IPEICTABHUKIB CEPBICY HaJaHH MO3UK, MPOEKTYBaHHA CTPYKTYpH B/I.
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4 OCHOBHI PIIIEHHS I1OJI0 PEAJII3AIIIL IPOTPAMHOI'O
3ABE3IIEYEHH

4.1 llopsaaok podOTH 3 MO3MKAMHU

Pobora 3 mosukamu mnoTpedye B3aEMOJil MO3MYATBHHKIB, CEpBICY Ta

KPEIUTOPIB 1 BU3HAYAE T€, AKi 3aCO0M KOJIM 1 KoMy AocTynHi (puc. 4.1).

. MOZMYENEHWE CTEODME 33RBKY,
ane soHa noTpefye AooNpaLKEaHHA

MOZMYAMEHMK
Noaae 3a3ABKY

JoepexeHa

MOZMYENEHHE )
MOf38 33RBKY SARBKY EMDILEHD HE NOO2BaTH
W
nogasa ZaRERy
HE MIOTEENIHEHD
CepeicomM

IIABKY NIOTEEDIHEHO CEPBICOM

W W
MOZMHENEHWE BKazas,
L0 HE OTPUMAE -

BE[JHIEI:'IHLDBEHH KOLWTH BEY3CHOD fk CKaCDEdHa

M

ziBpano Heobx|oHy CyMy

W
< BCi NOTOUHI BAMNATH
HagaHo KpeguTopaM

CepBiC 3HAB NOEHKY

npodiHaHCcoBaHa

_

KPEOMTOPW HE OTPUMan
KOLWTH BYACHO

Yl BMNNATH 33K

W

3aKpHTa NpoCcTpoYeHa

(@)

Pucynok 4.1 — Jliarpama cTaHiB NO3UKH

qeHD
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4.2 PimenHns 3 peaJjizanii Be03acCTOCYHKY

Peanizarito po6otu 3 metogom XGBOOSt BUKOHAHO 3a IOMOMOTOI0 TaKeTy
Xgboost 3 immopryBanHs 3 Hbhoro kiacy XGBRegressor. ¥ mpomy kiaci B
KOHCTPYKTOpI 3aJ]aHO KUTBKICTh JIEpeB y aHcamoOJIi (rmapametp N_estimators), nami 3a
noromororo merony fit BUKOHaHO HaBYaHHA, a 3a JOMOMOrOK Meromy predict —
IIPOTHO3YBaHHS BIJICOTKOBOI CTaBKHM 3a MO3UKOIO0 Ha OCHOBI MEpelaHuX JaHUX, IO
II0 TTO3UKY XapaKTEPU3yIOTh.

®yukiris momyky cepen mo3uk mae HasBy find_loans view i1 peanisye
BIJINOBIJIHE TPEJCTABICHHS 3aCTOCYHKY. Pe3yibTaTu mMoBepTaloThCs B 11a0JIOH
find loans.html, mo Oyso cTBOopeHO sK 1 1HII MWAOJOHM 32 JOMOMOIOIO
mrabsony [9]. Cami mapaMeTpu MOIIyKYy 3a7ar0Thes y BUIsai mapamerpis GET-
3aIATy, OXOIUIIOIOYM 30KpeMa TeKCT i momyky (loancaption), HeoOXimHICTBH
BHKOHAHHS MOIIYKY IIbOTO TEKCTY TLIBKHU B Ha3Bi a00 Takosk 1 B omuci (onlycaption),
KOHKPETHY IIJIb TO3UKH (PUrpose) abo mepenik e (PUrposes), MiHiMaJIbHy CyMy
no3uku (Minamount), MakcuMaibHy (Maxamount), MiHiMaJIbHY ITOYaTKOBO HasIBHY
cymy (mininamount), makcumanpHy (maxinamount), MiHiMajbHY 3i0paHy Ha
MOTOYHMI MOMEHT CyMy TMo3uku (mincamount), makcuMaiabHy (maxcamount),
CIUIBbHI MO3WKH YM TIIBKK IHAMBIAyabHI (joint), MeTox nmoBepHeHHs mo3uk (dis),
cTaH mo3uku (Status) abo MOXKJIMBI cTaHu TO3UKH (Statuses), cTpok (iHaHCYyBaHHS
(term) abo crpoku ¢inancyBanHs (t€rms), MiHIMaJIbHY BiJICOTKOBY CTaBKy 3a
no3ukoro (Mininrate), makcumanbHy (maxinrate), MiHiMalIbHUHN BiICOTOK 310paHOi
cymu 31 Bciel motpiOHoi cymu (Minrate), MakcuManbpHuii (Maxrate), MiHiMaIbHY
ominky (mingrade), makcumanbHy (Mmaxgrade), mepeinik mocan, Ha SKHX Mae
npaioBaTd  mo3uvaabHUK  (employees), HampsMok coptyBanHs (ordering).
Pe3synbraTu po3noaisitorses no 20 Ha CTOPIHKY.

OyHKINS Teperisay CTOPIHKM KOpPUCTyBauda-TIO3MYaJbHUKA Mae€ Ha3BY
borrower_page view i peanidye BiANOBiIHE MNPEACTABICHHS 3aCTOCYHKY.
KopuctyBad-mo3ndaibHUK 33aJa€ThCSl CBOIM JIOTIHOM KOPHCTyBada y mMapamerpi

borrower_user ¢yHkIii, a SKIIO Iie 3HAYEHHS HE 33JaHO, TO 3AIHCHIOEThCS Crpoba
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OTpUMATH Il IaH1 3 aBTOpHU3allii. 3a KOPUCTYBAUYEM-TI03UYATbHUKOM BUTSTAIOTHCS
JIaH1 PO HHOTO, HOTO 3asIBKU Ha MO3UKH, BUOMparouu 3 HUX 10 oCcTaHHIX 32 4acoMm
nomanHs Ta 10 3 HAHOUTBIIO KUTBKICTIO peKOMEHAMiH, Horo myOsmikaimii. Takox
BU3HAYAETHCS 32 MO3MKAMU, YU OyJId BOHM MOTOYHUM KOPUCTYBadye€M BHECEHI JI0
3aKJIaJIOK, M OyJIM 3a HUMHU HaJlaHI HUM PEKOMEHJAIli. Yci Il JaHl nmepeaaoThes
nrabsony borrower.html.

OyHKIIA neperisay MyOsikaiii KOpUCTyBada-mo3uYajbHUKA Ma€ Ha3BYy
borrower_post_view i peainizye BiAMOBIIHE MPEACTaBICHHS 3aCTOCYHKY. Homep
nmyOJikali KoOpUCTyBada-Mo3uYajbHUKa 3aJa€Thesl mapamerpoMm postid. Oxpim
myOJTiKallii 10/1al0ThCs TaKOK KOMEHTapI.

@yukuis nepersny mignucok mae Haszpy followed borrowers view i
peaini3ye BIJIOBIAHE MpeACTaBiIeHHsS 3acTocyHKY. [lapamerp loanorpost 3anae e,
10 caMe Ma€ MOBEPTATHUCS BiJl KOPUCTYBayiB-1103UYaJIbHUKIB, HA KUX HiANKCABCS
KPEJIUTOP: 3asIBKU HA MO3UKHU YU MyOJTIKaIlii.

OyHKIliA Teperysay MaTepiaiiB 3asBKHA Ha MMO3UKY Mae Ha3By loan_view i
peanidye BIANOBIJHE NPEICTABICHHA 3acTOCyHKY. Homep 3asBKM Ha MO3UKY
3aaeThCcsl mapaMerpoM loanid. Akmio 3amuT 3poOiieHW BIACHUKOM 3asBKH Ha
NO3UKYy ab0 MPEICTaBHUKOM CEPBICY, TO HAJAIOTHCS MOBHICTIO BCl JaHi, a SKILIO
IHIIMM KOpPUCTYBayeM, TO MPUXOBaH1 JaHl (30Kpema J0JaHi JJIs MIATBEPAKECHHS
Marepialii) He HajarThcsA. HamaroTbes maHi Mo3ukH, (DiHAHCYBaHHS, ILIATEXI,
MO3UYAITEHUKU.

OyHKIA Teperiisiay 3asiBOK Ha TO3WKH KOpPUCTyBada Ma€ Ha3By
borrower _loans view 1 peamidye BIiONOBiAHE NPEACTABICHHS 3aCTOCYHKY.
[Tapamerp ordering 3amae copTyBaHHS TIO3MK, DOrrower_user — JIOTiH
no3uyanbHUKa. BUKOHY€EThCS po3Mmoaisl Ha CTOPIHKM Mo 20 MO3UK Ha KOXKHIH, 110
HaJlae€Thesl B 11a0sioH borrower loans.html.

OyHKIIs nepersay (d1HaHCYBaHb MTO3UKHU Mae Ha3BYy
loan_investments_view i peami3ye BiAOBigHE MpeaCTaBICHHS 3acTOCYHKY. Homep
3asiBKM Ha TMO3MKY 3aJa€Thbcsl MapameTrpoM loanid, mOpsSAOK COpPTYBaHHS —

napameTpoM ordering.
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®dyHKIIisA neperysiay MIATeKIB 3a MO3UMKO Mae Ha3By loan_payments_view
1 peamizye BIONOBiIHE MpEACTaBICHHS 3aCTOCYHKY. Homep 3asBKM Ha MO3UKY
3aJja€ThCs apameTpoM loanid, mOpsSAOK copTyBaHHS — mapamMeTpom ordering.

OyHKIis nepersiny mpodiHaHCOBaHUX KOPHUCTYBadeM IO3MK Ma€ HasBY
obligee_investments_view i peami3ye BiANOBIJHE TMPEACTABICHHS 3aCTOCYHKY.
Jlorin KopuCTyBaua-KpeAUTOpa 3aJa€ThCsl IMapaMeTpoM obligee user, HampsM
COpPTYBaHHS IIJIATEXIB — IMapaMeTpoM ordering.

@OyHKIiS Teperisay OTPUMaHUX KOPHCTYBAaueM IUIATEXKIB Mae€ Ha3BY
obligee_payments_view i peai3ye BiIIOBiIHE IPECTABICHHS 3aCTOCYHKY. JIOTiH
KOPUCTYBavda-KpeAUTOpa 3aJIa€EThCs IMapamMeTpoM obligee user, HanpsiM COPTyBaHHS
IJIaTEXIB — apameTpoM ordering.

OyHKINST Teperisaay CTOPIHKH KOPUCTyBada-KpeAWTOpa Mae Ha3By
obligee_page Vview i pealizye BIOIOBiJHE MPEICTaBICHHS 3acTOCYHKY. JIoriH
KOPHUCTYBava-KpeIUTOpa 3a1a€ThCsl MapaMeTpom obligee user.

dyHKIIisA EeperIsaay MO3UK Y 3aKiIaakax Mae Ha3By bookmarked_loans_view
1 peaitizye BIJIMOBIIHE NPEICTABICHHS 3aCTOCYHKY.

OyHKIS — Teperysiy  MepCOHAIbHMX — MOBIMOMJICHP ~ Ma€  HasBYy
personal_loan_comments_view i peaiizye BiAMOBIHE MPEACTABICHHS 3aCTOCYHKY.

OyHKIIs nepersiay BJIACHUX KOMEHTapiB Mae Ha3By
own_loan_comments_view i peaiidye BiAMOBiJHE MPEICTABICHHS 3aCTOCYHKY,
HaJal0yu KOMEHTapi SIK 3a MO3UKaMU, TakK 1 3a MyOIKalIIMH.

OyHKIA MAMUCYBaHHS Ha MyOJiKallii KOpUCTyBada-mMo3uYajbHUKA M€
Ha3By borrower_follow_view i peanizye BiAmoBigHe MpenCTaBICHHS 3aCTOCYHKY.
SIKIIO MiANKCKa BXKE € IOT0 KOPUCTYBadya-KpEAUTOpa Ha I[bOI0 KOPHCTyBaya-
MMO3UYaJIbHUKA, BOHA CKACOBYETHCS, a AKIIO HEMA€E, TO BHOCUTHCA B B/I.

@dyHKIliE BHECEHHS JaHUX MPO KOPUCTYyBava-KPEIUTOpa Ma€ Ha3BY
obligee_edit_view i peaiidye BiAMOBIIHE MPEACTABICHHS 3aCTOCYHKY Ha OCHOBI
kiaacy ¢opmu ObligeeForm 3 mapamerpom obligee_user, mo 3amae Jjorin

KOpHUCTyBada-KpeauTopa.
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®dyHKIiE ~ CTBOPEHHsS  3aKJIaJKM 33  TMO3MKOK  Mae€  Ha3By
loan_bookmark add view i peamisye BiAmoBigHEe IpPEACTaBICHHS 3aCTOCYHKY.
Homep mo3ukm 3amaethcs mapamerpoM loadid. SIkmio 3akmagka Ui [bOTO
KOPHCTYBaya Ha I[iif O3MIIl CTBOPEHA, TO BOHA BUITYYa€ThCS.

®yHKIIis peKOMEHIyBaHHs MO3uKK Mae Ha3By loan_recommend_add_view i
peaii3ye BIAMOBIAHE TMPEACTABICHHS 3acTOCYHKY. Homep mo3uku 3amaerbes
napamerpoMm loadid. SIkmro pexomeHaamis sl bOr0 KOPHCTyBava Ha Iil MO3MII
CTBOpPEHA, TO BOHA BUTYYAETHCS.

OyHKIS meperyisiAy PeKOMEHJalid MO3MK KOPHCTYBada Ma€ Has3BY
obligee_recommended_loans_view i peanidye BiANOBiAHE TMPEACTABICHHS
3aCTOCYHKY.

OyHKIS — meperisgy  peKOMEHIAI 32 TO3MKOK  Mae  Has3By
loan_recommends_view i pearizye BiAMOBIHE TPEACTABICHHS 3aCTOCYHKY. Homep
3asBKM Ha MO3MKY 33J1a€Thcs mapamerpom loanid.

@yukiris nmyOikarii Marepianly Mae Ha3By borrower_post add_view i
peanidye BIANOBIAHE TMPEACTABICHHS 3aCTOCYHKY Ha OCHOBI Kjacy QopMmu
BorrowerPostForm.

DyHKIsSI BHECCHHS 3arajibHUX JTaHUX PO KOPUCTyBaya-Mo3udaibHUKA Ma€e
Ha3By borrower_add view i peami3ye BiIIoBiJHE MPEACTaBICHHS 3aCTOCYHKY Ha
ocHOBI kJ1acy hopmu BorrowerForm.

@yHKIlis po3MillleHHS 3asBKM Ha TO3MKy Mae HaszBy loan_add_view i
peanidye BIANOBIAHE TMPEACTABICHHS 3aCTOCYHKY Ha OCHOBI Kiacy QopMmu
LoanForm.

DyHKINST BHECEHHS BJIACHUX JaHUX 1O CIHUIBHOI 3asBKM Ha TO3UKY Mae
Ha3By loan_borrower_add_view i peaii3ye BiImoBiHE MpeACTaBICHHS 3aCTOCYHKY
Ha OcCHOBI kiacy ¢opmu LoanBorrowerForm 3a mosukoro 3 HOMepom loanid,
BU3HAYEHUM NapameTpoM (yHKIIII, MpU LbOMY KOPHUCTYBau paHilie MaB OyTH

JOJMAHUM 70 i€l TO3UKH 1i aBTOPOM.
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OyHKINST A0JaBaHHS MO3WYATbHUKA JJISi CyMICHOI TMO3MKH Ma€ HasBYy
loan_borrower_create_view i peaii3ye BIAIOBIIHE IPEACTABICHHS 3aCTOCYHKY.
Howmep mo3uku 3amaeThest mapamerpom loanid.

OyHKINST ~ penaryBaHHs ~ 3asBKM  Ha  TO3UKY Ma€  Ha3By
borrower_post_edit_view i peanizye BiINOBiJHE MPEACTABIICHHS 3aCTOCYHKY Ha
ocHOBi Kiacy ¢Gopmu BorrowerPostForm mns mnosmkm 3 HOMepom loanid,
BU3HAYECHUM MapaMeTpoM (QyHKIIII.

OyHKIIIS CKaCyBaHHS 3asBKHM Ha MO3UKY Ma€ Ha3By 1 peali3ye BIIAMOBiIHE
npejicTaBlieHHs 3acTocyHKy loan_cancel_view. Homep 3asiBku Ha MO3MKY 331a€THCSI
napameTpoM loanid. CkacyBaHHS Bi10yBa€ThHCS TUTLKH TO/I1, KOJIU 3asiBKa Ha TMO3UKY
HAJICKUTh KOPUCTYBauy a0 KOJIM KOPUCTYBay MPECTABIISIE CEPBIiC HATAHHS MTO3UK.

®yukiris Bepudikallii 3asiBKM Ha MO3MKy Mae Ha3By loan_verify view i
pearizye BiAMOBITHE MPEICTABICHHS 3aCTOCYHKY Ui TO3WKH 3 HoMepom loanid
TUIBKH JJ1s IPEICTaBHUKA CEPBICY HAJIaHHS MO3UK.

OyHKIIS MeperJisiIy MO3UK 32 CTAHOM Ma€ Ha3By state loans view 1 peanisye
BIIMOBIJIHE TMPENCTaBICHHs 3acTocyHKy. IlapameTrp loanstate BcTaHOBIIOE
KOHKPETHUN TOTPIOHWN CTaH TO3UK, ordering — KOHKPETHMHM HaIpsiMOK
COPTYBaHHS, term — CTPOK MO3UKH, Purpose — Lijgb HaJlaHH TMO3UKH, amount_min —
MIHIMQJIbHY CyMy, 3allUTaHy B TO3ULl, a amount max — MaKCUMaJbHY.
BukoHnyeTbcs nnepeBipka, 1110 KOPUCTYBay aBTOPU3YBaBCs K MPEJCTaBHUK CEPBICY,
1HaKIIe JaHi He nepeaarTbes B madnon State loans.html. Tami ¢ynkuii cTBopeHi
1oJ116HO.

Knac Region crBopenuii mist peamizaiiii Mol PErioHIB, OIS SIKHX
HiATPUMY€ETbC HagaHHs mo3uk. [lose kimacy regname BuU3Hayae Ha3BYy pPErioHyY, B
SIKOMY MO’KE€ HaJ[aBaTUCh M03KKa, BukoprcroBytoun tun CharField.

Knac Obligee crBopenuii myis peasnizaiiii MOJIeITi akayHTiB KOPUCTYBAYiB, sKi
(aKTUYHO € KPEeIUTOPAMH.

[Tone wuseraccount Bu3Hauae 0a30BHI aKayHT KOpPUCTyBauda, SIKUN
BUKOPHUCTOBYETHCSI ILIMUM KOPHCTYBAa4eM-KPEIUTOPOM, BHKOPUCTOBYIOUH THII

OneToOneField ta 38’ s130k 3 Mmonerutro User.
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[Tone kmacy personname Bu3HA4Yae iM’si KOPUCTyBada-kpeautopa (abo
NO3MYAIbHUKA, SKIIO BiH c(hOpMYyBaB 3asBKY Ha TO3MKY), BUKOPUCTOBYIOYH THII
CharField.

ITonre photofile Buznauae aiin 3 dororpadicro KOpUCTyBada-KpeauTopa,
BuKopucToBytoun tun ImageField.

[Tone information Bu3Hawae 3arameHy iHQoOpMalito mnpo cebe Bix
KOpHCTyBava-KpeauTopa, BUKOpucToBytoun Trm TextField.

[Tone phone Bu3Hauae HOMep TeneOHY KOPUCTYBava-KpeaUTOpa,
BukopuctoBytoun tun CharField.

ITome loanbookmarks Bu3Hawae 3akigaagKd Ha IO3UKH, CTBOPEHI
KOPHCTyBaueM-KpeIuTopoM, BuKopucToBytoun tun ManyToManyField ta 38’5130k
3 Mozesuto Loan.

Kiac Borrower ctBopenuii ajisi peanizaiiii MoJelll akayHTa KOpHCTyBada-
KpeauTopa.

[Tone obligeeaccount Bu3Hauae 0a30BUI aKayHT KOPUCTYyBada-KpPeIuTopa,
KM BHKOPHCTOBYETHCS IIMM KOPHCTyBaueM-TIO3MYaTIbHUKOM, BHKOPHCTOBYIOUH
tunt OneToOneField ta 38’ s130k 3 mozemmo Obligee.

[Tosle region BH3HAYa€e pErioH, JI¢ 3HAXOAWUTHCA IMO3WYAIBHUK,
BukopuctoBytoun tun ForeignKey ta 38’5130k 3 Moaeiiro Region.

[Tone address Bu3Hauae agpecy MNPOXKUBAHHS  IMO3UYATIbHHKA,
BukopuctoBytoun tun CharField.

[Tone homeownership Bu3Hayae HasBHE MPaBO BJIACHOCTI Ha JKUTIIO Y
no3uyaibHUKa (OPEHIOBAHE KHTJIO, BIACHE )KHUTJIO a00 BUKOPUCTAHHS IMOTEYHOT
nporpamu), BukopuctoBytoun Tun CharField mins BuGopy 3 BapiaHTiB.

[Tone earliestcreditline Bu3nauae pik, y sikuii 0ys10 OTPHMAaHO MEPIITY MO3UKY
a00 BIAKPUTO KPEAUTHY JIHIIO UM TO3UYaJIbHUKOM, BHKOPHCTOBYIOUW THII
PositiveSmalllntegerField.

[Tone followers Bu3Hauae MiAMUCKHA KOPHCTYBadiB-KPEAUTOPIB Ha I[HOTO
KOpHUCTYyBava-1mo3ndaibHuKa, BUkopuctoBytoun tun ManyToManyField Ta 3B’s30k

3 mozemtio Obligee.
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Knac BorrowerEmployee cTBopenuii mjis peamiszaifii MOJCNI 3alKCIB MPO
TocajIy, sIKi 3aiiMar0Th KOHKPETHI MO3UYaIbHUKH.

[Tone borrower Bu3Hauae mnoO3WYaANLHUKA, SKAW 3aliMae II0 MOCATY,
BUKOpHCTOBYIoUH TUll ForeignKey Ta 38’5130k 3 Moaemtto Borrower.

[Tore employee Bu3Hauae mocany, $AKy Ha CBOii poOOTI 3aiimae
NO3WYATBHUK, BUKOpUCTOBYIOuM TUT ForeignKey Ta 3B’s130k 3 moaemro Employee.

[Tone fromdate Bu3Hauae naty, 3 KO MO3MUYAIBHUK 3aiiMae 110 TOCaay Ha
po6oTi, BukopuctoBytoun tum DateField.

[Tone fixeddate Bu3Hayae naty BHeCeHHs iH(OpMAIli MPO IO MOCaay Ha
po6OTI mo3uYaIbHUKOM, BUKOpucToBytoun Tum DateField.

Knac Employee ctBopenuii aiis peanizaliii MOACII MOXJIMBHUX IOCAM, SKi
MOXYTh 3aiiMaTd B CBOil poOoTi mo3nvansHUKHU. [Tome emptitle Bu3Hauae Ha3By
MOYKJIMBOI TOCaIN TIO3UYalIbHUKA, BUKOpHCcTOBYrouH tum CharField.

Knac LoanBorrower crtBopeHuid st peanizaiii MOJEIi BiJHOUICHHS
NO3UYAJIBbHUKIB JI0 MO3UK.

[Tone loanborrower Bu3zHavae mo3uKy, MIOA0 SKOT BU3HAYEHO IIi TapaMeTpu
no3uyajJbHUKa, BUKopuctoByroun Tull ForeignKey ta 38’5130k 3 Monemtto Loan.

[Tone borrower peanizye nmo3wyanbHUKA, KW MPOCUTH MPO BiIIOBITHY
No3uKYy, BUKopuctoBytoun tun ForeignKey Ta 3B’s130k 3 mogemto Borrower.

[Tose annualincome peainizye BU3HAYEHHUI Yy 3asBIll HA MO3UKY CYMapHHUI
pIYHMI 10X1] MO3uYaIbHUKa, BUKOpucToBytoun tun DecimalField.

[Tone verifiedincome peanisye BapianT Bepudikallii OTpUMaHUX JaHUX PO
JI0X1]1 Bijl mo3uuanbHuKa, BuKkopucToByroun tun CharField s Bubopy 3 BapiaHTIB.

[Tone debttoincome peanizye Bu3HaueHEe Yy 3asBIl HAa TO3MKY
CHIBBIIHOIIEHHS, SIKE BU3HAYEHO M)XK CYMapHUMHU OopraMu Mo3WYaibHUKA Ta HOTO
CyMapHUMH JI0X0AaMu, BUKopuctoByroun tun DecimalField.

[Toste deling2y peanizye Bu3HaueHy y 3asBIli Ha MO3UKY KiIJIbKICTh BUIAKIB
IPOCTPOUCHHUX IIJIATEXKIB 32 BIAKPUTUMU MO3UKaMH (KpeIUTaMu), 1110 Tparnuiach 3
MO3UYATEHUKOM 3a OCTaHHI 2 POKH, BUKOPHUCTOBYIOUH TUT

PositiveSmallIntegerField.
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[Tosre monthssincelastdeling peanizye Bu3HaueHy y 3asgBIli Ha IO3HMKY
KUIBKICTh MICSIIB, SIKA MUHYJA 3 OCTAHHBOTO BUMAAKY POCTPOUYCHHS IJIATEXkIB 3a
BIIKDUTUMH TIO3UKaMHU (KpeIWTamH), IO Tpamwjiach 3 MO3UYaILHUKOM,
BUKkopucToBytoun Tun PositiveSmalllntegerField.

[Tone inquirieslastl2m pearizye Bu3HaueHy y 3asBIli HA MO3UKY KiJIbKICTh
CIUTaYCHb, SIKi MaB BUKOHATH MMO3WYATIBHUK 32 OCTaHHIHN PiK, BAKOPUCTOBYIOUHU THUII
PositiveSmalllntegerField.

[Tosre totalcreditlines peami3zye Bu3HaueHy y 3asBIll Ha IMO3HWKY 3arajbHY
KUIBKICTB MO3UK a00 KPEAUTHUX JIIHIH, IKUMU OYB OOTSKEHUH MMO3UYaTBLHUK 32 BECh
yac (BUXOJASYM 3 HAJAHOT HHUM KpPEIUTHOI 1CTOpii), BUKOPUCTOBYIOYM THII
PositiveSmalllntegerField.

[Tone opencreditlines peanizye Bu3HaueHy y 3asBIli Ha MO3UKY KUIbKICTh
NO3UK a00 KpPEIUTHUX JIHIA, SKUMH CyMapHO OOTSDKEHHMH MO3MYalbHUK Ha
MOTOYHUH MOMEHT (Ha MOMEHT 3alHTy TIO3UKH), BUKOPHUCTOBYIOYH THII
PositiveSmalllntegerField.

[Tone totalcreditlimit peanizye Bu3HaueHu# y 3asBIli HA TIO3UKY CyMapHUMN
o0cAT KpeAUTHUX, MO3UYEHUX KOIITIB, SIK1 JOCTYIHI MO3UYATBHUKY Ha MOTOYHHM
MOMEHT, BUKopucToBytoun tun DecimalField.

[Tone totalcreditutilized peanizye Bu3HaueHuit y 3asBI1i HA TO3UKY CyMapHHIA
00CsST KpEeIWTHUX, IMO3UMYCHUX KOINTIB, SKI BHUKOPHUCTAHI TO3WYaJbHUKOM Ha
NOTOYHUN MOMEHT, BUKOpHcToBytoun Tun DecimalField.

[Tone numcollectionslastl2m peanisye KinbkicTh 300piB, 110 TpUTIAaIA HA
OCTaHHI| pik, BUKopucTtoBytoun tun PositiveSmalllntegerField.

[Tosre numhistoricalfailedtopay peanizye Bu3HauYeHy y 3asBIi Ha MO3HMKY
KUIBKICTh BUIAJIKIB, SIK1 CTAJIUCS 3 MO3UYATLHUKOM Ta MOJISITalId B TOMY, 110 BiH HE
3MIT  CIUTATUTH 3a TMPU3HAYEHUHM IUIATDK 32 TIO3UKOI ab0  KpeauToM,
BUKopucToBytoun Tin PositiveSmalllntegerField.

[Tone monthssince90dlate peanizye Bu3HaueHHW y 3asBIli HA MO3HMKY

OCTaHHI BUNAJ0K, KOJU MO3UYAIbHUK IPOCTPOUYUB MPU3HAYEHUH TUIATIK MIHIMYM
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Ha 90 1HIB, BHU3HAYEHUU KIJIBKICTIO MICSIB, sIKa 3 TOIO MOMEHTY MHUHYJIA,
BUkopuctoBytoun Tun PositiveSmalllntegerField.

[Tone currentaccountsdeling peamizye Bu3HaueHy y 3asBIli Ha TO3HKY
KUIBKICTh BUIAJIKIB, 32 SKUMH MMO3MYAJLHUK HA MOMEHT 3allUTy Ma€ MPOCTPOYECHI
IUIaTeX1, BUPaKEHAa KUIBKICTIO TaKUX paxyHKiB (KpeauTiB abo MO3HK),
BUKOpHCcTOBYIouH Tul PositiveSmalllntegerField.

I[Tose totalcollectionamountever peani3dye Bu3HaueHHUH y 3asBIli HA MO3HMKY
CyMapHHI 00CAT KOIITIB, SIKUH HEOOXITHO OylI0 MO3MYANbHUKY CIUIATUTH,
BuKkopucToBytoun Tun DecimalField.

[Tone currentinstallmentaccounts peanizye Bu3HaueHy y 3asBIli Ha MO3HMKY
KUIBKICTh PaXyHKIB Yy IO3MYaJIbHUKA, SIKI IEpe0adaroTh (P1IKCOBaHI CILIATH 38 HUMH,
BUKkopuctoBytoun Tun PositiveSmalllntegerField.

[Tone accountsopened24m peanizye BH3HAUEHY VY 3asBIli Ha TO3HKY
KUIBKICTh HOBHUX IMO3UK a00 KpeauTiB, sKI Oynu oTpuMmaHi (BIIKpHUTI)
NO3UYAJBHUKOM  TPOTSATOM 2 OCTaHHIX POKIB, BHUKOPHCTOBYIOYM  THII
PositiveSmalllntegerField.

[Tone monthssincelastcreditinquiry peanizye Bu3HaueHy y 3asiBIli Ha IO3HKY
KUIBKICTh MICSIIIB, SIKa MUHYJIA 3 MOMEHTY, KOJIU MMO3UYaIbHUK BOCTAaHHE 0()OPMHB
HOBY MO3UKY a00 KpeauT, BuKopuctoByroun tun PositiveSmalllntegerField.

[Tone numsatisfactoryaccounts peanidye BH3HA4YCHY y 3asBIll Ha TO3MKY
KUIBKICTh 3aKPUTUX MO3UK 200 KPEAMTIB, IKI MaB MO3UYAIbHUK, BAKOPUCTOBYIOUU
tun PositiveSmalllntegerField.

[Tone numactivedebitaccounts peasizye Bu3HAueHy y 3asBI[i Ha TO3HMKY
KUIBKICTh HasiBHUX y TO3MYAJIbHUKA aKTUBHUX HAa MOMEHT 3amuTy OaHKIBCHKUX
KapT, BukopuctoByroun tum PositiveSmalllntegerField.

[Tone totaldebitlimit peamizye Bu3HaueHwit y 3asBIi HAa TO3MKY OOCST
KOIIITIB, 1[0 BU3HAYA€ CyMapHUM JIMIT, BCTAHOBJICHUMH 3a BCiMa OaHKIBCHKUMU

KapTKaMH MO3uYalibHUKa, BUKOprcToBytoun Tum DecimalField.



53

I[Toste numtotalccaccounts peasizye BU3Ha4YeHY y 3asBIli Ha ITO3UKY KUJIbKICTh
KPEIUTHUX KapTOK, Kl 32 BECh YaCc MaB IMO3MYAJbHUK, BUKOPUCTOBYIOUM THII
PositiveSmalllntegerField.

[Tone numopenccaccounts peaiizye BHU3HAUYEHY Y 3asBIll Ha TMO3UKY
KUTBKICTh KPEIUTHUX KApTOK, SIKI HA MOMEHT 3alUTy Ma€ MO3UYabHUK 3arajoM,
BUKOpHCcTOBYIouH Tul PositiveSmalllntegerField.

[Tore numcccarryingbalance peaiidye Bu3Ha4YeHY y 3asBIli Ha IO3HKY
KUTBKICTh KPEIUTHUX KApTOK TMO3WYAIbHHWKA, SKI HA MOMEHT 3allUTy MalTh Ha
CBOEMY PaxyHKY IeBHUH OanaHc, BUKoprucToByrouM Tl PositiveSmalllntegerField.

[Tore nummortaccounts peani3zye BU3HA4YEHY y 3asBIll Ha MO3UKY KUIBKICTh
BIIKDUTUX BHWITAJIKIB IMOTEKH Yy TO3WYaJIbHUKA, BHUKOPHCTOBYIOUM  THII
PositiveSmalllntegerField.

[Tone accountneverdelingpercent peani3ye Bu3HaYeHU! y 3asBIli HA TIO3HUKY
B1JICOTOK BUITQJIKIB KPEJIUTIB 200 MO3UK, 3a AKUMH MO3UYATIbHUK >KOJHOTO pa3y He
CTUKABCS 3 MPOCTPOUYCHHSM IIJIATEXKIB, 3 3arajJbHOI KUIBKOCTI BUNIAAKIB KPEAUT 200
MO3UK, SKIi Oyl y IhOTO TMO3WYajIbHUKA 3a BECh Yac, BUKOPHUCTOBYIOYH THII
DecimalField.

[Tose taxliens peanizye BU3HAUYCHY y 3asBIIi HA IMO3UKY OJIATKOBY 3aCTaBy,
BUKOpucTOoBYtouM ThN DecimalField.

[Tone publicrecordbankrupt peanizye Bu3Ha4YeHy y 3asBIli Ha TO3HMKY
KUIBKICTh BUMAJKIB, KOJIA IIOJ0 TMO3UYAJIbHUKA OYJI0 OTOJIOIMIEHO OaHKPYTCTBO,
BukopuctoBytoun Tun PositiveSmalllntegerField.

[Tonre verified peamizye BH3HAYCHHS TOrO, YW MPOMILIM I{i JaHI 3asABKU
no3uyanbHUKa BepU(IKALl0 31 CTOPOHH CEPBICY, BUKOPUCTOBYIOUU THII
BooleanField.

Knac ApproveFiletype crBopenuii ans peainizariii Mojesi KaTeropii THIIIB
JIOKYMEHTIB, sIKI MOKYTh OyTH Ha/IaH1 Ha MIITBEPPKCHHS TAaHUX Y 3asIBII1 HA MO3UKY
no3nyanpbHUKOM. [lonme approvecategory Bu3Hauae Ha3BYy KaTeropii THIIB
JIOKYMEHTIB, sIKI MOKYTh OyTH Ha/IaH1 Ha MIITBEPPKCHHS TAaHUX Y 3asIBlI1 HA TTO3UKY

N03UYaIbHUKOM, BuKoprcToByroun Tur CharField.
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Kiac LoanBorrowerApprove ctBopenuii ajis peanizaiiii Moaeni dhaitiis, ski
Oynu HajaHl IS TMIATBEPDKCHHS HajgaHoi iHdopmallli B 3asBIll Ha IO3UKY
MO3UYATHHIKOM.

[Tone loanborrower Bu3Hauae Mo3MKy MO3MYAILHUKA, 3a SIKOIO BiH BHIC Il
daitn 11 miATBepIKEHHST HagaHoi iH(opwmalii B 3asBlll, BUKOPUCTOBYIOUM THUI
ForeignKey Ta 3B’s130k 3 Mmoaemto LoanBorrower.

[Tone approvefiletype Bu3Hauae kateropiro THIy JOKYMEHTa, SKHi OYJI0
HAJaHO Ha MIATBEP/DKEHHS MJAaHWX Yy 3asBIll Ha TMO3WKY [MO3UYaIBLHUKOM,
BukopucToBytoun tun ForeignKey ta 38’5130k 3 Mozemto ApproveFiletype.

I[Tose filedata Busnauae mani daiiny, sskuii OyB HaJaHUH IS TIATBEPHKCHHS
HaJaHoi 1H(opMalii B 3asBLI Ha MO3UKY MO3MYAIbHUKOM, BUKOPUCTOBYIOYU THUII
FileField.

[Tone approvename Bu3Hauae iMeHyBaHHsS 1HQoOpMalli, HalaHOl B (aiiii
JOKYMEHTY, SIKMi OyB HaJlaHWW JJI MIATBEPAKEHHs HaJaHo1 1H(popMallii B 3asBII
Ha MMO3UKY MMO3UYaIbHUKOM, BUKOopucTOBYroun Tri CharField.

[Tore approvedescription Bu3Haya€e KOMEHTap TO3WYAJIbHUKA  JIO
iHopmarii, HagaHoi B (ailm JOKYMEHTY, Ik OyB HagaHWUW IJIS IT1ATBEPKCHHS
HajaHoi 1H(opMalii B 3as1BLI Ha MO3UKY MO3MYAIbBHUKOM, BUKOPHUCTOBYIOUU THUII
TextField.

[Tone loadat Bu3Hauae nmaty i yac 3aBaHTaXCHHS MO3UYAIBHUKOM I[HOTO
Gaitiry 1okymeHTy, BukopuctoByroun tun DateTimeField.

[Tone verified peanizye BU3HAYEHHS TOTO, YM MPOMIIOB KOHKPETHO Iei
JIOKyMEHT BepudIKaIlito 31 CTOpOHH cepBicy, BUkopuctoByroun tun BooleanField.

[Tone verifiedby Bu3Hauae kopucTyBaua, SKUii BAKOHAB BepU(DIKAILIitO I[LOTO
¢aily JOKYMEHTY 31 CTOpPOHHM cepBicy, BHKopucToByrouu Tun ForeignKey ta
3B 30K 3 moaeiutro User.

[Tosre verifiedat Bu3Hauae gaty i yac Bepudikailii cepBicoM 1poro hamay
JOKyMEHTY, BUKopuctoBytoun tun DateTimeField.

[Toste personal Bu3HaYae Mo3HAYKY TOTO, IIO Il JaHI € MPUXOBAHUMH Bij

IIMPOKOTO 3araiy, BUKopucToByroun tun BooleanField.
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Kiac Loan ctBopenuii ijis peasizaiii Moel O3UKH.

[Tone applicationtype Bu3Hauae THI 3alUTy HA MO3HMKY, BUKOPHUCTOBYIOYH
tun BooleanField.

[Tosre initialamount Bu3Hauae cymy, 0 3 HEOOXIAHOI OApa3y HasBHA Y
NMO3WYaIbHUKA 3 TUX UM 1HIIUX JpKepen, BukopuctoBytouu tun DecimalField.

[Tone amount Bu3HaYae Cymy, SIKy HaAMara€TbCsl MO3MYUTH TO3WYATHHUK,
BUKOpHcTOBYtoun TUIl DecimalField.

[Tone amountcollected Bu3Hauae moTouyHy cyMmy, sika 3i0paHa Ha paxyHKY
JUIS 111€T 1T03uKH, BUKopucToByroun tun DecimalField.

[Tosne disbursement Bu3Hauae METO/] BUILIAT 33 TIO3UKOI0, BUKOPHUCTOBYIOYH
tun BooleanField.

[Toste status Bu3Ha4ae cTaH, B IKOMY ITO3UKa 3HAXOUTHCS Ha JAHUIA MOMEHT,
BukopuctoBytoun tun CharField ans BuGopy 3 BapiaHTis.

[Tone term Bu3HAYae CTPOK, HA KU HAMAraeThCs MO3UYUTH TTO3UIATBHUK
a00 TMO3MYANTBHHUKH IO TMO3UKY, BUPAXKCHUA y MICSISIX, BUKOPUCTOBYIOUH THII
PositiveSmalllntegerField.

[Tose collectedat Bu3Hauae maty i yac, Kom O0yJ10 310paHo MOTPIOHY CyMy 3a
MO3UKOI0, BUKOpHcToBytoun tun DateTimeField.

[Toste interestrate Bu3Hauae BiJICOTKOBY CTaBKY, BCTAHOBJICHA 3a TO3HMKOIO,
BukopucrtoBytoun Tun DecimalField.

[Toyre interestrateapprove Bu3Ha4a€ MO3HAYKY MPO Te, IIO IS BiJICOTKOBA
CTaBKa, BCTAHOBJICHA 3a IIO3WKOIO, ITATBEp/KEHAa a00 BCTAHOBJICHA CaMHM
cepBicoM, BUKopucToByroun Tun BooleanField.

[Tone installment Bu3Hawae po3mip TuIaTeXKy, KU KOXKHOTO MICAIS Mae
OTPUMYBATH HaJaBay MO3UKHU, BUKopuctoByroun Tun DecimalField.

[Tosre grade Bu3Hayae OIIHKY, SIKy OYyJIO MPHUCBOEHO CEPBICOM IMO3UIN, Y
3arajibHOMY Ta JICTaJIi30BaHOMY BHIJISII pa3oM, BUKoprcToBytoun Tun CharField.

[Toysle purpose BH3HAYA€ TMPHU3HAYCHHS 3aMUTYBAHOI IMO3MYAITBHUKOM
MO3UKH, BU3HAYCHE BiIMOBITHOO KaTeropiero, BukopuctoBytoun tun CharField ms

BUOOPY 3 BaplaHTIB.
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[Tone caption Bu3Hauae chopMoOBaHy JJis TO3WKA Ha3By, sKa
BIIOOpaXKa€eThCd y BCIX TMO3UIISIX Be03aCTOCYHKY, J€ € OOMEXEHHsS Ha
BiZJOOpakKeHHS 3a KiJIbKICTIO CHMBOJTIB, BUkopuctoBytoun tun CharField.

[Toe fulltitile Bu3nmawae cdopmoBaHy IS TO3MKH IIOBHY HasBy,
BukopuctoBytoun tun CharField.

[Tone shortdescription Bu3Hawae KOpPOTKWMH omwmc iaei, MOTped MO3HKH,
BukopucroBytoun tum CharField.

[Tone fullpresentation Bu3Hauae mMOBHUI omuC imei, MOTpeOd MO3HKH,
BuKopucToBytoun tum TextField,

[Tone addedat Bu3Hauae nmaTy 1 4Yac TOJAHHS 3asABKH Ha IMO3HKY,
BukopuctoBytoun tun DateTimeField.

[Tone paidtotal Bu3Hauae cymapHy KiJIbKICTh KOIITIB, SIKY OYJI0 CIIJIau€HO 32
I[1€10 TTO3UKOIO Ha 11e MOMEHT, BUkopuctoByroun Tun DecimalField.

[Tone paidprincipal Bu3Hayae cymapHy KUIBKICTH KOIITIB, SIKYy TOTPiOHO
CIUTATUTH 3a I[I€I0 TTO3UKOIO Ha 1€ MOMEHT, BUKopucToBytoun tun DecimalField.

ITone paidlatefees Bu3Hauae crmadeHHii 0OCSAT KOIITIB 3a KOMICISIMH, SIKi
Oynu BHUCYHYTI 3a TPOCTPOUYCHHSIMH TO3MYAIBHHUKY, BHUKOPHUCTOBYIOUM THI
DecimalField.

[Tore recommends Bu3Hayae peKOMEHAAIIl, HagaHi i IMMO3MII
KOPUCTYBadaMH-KpeauTopamMu, BUKopucToByroun tun ManyToManyField Tta
3B’s130K 3 Mmogesto Obligee.

Kmac LoanStatus crBopeHuit 11 peamizaimii Mojeiai CTaHiB, B SKHX
nepeOyBajy MO3HUKH.

[Toste loan Bu3HaYa€e MO3UKY, CTaH SIKOT BU3HAYCHO, BUKOPHUCTOBYIOUH THIT
ForeignKey Ta 38’5130k 3 Moaeaio Loan.

ITone status Bu3Hawae cTaH, AKUA OyJIO BCTAHOBJICHO ISl TO3UKH,
BukopuctoBytoun tun CharField ans BuGopy 3 BapiaHTis.

[Tone setby Bu3Hauae npeacTaBHUKA CEPBICY, IKHI BCTAHOBUB 1€ CTaH IS

N03UKH, BUKOprcToBytoun tun ForeignKey Ta 38’5130k 3 Mmoaeutto User.
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[Tome setat Bu3Hawae maTy i yac, KOJMM IEH CTaH IJIsl TIO3UKH OYyJI0
BCTaHOBJICHO MPEACTaBHUKOM CEpPBICY, BUkoprucTtoBytoun tui DateTimeField.

Knac LoanFile crBopenuit miist peanizanii mogeni daiinis, siki Oynu goaaHi
710 TIO3UKH I HAJaHHS TOJIATKOBUX JTAHUX PO Hel.

[Tone loan Bu3HaYae MO3UKY, SIKOT CTOCYEThCS 1IeH (hailil, BUKOPUCTOBYIOUYH
tun ForeignKey ta 38’5130k 3 Monemtio Loan.

[Tose filedata BusHauae mani camoro (haiiiay, sskuit OyB JOJAHUI 10 MO3UKU
JUTSL HATaHHSI TOAATKOBUX TaHUX Tpo Hel, BukopucroBytoun Tun FileField.

[Tone name Bu3Hauae iMeHyBaHHs 1HGOpMaIii, HajgaHoi B daiiii, skuil OyB
JOJTaHUH 10 TIO3WKU TSl HaJIaHHS JOJATKOBUX JIaHUX MPO HEl, BUKOPUCTOBYIOUH
tun CharField.

[Tone description Bu3HA4Yae KOMEHTap MO3MYAIbHUKA 0 iH(OpMAIii,
Ha/aHoi B aiii, skl OyB JOJaHUHN 10 TO3HMKH I HaJlaHHS JOJATKOBHX JTAHUX
npo Hei, BukopuctoByroun tun CharField.

[Tone loadat Bu3Hawae nmaty i 4yac, KoM OyJ0 3aBaHTaXKEHO Iiei (aiin
NIO3MYATEHUKOM JI0 TIO3HMKH, BUKoprucToBytoun tun DateTimeField.

[Tone personal Bu3Havae 1mo3Hayky TOTO, IO Ii JaHi € MPUXOBAHUMHU BiJ
IIMPOKOTO 3arajy, BUKopuctoByrouu Tur BooleanField.

Knac LoanPhoto cteopenwii st pearizaitii Moaeni Gotorpadii 1yist MO3UKH.

[Tone loan Bu3Hayae TO3WMKY, 1O SKOi BIAHOCHTBCA I ororpadis,
BUKOpucTOoBYtouM ThN ForeignKey Ta 38’5130k 3 Moaermuto Loan.

[Tone photofile Busnauae mani dororpadii 11t MO3UKH, BUKOPHUCTOBYIOUYH
tun ImageField.

Kitac LoanPayment ctBopenuii it peasizariii Moiesi IiaTexiB, CrlaueHuX
MO3MYAITBHUKOM 32 IMO3UKOI0 KPEIUTOPaM.

[Tone loaninvestment Bu3Havyae HaJaHHS KOIITIB 32 MO3UKOI0 KPEIUTOPOM,
yepe3 sAKe 1 BiAOyBaeTbCs 1€MW TIUIATDK 3 METOK TIOBEPHEHHS KOIITIB
NO3MYAIEHUKOM, BHKOpHCcTOBYytouM Tun ForeignKey Ta 3B’S30K 3 MOJAEILIIO

Loanlnvestment.
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[Tone amount Bu3Hauae cymy, sIKy OyJO CIUTAYCHO, BUKOPUCTOBYFOUU THIT
DecimalField.

[Tonme transaction Bu3Hawae gaHi TpaH3akIii y IJIATDKHIA cucTemi 3a
miarexem, BukopuctoBytoun Tun CharField.

[Tosre planneddata Bu3Hnavae naTy, Ha SIKy 3aIUTAHOBAHO ILIATIK 32 IMTO3UKOIO
BiJ] MO3WYaTbHAKA KPEAUTOPY, BUKoprucToBytoun tun DateField.

[Tone fixeddata Bu3Hauae nmaty, konu (aKTHYHO CILIAYEHO ILIATDK 3a
TIO3HMKOIO BiJl MO3WYATIbHUKA KPEAUTOPY, BuKopucToBytoun tun DateField.

Knac LoanComment ctBopenuii juist peainizaiii Mojeiai KoMmeHTapiB (abo
aJIpeCoBaHMX MO3UYATLHUKY MTOBIIOMIIEHB) IO TTO3HUKH.

[Tone loan Bu3Ha4Yae TMO3WKY, 3a SIKOK aapecOBAHO e KOMEHTap abo
aZipecoBaHe MOBIIOMJICHHs, BUKOpUCTOByroun Ttuml ForeignKey Tta 3B’s30k 3
Mozesto Loan.

[Tone obligee Bu3Ha4Yae KoOpHCTyBauda-KpeAUTOpa, SKAW CTBOPHUB IICH
KOMEHTap abo aJpecoBaHEe IO3WYAIBHUKY MOBiIOMIEHHS (ab0o SKOMYy BOHHU
ajipecoBaHi), BUKoprctoBytoun tun ForeignKey Ta 38’5130k 3 Mmonesuto Obligee.

[Tone obligeeauthor Bu3Hauae mo3nauky mpo Te, 4 1e OyB KOMEHTap abo
TIOBIIOMJICHHSI, aJ[pECOBAHE BiJ TO3MYAILHUKA 0 KOPUCTYyBada-KpEAUTOpa SIK
BIJITIOBI b YH BiJl KOPUCTYBaYa-KPEIUTOPA JI0 MO3UYATHHUKA, BAKOPHUCTOBYFOUH THIT
BooleanField.

[Tone comment BHU3HA4Yae TEKCT CaMOro KOMEHTapsi ado MOB1IOMJIEHHS,
BukopuctoByroun tun CharField.

[Tone createdat Bu3Hauae gaTy i yac CTBOPEHHS I[bOTO KOMEHTapsi abo
NIOBIIOMJICHHSI, BUKopucToBytoun tun DateTimeField.

[Tone personal Bu3Hauae MO3HAYKY PO Te€, IO 1€ MOBIIOMIICHHS, SKE
HaIpaBjeHe NEePCOHaIbHO, a00 1e MyOJIYHUN KOMEHTAp, BUKOPUCTOBYIOUU THII
BooleanField.

Kimac Loanlnvestment crtBopenuit s peamizamii MOACH IIATEXKIB IS

(1HaHCYBaHHSI MO3UKH BiJl KPEIUTOPIB JI0 MO3UYAJIbHHUKIB.
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[Tone loan Bu3HaYae TO3MKY, 3a SKOK BHKOHAHO IIeW IUIATIK,
BUKOpHCTOBYIoUM TUll ForeignKey Ta 38’5130k 3 Mogeutro Loan.

[Tone obligee Bu3Havae KopucTyBaYa-KPEAUTOP, SIKAH BUKOHAB IIEH TUIATIK
s QiHAHCYBaHHS TIO3WKH, BHKOpPUCTOBYIouM Tumn ForeignKey Ta 3B’s30Kk 3
moaemwto Obligee.

[Tone amount Bu3Hauae cymy, sIKy OyJO CIUTAYEHO, BUKOPUCTOBYFOUU THIT
DecimalField.

[Tonme transaction Bu3Hawae gaHi TpaH3akKIii y IJIATDKHIA cucTemi 3a
aTexeM, BukopuctoByrouun tun CharField.

[Tone payedat Bu3Hauae npaTy i 4ac, KOJMU OyJIO TMPOBEACHO ILIATIK,
BukopuctoBytoun tun DateTimeField.

Knac BorrowerPost crtBopenuit st peamizamii Mozen myOmikarii
KOpHCTYyBavya-1mo3ndaibHUKA.

[Tone borrower Bu3Hauae kopucTyBada-noO3HMYAILHUKA, BUKOPUCTOBYIOUH
tun ForeignKey ta 38’5130k 3 Mmoaetro Borrower.

[Tone posttitle Bu3Hauae Ha3By myOmikamii KOpHUCTyBaya-Mmo3uvaaIbHHUKA,
BukopuctoByroun tun CharField.

[Tone postfulltext Bu3Hauae noOBHMI TekcT myOiKaIii KopHCTyBaya-
NO3WYaIbHUKA, BAKOPUCTOBYrOuUM THIl T extField.

[Tone createdat Bu3Hayae gaTty 1 4Yac, KOJM KOPHCTYBad-TO3MYAIbHUK
BUKOHAB ITyOJIiKaIito, BukoprctoByroun tun DateTimeField.

Knac BorrowerPostPhoto cTeopenwuii ast peanizamii moaem dororpadii 1o
myOJTiKaIli KOpucTyBada-1mo3uyaibHUKA.

[Tosre borrowerpost Bu3Hauyae myOJiKaiio, J0 SKOi BIJHOCHUTBCS IIs
dotorpadis, BuxopucrtoBytoun THN ForeignKey Ta 3B’S30Kk 3 MOIEIUITIO
BorrowerPost.

[Tone photofile Buznauyae mani ¢ororpacdii mo myOmikamii KopucTyBava-
no3uyanbHuKa, BUKOpucToByroun Tum ImageField.

Kinac BorrowerPostComment crBopenuit 11 peantizaliii Mojiesli KOMEHTapiB

710 My OJTiKaIlii KOPUCTYBAYi1B-TIO3UYATHHUKIB.
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[Tosre borrowerpost Bu3Hauae myOmiKaliio, 10 SKOI BIJHOCHTHCS Il
KOMEHTap, BUKOpHCcTOBYtouH Tull ForeignKey Ta 38’5130k 3 Mmoaemtio BorrowerPost.

[Tone obligee Bu3Ha4Yae KopHCTyBauda-KpeAUTOpa, SKUW CTBOPHUB IICH
KOMEHTap 10 IyOmikaiii, BHKOpuCcTOByrouH TUT ForeignKey Ta 3B’s130K 3 MOIEITIO
Obligee.

[Tosre obligeeauthor Bu3Hauae mo3Hauky mpo Te, 4d Iie OYB KOMEHTap 0
nyOJikallii, CTBOPEHHH KOPUCTYBaueM-KpPEAUTOPOM, YU Ii¢ OyB KOMEHTap Yy
BIJIMOBIIb HAa TaKWi KOMEHTAp 1 CTBOPEHUH KOPHCTYBadueM-TIO3UYAILHUKOM,
BUKOpHcTOBYtouM TN BooleanField.

[Tosle comment Bu3HaYae TEKCT KOMEHTapsl A0 MyOJikallii KopucryBaya-
no3uyabHUKa, BUKopuctoByroun tur CharField.

[Tone createdat Bu3Hauae aary i 4ac, KoM OyJ0 CTBOPEHO KOMEHTap 0

nyOumikaii KopucTyBada-rnmo3nvaibHuKa, BUKoprucToBytoun tun DateTimeField.

4.3 BUCHOBKH 3a po3jaijiom 4

[Iporpamae 3a0e3nedyeHHs IMATPUMKHA HaJaHHSA IIO3MK ITOBHOIIIHHO
pealti3oBaHO SK Be03aCTOCYHOK Ha OCHOBI (periMBOpky Django, mo i BU3HAYHIIO
HEOOXIIHICTh CTBOPEHHSI MPEJICTaBJICHb, IIA0JIOHIB BEOCTOPIHOK ISl KOXHOI
(GyHKIIOHATBFHOT MOXJIMBOCTI, MOJENeW ajigs poOOTH 3 JaHWMHU, SIKIi ¥ Oynu

peanizoBaHl Ta OMKMCAaH1 B I[bOMY PO3LIL.
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5 EKCIIUIYATALIA, TECTYBAHHSA TA EKCIHEPUMEHTAJIBHE
JOCJIIIZKEHHSA ITPOT'PAMUA

5.1 Onuc nporpamm

[Iporpama mpusHaueHa mJis MATPUMKH HAJaHHS TMO3WK MUK (DiI3UIHUMH
ocobamu, Ko (IHAHCOBI PECypCH A TO3WK HAMAIOTHCA HE OaHKIBCHKUMH
ycTaHOBaMH, a Oe3rocepeaHbo (Pi3MUHMMHU 0co0aMu, sIKi 3rOAHI BKJACTH iX Ha
¢biHaHCYBaHHS MEBHOT IISJIBHOCTI 1HIIUX OC10, OTPUMYIOUH B MiACYMKY BIJICOTKHU 32
HaJlaHl (GpiHAHCH.

[Iporpama Mae BHUKOPUCTOBYBATHCSl IMO3MYAIbHUKAMH, KPEIUTOPAMU Ta
MPEICTaBHUKAMH CEPBICY, SKI BUKOHYIOTh KepyBaHHS TO3WMKAMH, BU3HAYAIOUH Ti
MO3UKH, 5IKI MatOTh OyTH 3a0JIOKOBaH1 BiJl JOCTYITY /IO MO3UYAJIBHUKIB, a JJI BCIX
IHIIIMX TMO3WK BCTAHOBJIIOIOYM BiJICOTKOBI CTABKH Ta HAJAIOYH iX TAKMM YHHOM JI0
yBaru MOTEHIIWHUM mMo3u4aibHuKa. JIJisi B3aemMopll Ta CHOPUSIHHSA PO3YMIHHIO
MO3WYATBHUKIB KPEAUTOPAMH MEPIIUM HAJAETHCS MOXKIIUBICTH CTBOPIOBATH BIIACHI
nyOJiKalli, TAKUM YHMHOM 3HAHOMJIAYM KPEAUTOPIB 3 IHTEpECaMU, MUCICHHSM,

MO3UII0HYBAaHHSM MMO3UYaTHLHUKIB.

5.2 ExkcntyaTauisi nporpamMu

IIpu ¢dopmyBaHHI 3anuTy 10 Be03aCTOCYHKY CIOYAaTKy OyJb-sIKUH
KOPHUCTYBa4 PO3IIIAIAETHCA K KOPUCTYBAY-KPEIUTOP, BIIMOBITHO HE3ATIEKHO BiJl
TOTO, YA BIH aBTOPU3YBaBCs, MOMY JOCTYyMHE MEHIO 3 posauiamu [lomyk ans
BUKOHAHHS TIOIIYKY Ccepell TO3MK, MiAMUCKH JUTsl TIePerisiTy 3assBOK Ha IMO3MKHU Ta
nyOikamii ~ TUX  KOPUCTYBadiB-TIO3MYAIIbHHUKIB, HA  SIKAX  MIANHCABCA
aBTOpPU30BaHUN KopucTyBau, [lmaTexi I meperisiny THX IUIaTeXKIB, SKi
KOPUCTYBA4-KpEIUTOp OTpUMaB (32 JOMOMOTOI0 OKpPEMOi KHOIKH MOYKHa
BiJI0Opa3UTH HaJlaH1 KOpUCTyBaueM (piHaHCyBaHHS), [[0BiTOMIICHHS JIJIs1 TIEPETIISTY
aJpEeCOBaHUX MEPCOHATILHIUX KOMEHTapIB (3a JOMOMOTOI0 OKPEMOi KHOIKH MO>KHA

B1JI00pa3UTH HAMTMCaH1 KOPUCTYBaueM KOMEHTap1), 3aKJIaKu JJIs TIEPETIISAY TO3HK,
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K1 OyJM JOJaHl J0 3aKjiIaJ0oK KOPHCTyBadeM (3a JIOMOMOIOK OKPEeMOi KHOMKHU
MO>KHa BiJI0Opa3UTH HaJaH1 KOPUCTYyBaueM PEeKOMEHIaIli1), KHOIKA JJIsl aBTOpU3aIlii

a00 KHOIIKM JIJIs1 BUXOIy Ta MEepexo1y J0 KaOiHeTy 3 BIacHUMHU JaHuMu (puc. 5.1).

ChumakLending Mowyk Mignucku Mnarexi MosinomneHHs 3aknapku Buiitn KABIHET

GisHec Becinna Gisnec GisHec
Pyu4Hi BUpo6u 3 Becinns sk ictopis BriopsiakyBaHHSA PeMoHT mebnis
nAepesa BYNUYHUX 30H

KoMeHTapis: 0 KoMeHTapi: 1 KoMeHTapie: 0 KoMeHTapie: 0
pekomeHAaaUii: 2 ° pekomeHAaauiit: 1 ° pekomeHaauii: 2 ° pekomeHaauiit: 1 °

100
120000

| IO GO |

meguuuHa
BpsaTyBaTU XUTTS

KoMeHTapie: 0
pekomeHAaauii: 1 0

Pucynox 5.1 — PekoMeH10BaH1 KOPUCTYBaueM-KPEIUTOPOM MO3UKHU

31 CTOpiHKM KaOlHEeTy JOCTyIHA TaKOX KHOIKa Ui PO3MIIIEHHS HOBOI
3asiBKM Ha TO3WKYy. Ilicis Toro, sK I1¢ BUKOHAHO BIEpINE, KOPHCTYBad OTPUMYE
3aMuC TPO KOPUCTyBaya-NO3WYalbHUKA. BiAMmoBiHO Ticas aBTopu3alii oMy
JIOCTYIIHI BIJATMOBIJIHI 3aCO0M B MEHIO, IKI BHUKOPHUCTOBYIOTHCS JJiE POOOTH 3
nosukamu (puc. 5.2). Jlo Takux 3aco0iB HanexkuTh po3ain Ilo3uk, B skoMy
3HaXOJUTKCS MEPETTiK BIACHUX 3asBOK Ha MO3UKHU Ta KHOTKA JJISI PO3MIIIICHHS HOBO1
MO3UKH, Ta po3aii [lyGmikamii Ay neperisay CTBOPEHUX CaMOCTIMHO MmyOikarii
Ta CTBOPEHHS HOBOT MyOJTiKallii 3a JOMOMOTOIO BIAMOBITHOT KHOTIKH.

[Tix yac po3MileHHsI HOBOI 3asBKH HA MO3UKY HEOOX1THO 3alIOBHUTH BEJIHKY
dbopmy, sKa Tmependayae BHECEHHS BCIX HEOOXIJHUX JaHUX, JIOJaBaHHS

dotorpadiii, momaBaHHS (ailliB JOKYMEHTIB HJisi MIATBEPKEHHS BHECEHUX
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MO3WYaANTBHUKOM AaHUX. 3ropu ¢popma nepegdadyae BUHAUCHHS 1HTEPBaIIB CTPOKIB
MO3UKH Ta CyM NO3UKHU. [Ipu 1bOMy 3a/1a€ThCsl MiHIMAJIbHE, MAKCUMAaJIbHE 3HAYCHHS
Ta Kpok. Lle 3a1ae mapameTpu A1 poOOTH METOAY KEPYBaHHS apaMeTpaMHu MO3UK,
kUi OyB 3anmponoHoBaHui. BHU3Y dopMu 3HAXOAATHCS KHOMKH ISl 30€peKEeHHS
3asiBKH 400 BiANpaBICHHS ii I pO3TISAY cepBicoM. AJie 3ropy HasiBHA KHOTIKA
OIIIHIOBaHHS, KA 32 33JJaHMMHU 3HAYCHHSIMHU BUKOHY€E Ha OCHOBI 3aIIPOITOHOBAHOTO

METO/1y BU3HAUCHHS BapiaHTIB B1ICOTKOBUX CTaBOK.

ChumakLending ianuckun Mo3uku My6Gnikauit Mnarexi TMoBinoMneHHs 3aknaaxm

PO3MILLEHHA HOBOI 3AABKU HA NO3UKY

Kopotka Ha3ga

BpATyBaTM XUTTA
MogHa Hazea
BpATyBaTM XUTTA
4 J >4 ? ® " Tun 3anuty
>4 i A - >
0‘ ' a? { a{ o HAMBIAYANLHUA v
A @ - é L \ MpU3HaYeHHA NO3MKN

MenuLuHa v

MiHiMansHa HeobXiaHa Cyma noaukn
207150
Ba3zoea HeoOXiHa Cyma No3uku

3MIHUTU POTOTPAPIO 207150

[lonycTumuit KPOK Cymu NO3MKK
:
MiHiManbHu1iA A0NYCTUMMUA CTPOK MO3UKK, MICALIB
36
MakcumansH1ui QONYCTUMMIA CTPOK NO3NKK, MICALYB
36
[lonycTiMmit KDOK CTPOKY, MiCALLIB

0

OUHUT®

*BUKOPUCTOBYITE OLIIHIOBAHHS TiflbKi TOA, KONW BCI AaHI HUKYE 33aHO
Tepwmin: 36 micsiuis, cyma: 207150, sincotkosa cTaska: 6.72 %

Onuc

Pucynok 5.2 — CTBOpeHHS HOBOI IMO3UKH KOPUCTYBa4e€M-I103M4aIbHUKOM
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[IpencTaBHUK cepBicy HaJaHHA IO3MK y CBOIO 4Yepry Mae MeHI0 3 3
OCHOBHHMX pO3AUTB Ta 3aco0iB aBTopu3arii. OCHOBHI pO3JIIM BKIIOYAIOThH
BiT0OOpa)KeHHS MO3HUK, JIe TIOCTYITHE MEPEKIIOUEHHS MIXK B1I0OpaKEHHSIM BC1X TTO3UK
32 CTaHOM Ta IOLIYKOM, MEPEryIsily BCIX IJIATEXKIB, BAKOHAHUX JJIsl IOBEPHEHHS
KOIITIB 3a MO3UKaMH, Ta BCiX (iHAHCYBaHb MO3UK Kpeautopamu (puc. 5.3). [lpu
IbOMY TPEJICTAaBHUK CEPBICY HE MOXHa CTBOPIOBATH PEKOMEHMAIll, JOAaBaTH JI0

3aKJIa/10K MO3UKH, TOMY HOMY TaKi KHOIIKU 3a MO3MKaMU HE B1JI0OpaXKatoThCsl.

ChumakLending Mosuku Mnartexi @iHaHCyBaHH:A Buiitn KABIHET

CraH CTpok, MicauiB
nogaxa b BCI v
MitiMansHa cyma MakcumansHa cyma

Uins Mopanok
BCI » BIA HOBUX v

- | Y
<3
=
. (==
| 7in
E ol
&=
BisHec GisHec 6GisHec GisHec
HeainbHi sanycku NoBiTPsIHUX TaHuoBanbHi cTyail PeMOHTHI MancTepHi Into3ii Micbkux oas
Kynb
nonaHo: 28.11.2024 23:01 [ZofaHo: 28.11.2024 22:33 nopaHo: 28.11.2024 22:04 nonaHo: 28.11.2024 21:39
KOMeHTapi: 0 KoMeHTapie: 0 KOMeHTapig: 0 KoMeHTapig: 0
pekomenaaliin: 0 pekomeHaaLii: 0 pekomexaauin: 0 pekomeHpaaLii: 0

BizHec NOAOPOXK BisHec BisHec

Smile-noaywku Mopopox Asicto BynuuHi Be4yopHuui JocTaBKka HACTPOEBUX KyNbOK
aoaaHo: 28.11.2024 21:12 AofaHo: 28.11.2024 20:46 noaaHo: 28.11.2024 20:20 nofaHo: 28.11.2024 19:58
KomeHTapig: 0 KoMeHTapig: 0 KoMeHTapig: 0 KomeHTapig: 0

pekomeHaauin: 0 pekomeHAaLii: 0 PpeKomeHaauii: 0 pekomeHpaaLii: 0

Pucynok 5.3 — Ileperssig mo3uk 3a CTAHOM MPEJCTABHUKOM CEPBICY HAaJaHHS

ITO3HUK
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5.3 ExcnepumMeHTaJbHe T0CiIKEHHS

ExcnieprMeHTansHe OCTIKEHHS TPOTHO3YBAaHHS BIICOTKOBOI CTaBKHU
IO3UKH BUKOHYBAJIOCh 3a JOIIOMOror0o BubOipku [2], mo ckmany sixoi Bxoauts 10000
croctepexens 3 wiargopmu LendingClub [1].

J111s Toro 1100 rnmpoaHaiizyBaTH T€, Ha CKIJTbKY €(PEeKTUBHUM € BUKOPUCTAHHS
XGBoost [6] B sikocTi 6a30B0i MojIei, OYJI0 CTBOPEHO JOJATKOBI MOJCIII HA OCHOBI
inauBiyanpHux JepeB pimeHb [10] Ta Ha ocHOBI Merony K-HaWOMMKYIMX
cycimiB [11]. ITpu 11boMy OPIBHSIHHS BCIX ITUX 3 METO/IIB OYJI0 BUKOHAHO JIJIs Pi3HOT
KUIBKOCT1 BX1JHUX O3HaK. Po3risiiaBest BapiaHT, KOJIM MIPUCYTHI BCl O3HAKH, & TAKOXK
pSA BaplaHTIB 31 3MEHILEHOI0 KIIBKICTIO O3HAK. /[ mporo Oyno BUKOPHUCTaHO
nepeBo pimrens [10], 3a gomomMoror sikoro 0yJo OmiHEHO 1H()OPMATHUBHICTH BCIX
O3HaK, a TOJ1 BIICOPTOBAHO iX 3a 3MEHILIEHHAM BIJMOBIIHOT OLIHKK. OOMEXy0UH
KUIBKICTh BXIJIHMX O3HaK, Hampukiaa, 10 35, obupanuck nepuil 35 3 o3Hak. Y
HIJICYMKY OYyJIO PO3TJISHYTO BapiaHTH 31 BciMa o3Hakamu, 3 40, 39, 35, 20, 10
o3HakamH (Tadm. 5.1).

OtpuMaHi pe3yibTaTH YITKO BKA3yIOTh Ha Te, 110 BapiaHT 3 39 BXiAHUMHU
O3HAKaMH JTIO3BOJIMB OTPUMATH HAWKpaIIuil pe3yabTaT MPOrHO3YBaHHS BiJICOTKOBOT
CTaBKH IO3HMKHU SIK 32 CEPEIHBOI0 aOCOJIOTHOIO MOXMOKOI0, TaK 1 32 KOPEHEBOIO
CEPEIHbOKBAAPATUYHOIO MOXHUOKOI0. DAKTUYHO MOMITHO, IO 1 Y BUMAJAKY JEPEB
pimens, 1 y Bumaaky XGBoost BinOyBaeTbcs 30UTbIICHHS MOXHOKH 3a 0OOMa
MOKa3HUKaMU $IK TPU 3MEHIIEHHI KUIBKOCTI O3HAaK, TaK 1 Mpu 30LIBIICHHI.
BignoBimno came HaGip 3 39 BXiZHUX O3HAK CIJIJ BBaXATH HAWOUIBII
1H(HOPMATUBHUM.

[Ipu 1bOMy MHOpPIBHSHHS B1IOYBaJIOCHh Y BapiaHTI, KOJU aHCamOJb JepeB
pimenb ckaangaBcs 31 100 pepeB. Takuil aHcaMOIb XapaKkTeprU3yBaBCsl CEPETHBOIO
a0COJIFOTHOIO MOXUOKOI0, 1110 Ha 28,67 % MeHIa 3a aepeBo pimenb ta Ha 21,05 %
3a MeToa K-HalOmMmK4YMX CyCimiB, Ta KOPEHEBOI CepeIHbOKBAAPATHYHOIO
noxuokoro, sika Ha 29,44 % wmeHma 3a aepeBo pimeHb Ta Ha 18,41 % wmeHma 3a

MeTo 1 K-HalOMmKIuX CycCiiB.
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Tabmung 5.1 — Pe3ynbrat mporHO3yBaHHS BiJICOTKOBOT CTABKU MO3UKH 3

PI3HOIO KUTBKICTIO BX1IHMX O3HaK

Cepenns Kopenena
Meron a0COJTIIOTHA | CepeIHBOKBAIpa-
moxuoxa THYHA TOXUOKa
JlepeBo pimens 31 Bcima Bxiganmu o3Hakamu | 0,00306778 0,00406196
MeTton K-HaitOmmx4dux cycifiB 3i Bcima
_ 0,00274482 0,00349476

BXITHUMH O3HAKaMU
XGBoost 31 BciMa BXITHUMH O3HAKAMU 0,00218533 0,00288257
Jlepeso pimmens 3 40 BXiTHUMH O3HAKaMHU 0,00305814 0,00404539
Meton K-naitommxanx cycigis 3 40 BXiTHUMH

0,00274482 0,00349476
O3HaKaMH
XGBoost 3 40 BXiTHUMH O3HaKaMU 0,00218432 0,0028834
JlepeBo pimeHs 3 39 BXiTHUMH O3HAKaMHU 0,00303764 0,0040409
MeTton K-naitommxaux cycigi 3 39 BXiTHUMH

0,00274482 0,00349476
O3HaKaMHU
XGBoost 3 39 BXiTHUMH 03HAKaMU 0,0021669 0,00285138
JlepeBo piteHs 3 35 BXiTHUMU 03HaKaMHu 0,00304254 0,00404128
MeTton K-naitOommkaux cycimiB 3 35 BXiTHUMHU

0,00274482 0,00349476
O3HaKaMHU
XGBoost 3 35 BXiTHUMH 03HAKaMU 0,00218698 0,00289246
Hepero pimens 3 20 BXiTHUMU 03HAKaMHu 0,0030936 0,00407879
Merton K-HaiOmmkuux cyciais 3 20 BXiAHUMHA

0,00272249 0,0034802
O3HaKaMHU
XGBoost 3 20 BX1igHUMH O3HAKaMU 0,00221248 0,00289896
Jlepeso pimens 3 10 BXigHUMH O3HAKaMU 0,00314124 0,00419205
Merton K-HaiOmmkuux cyciais 3 10 BXiAHUMHI

0,00274392 0,0034831
O3HaKaMHU
XGBoost 3 10 BXiTHUMH 03HAKaMU 0,00234291 0,00305467
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OkpiM TOoro OyjO JeTaJbHO PO3TJSHYTO NEpeliK BXIJHUX O3HAK Ta ix

iH(hopMaTUBHICTD (Tabi. 5.2). OTpuMaHi 3Ha4€HHS BKa3ylOTh Ha Te, 1110 IEpeBaXKHa

KUTBKICTh O3HAK JIHCHO € TOCTaTHbO 1HGOPMATUBHUMHU JIJISi CTBOPEHHS MOJIEII.

Tabmuis 5.2 — HaitO1ab1 iHpopmaTBHA 03HAKA

O3naka [npopmaTuBHICTH
total debit_limit 0,142439024
term 0,130443568
debt_to_income 0,081710937
total credit_limit 0,047285566
loan_amount 0,042108036
total credit_ utilized 0,039191262
initial_listing_ status 0,034256673
num_active_debit_accounts 0,031599412
earliest_credit_line 0,030700599
emp _title 0,028254491
months_since_ last_credit_inquiry 0,028179545
annual_income 0,027936361
verified_income 0,027197975
total credit_lines 0,025636136
accounts_opened_ 24m 0,025340577
state 0,025331115
months_since_ last_deling 0,023433871
num_mort_accounts 0,021681495
num_cc_carrying_ balance 0,020068028
loan_purpose 0,016734338
account_never_ deling_percent 0,015907259
num_total cc_accounts 0,014968712
inquiries_last_12m 0,013675264
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Jlesiki 3 03HaK TUM HE MEHII MaroTh OJIM3BKO JI0 HYJIbOBO1 1H)OPMATUBHICTH
(tabu. 5.3). luM 1 mOSICHIOETHCS 30UJIBIIICHHS TTOXUOKHU TTPHU BUKOPHUCTAHHI IOBHOTO
HaOopy o3HaK. MAKTHYHO Il PE3yNbTATH MIATBEPIKYIOTh, 110 BUKOPUCTAHHS 39

BXIJIHUX O3HAK € HalKpallluM BapiaHTOM JIJIsi CTBOPEHHS MOJIEIII.

Tabmuis 5.3 — Haiimenin iHdpopMaTHBHI O3HAKU

O3naka [ndopmaTuBHICTH

num_satisfactory accounts 0,01219083
num_open_cc_accounts 0,012102101
total collection_amount_ever 0,01122676
current_installment_accounts 0,010655527
emp_length 0,01057346
annual_income_joint 0,009959651
debt to_income_joint 0,009294906
homeownership 0,007167431
open_credit_lines 0,006865971
months_since_90d_late 0,00653473
deling_2y 0,002877278
verification_income_joint 0,002514928
num_historical_failed _to pay 0,001980489
application_type 0,000797966
num_collections_last_12m 0,000589372
public_record bankrupt 0,000564209
tax_liens 2,41E-05
current_accounts_deling 0

Oxkpim TOTO OYyJIO JIETaThHO TAKOXK MPOAHATI30BAHO BUKOPUCTAHHS MOJIEII
Ha ocHOBI Merogy XGBO0OSt cTOCOBHO KINBKICTH JIepeB pillleHb y aHcamOJIl
(Tabm. 5.4). OTpumani pe3ynbTaTH BKa3yIOTh, 10 HAWKpAIUK Pe3yJIbTaT BAAIOCH

OTpUMATH TIPH BUKOPHUCTaHHI aHcambOito 3 20 nepeB y 3ampornoHOBaHOMY METO/I.
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[Tpu GBI Ta MEHIITNA KIJTBKOCTI JIepeB MOXuOKa 3011bInyBanack. [Ipu cTBopeHH1

TecToBoi BUOIpKU 20 % BCIX JaHUX BIIHOCHUJIOCH J0 HEi.

Tabmuig 5.4 — PesyabTaT IpOrHO3yBaHHS BIJICOTKOBOI CTaBKH MO3WKH Ha

OCHOBI 3aIlPOIIOHOBAHOTO METO/TY 3a PI3HO1 KITBKOCTI JIepeB pillieHb y aHcamOIIi

Cepenns Kopenena
MeTton abCooTHA | CepeIHBOKBAPA-

nmoxuoKa TUYHA MOXUOKA
5 nepeB y ancamOJIi 0,0022886 0,00292744
10 nepeB y ancamO:1i 0,0021741 0,00283498
20 nepeB y aHcamOJIi 0,00212651 0,00280321
30 nepeB y ancamoOTi 0,00214366 0,00281935
40 nepeB y aHcamoOi 0,00215425 0,00283353
50 nepeB y ancamOIIi 0,00216492 0,00284691
100 nepe y ancamoOi 0,0021669 0,00285138
200 mepe y ancamOi 0,00219565 0,0028994

3a HaAWKpaloro pe3yiabTaTy 3alpONOHOBAHUN METOJ XAPAKTEPU3YETHCS
CepeIHbOI0 aOCOTIOTHOIO MOXUOKOIO, 10 Ha 29,99 % MeHIia 3a 1epeBo pillieHb Ta
Ha 22,53 % 3a Mmeron K-HaWOMMKYMX ~ CyCiZiB, Ta  KOPEHEBOIO
CepeIHbOKBAAPATUYHOIO MOXMOKOI0, ska Ha 30,63 % MeHIa 3a AepeBO pillleHb Ta

Ha 19,79 % menma 3a Mmetoz K-HalOIMKINX CYCi/IiB.

5.4 BUCHOBKHM 32 PO3IiJIOM 5

Po3nin  mictuth omuc poOOTH 3 MporpamMord 31 CTOPOHU PI3HUX
KOPHUCTYBauiB, PE3yJbTaTH EKCIEPUMEHTAIbHOTO JOCIHIPKEHHS MPOrHO3YBAaHHS
BIJICOTKOBOT CTaBKM TIO3UKM Ha OCHOBI 3alpOINOHOBAHOTO METOaYy Ta
aNbTEPHATUBHUX BapiaHTIB, BKIKOYAIOYU JOCIHIJKEHHS BIUIMBY Pi3HOI KUIBKOCTI

O3HAK, PI3HOI KUIBKOCTI JEpeB pillleHb y aHcaMOJi. 3ampONOHOBAHMA METOJ]
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XapaKTepU3y€eThCs CEPEIHBOIO0 A0COMIOTHOIO MOXHOKO0, 1110 Ha 29,99 % MmeHIa 3a
JepeBo pimieHb Ta Ha 22,53 % 3a MeTon K-HaWOIMKYUX CYCiIiB, Ta KOPEHEBOIO
CepeIHbOKBAAPATUIHOIO MOXHOKOI0, sika Ha 30,63 % MmeHIa 3a JepeBo pillieHb Ta

Ha 19,79 % meHa 3a Mmeto K-HalOIMKINX CYCIJIiB.
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BUCHOBKH

VY pe3ynbTaTi BUKOHAHHS JTUIJIOMHOI KBanmiQikaimiitHoi poOOTH Marictpa
po3po0eHO MporpaMHe 3abe3nedyeHHs] MIATPUMKU HaJaHHS IMO3UK Ha OCHOBI
dinaHCcyBaHHS iX (QI3MYHUMH OCOOaMM IS 3MEHIICHHS BHUMOT 1O BH3HAUYCHHS
napameTpiB ¢iHaHCyBaHHA MO3UK. [l poOOTH HaJx TPOrpaMHUM MPOEKTOM
BUKOpHCTaHO MOBY Python, 0i6morexy XGBoost, dbpeitmBopk Django, makern
Numpy, Pandas, Scikit-learn, cucremy PostgreSQL.

[Iporpama mnpusHaueHa ajisi MATPUMKH HAJaHHS MO3MK MUK (I3UYHUMHU
oco0amu, Koiu (HIHAHCOBI PeCcypcH Jisi MO3UWK HAJAIOThCs HE OaHKIBCHKUMU
yCcTaHOBaMH, a Oe3nocepeaHbo (PI3MUHUMHU 0co0aMu, sIKi 3rOAHI BKJACTU iX Ha
(dbiHaHCYBaHHS MEBHOI JISUTLHOCTI 1HIIUX OC10, OTPUMYIOUH B IJICYMKY BIJICOTKH 3a
HajgaHi (¢i"aHcu. IIporpama Mae BUKOPUCTOBYBATHCSA IO3WYaJIbHUKAMU,
KpEIUTOpaMU Ta MPEJACTABHUKAMHU CEPBICY, K1 BUKOHYIOTh KEpYBaHHSI MTO3UKaMHU,
BU3HAYAIOYM Ti TIIO3UKH, SKI MamOTh OYyTH 3a0JOKOBaHI BiJ JOCTYIy JIO
MMO3MYaAJIbHUKIB, a JUIS BCIX IHIINX ITO3WK BCTAHOBJIIOIOYM BIJICOTKOBI CTaBKH Ta
HAJAI0YH 1X TAKUM YHHOM JI0 yBarv MOTEHIINHUM no3udaibHuka. st B3aemoii ta
COPHSHHS PO3YMIHHIO TIO3WYANBHHUKIB KPEIUTOPAMU TIEPIIAM  HAJTA€THCS
MOKJIMBICTh CTBOPIOBATH BJIACHI MyOJiKailii, TakMuM YWHOM 3HAMOMIITYH
KpPEUTOPIB 3 IHTEPECAMH, MUCIICHHSM, MTO3UII10HYBaHHSAM MMO3UYaTHLHUKIB.

HaykoBa HOBHM3Ha poOOTHM MOJSra€ B METOJI KEPyBAaHHsS MapamMeTpamu
MO3UK, SKUW XapaKTePU3YEThCS BHUKOPUCTAHHSIM JIEPEB PIllIEHb Ha OCHOBI
CTBOpEHHsI aHcamO11B MeTo1oM X(GBoost A1 mporHo3yBaHHs BIICOTKOBOT CTaBKU
MO3UKHU 3a 3HAUYCHHSIMHU BXIJIHMX O3HAK, 10 J03BOJISIE BCTAHOBJIIOBATH BapiaTHBHI
3HAUCHHS MapaMeTPiB IMO3WK TaKHUM YHHOM, 100 CHPHUSATH PE3yIbTaTHBHOCTI
mporiecy 300py KomTiB Bl Gi3uyHUX  0cCi0. 3anponoHOBAaHUM  METOJ
XapaKTEPHU3YETHCS CEPETHBOI0 aOCOTIOTHOIO MOXUOKOT0, 110 Ha 29,99 % menma 3a
7epeBo pimieHb Ta Ha 22,53 % 3a Meton K-HaWOMMKYUX CYCidiB, Ta KOPEHEBOIO
CepeIHbOKBAAPATUYHOIO MOXMOKO10, ska Ha 30,63 % MeHIIa 3a AepeBO pillleHb Ta

Ha 19,79 % meHIa 3a MeTo K-HalOIMKIUX CYCITiB.
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Beryn

Haganns mo3uk 3a3Buuail 3a0e3nevyyeThcsi OaHKIBCHBKUMH YCTaHOBAMH,
iHBecTUIIHHUME (poHamH. 11 ycTaHOBH HAIIIIOIOTh CBOIO JISUIBHICTh Ha HaJaHHS
¢dinaHcoBHX pecypciB 3a meBHy cmaTy. [Ipore Takuii BapiaHT € JOCTaTHBO
TpPaJAMIIITHIM, BIAMOBITHO 1 BIJCOTKOBI CTaBKH 3a Take (piHAHCYBaHHS € JOBOJI
00MEKEHHNMH, a MO3UYAJILbHUK MOYKE HE BIAIIOBIIATH IIEBHIM YaCTHHI BUMOT, TOJI1 HE
MalOYd MOJKJIMBICTP OTPUMATH KOIITU. 3 1HIIOrO OOKYy BifpearyBaTd Ha Taki
CUTYyaIlil MO>KHA, HAMPUKJIAJl, 30UIBIIEHHSIM B1JICOTKOBOI cTaBku. [IpoTe mais 11b0ro
noTpiOHEe 1HIIE JpKepeno ¢iHAHCYBaHHA, ake OaHKM B Takiil JISUIBHOCTI €
oOMekeHUMH. TakuM 1HIIMM JKEepenoM (piHAHCYBaHHS 1 MOXYTh OyTH (Di3U4HI
ocobu. Tojl mapaMeTpu MO3UK, HA OCHOBI SIKMX Ma€ BiIOyBaTuCs (piHAHCYBaHHS, a
TaKOX BIJCIIOBaTH HEMPUAATHI MPOMO3UIIlT Mae cepBic, a (JIHAHCYBAHHS HAJaBaTU
¢b13uyH1 ocobu. [l MIATPUMKK caMme Takoi poOOTH 1 HampaBieHE MPOTPaMHE
3a0e3IeueHHs, ke Mae OyTH po3poOsieHO B Mili pobOoTi. 3 1HIIOro OOKYy s
3MEHILICHHS] HABAHTAKEHH Ha MIPAI[iBHUKIB CEpBICY HEOOX1IHO HaJJaTH MOXJIUBICTh
MPOrPaMHOTO MIPOTHO3YBAHHS BIJICOTKOBOI CTABKH 3a MapamMeTpaMu MO3UKH, TICIs
YOTO MPEJICTaBHUK CEPBICY MOXKe a00 3MIHMTH, a00 MIATBEPAUTH MPOMOHOBAHE
3HAYCHHS, KOHTPOJIIOIOYM OTPUMaHUU pe3ynbTaT. BiAMOBIAHO HagaHHS TaKHX

3ac001B MIATPUMKU HAJAHHS TTO3UK € BAKIIUBUM.

A.1 IlixcraBu st po3pooku

Ha miacrasi nakazy Ne 398 Bix 7 xoBTHs 2024 p., axuii OyB BUAAHUHN y
HarmionansHOMY yHiBepCcHUTETI «3amnopi3bka MOJITEXHIKa», e 1 BEAETbCA po3poOKka
B MeXax JaHOol JUIUIOMHOI KBaidikaliiiHoi poOOTH MaricTtpa, BU3Hau€Ha Tema
pobotu «JlocmipKkeHHs Ta IporpaMHa pealtizallis MEeTO/IB KepyBaHHS apaMeTpaMu

MO3UK», 10 OYyJIO I€TaTi30BaHO TAKOX BUIAHUM 3aBJIaHHSIM Ha pOOOTY.



75

A.2 Ilpu3HayeHHsI pO3pOOKH

[Iporpama mpu3HaueHa mJisg MATPUMKH HAJaHHSA TO3UK MK (DiI3UIHUMHU
oco0amu, KoM (IHAHCOBI PECypcH JUIA IMO3UK HAAAlOThCS HE OaHKIBCHKUMH
yCTaHOBaMH, a Oe3mocepeaHbo (I3MIHUMH O0CO0aMu, sKi 3TOAHI BKJIACTH iX Ha
¢diHaHCYBaHHS MEBHOI IISTIBHOCTI 1HIIKX OC10, OTPUMYIOUH B MiJICYMKY B1JICOTKH 32
HajaHl (Qinancu. Ilporpama Mae BHUKOPHCTOBYBATHUCS MO3WYAIbHUKAMH,
KpEIUTOpaMHU Ta MIPEJACTAaBHUKAMHE CEPBICY, K1 BUKOHYIOTh KEPYBaHHSI MTO3UKaMH,
BU3HAYAOYM Ti TIIO3UKH, SIKI MarOTh OyTH 3a0J0KOBaHI BII JOCTYIY JO
MO3WYAIbHUKIB, @ JUIsl BCIX 1HIIMX IMO3UK BCTAaHOBJIIOIOYM B1JICOTKOBI CTaBKU Ta
HAJAI0YH X TAKUM YHHOM JI0 YBaru MOTCHIIIHHUM Mo3udaibHuKa. |1t B3aemoii Ta
COPUSIHHS  PO3YMIHHIO TO3WYAIBHUKIB KPEIUTOPAMU TEPIIMM  HAJA€ThCA
MOKJIMUBICTh ~CTBOPIOBATH BIJIACHI MyOJiKaiii, TakMM YWHOM 3HAMOMIIIYH

KPEIUTOPIB 3 IHTEpECAMU, MUCJICHHSIM, MMO3UI[IOHYBAHHSIM MO3UYAJIbHUKIB.

A.3 OCHOBHI BUMOI'H /10 IPOIrPamMH

A.3.1 Bumoru 10 QpyHKIiOHAJIbHUX XaPAKTEPUCTUK

Jlist peanizanii KOMIUIEKCHOT poOOTH BE03aCTOCYHKY MIATPUMKH HaJaHHS
MO3UK HEOOX1THO 3a0e3MeUnTy Taki PyHKIIIOHAIbHI MOYKIUBOCTI:

— TOIIYK Cepesl MO3MK;

— Meperyisa]] CTOPIHKU KOPUCTyBaya-Mo3n4aJIbHUKA,;

— mepersi myOmikaiii KopucTyBada-nmo3u4aibHUKA,

— MANUCYBaHHS Ha MyOJiKalii KopucTyBaya-no3n4yaibHHUKA,

— CKacCyBaHHsI MIAMUCKU Ha IMyOIiKallil KOpuCcTyBaya-Mmo3n4ajbHUKA,

— TIeperJIsi/l MiAMUCOK;

— myOmikailis MmaTepiaiy;

— Meperyisi]] CTOPIHKK KOPUCTYBada-KpeauTopa,;

— BHECCHHSI 3arajlbHUX JaHUX PO KOPUCTyBada-Mo3NIaIbHUKA;

— BHECEHHS JJAHUX PO KOPUCTyBavya-KpeaIuTopa,



— PO3MIIIICHHS 3asBKU Ha MO3UKY;

— Bepudikarlisi 3aBKH Ha MO3HKY;,

— CKacCyBaHHS 3asIBKU Ha TMO3HKY;

— pearyBaHHs My OJTiKalii;

— TIEpEeTJIsi] MaTepialliB 3asBKU HA MO3UKY,

— Bepudikailisi JOKYMEHTIB 3a TO3UKOIO;

— pelnaryBaHHs 3asiBKU Ha MO3HUKY;

— JI0/IaBaHHS MO3WYAIbHUKA JUISI CyMICHOT MTO3UKH;

— TIeperJIsi/l 3asBOK Ha MO3UKU KOPUCTYBAya,;

— BHECEHHS BJIACHUX JIAHUX JI0 CMUIBHOI 3asiBKU Ha MO3UKY;
— (IHaHCYBaHHSI MMO3HKHU;

— neperJsig npod1HaHCOBAaHUX KOPUCTYBAueM IMO3HUK;
— neperis piHaHCYyBaHb MO3UKH,

— TIEPEeTJIsi] OTPUMAHUX KOPHUCTYyBadeM IUIATEKIB,

— TIEpEeTJIsil IUIATEXIB 32 MO3UKOIO;

— KOMEHTYBaHHS MTO3UKH,

— TIEPEeTJIsi/] MEPCOHATBHUX MOBITOMIICHD;

— KOMEHTYBaHH Iy OJTIKallii;

— CTBOPEHHSI 3aKJIQJIKU 3a MO3UKOI0 a00 CKacyBaHHS 1i;
— PEKOMEH/TyBaHHsI MIO3UKU a00 CKacyBaHHS 1i;

— Teperyis] peKOMEeH/Ialliii MO3WK KOPUCTyBaya,

— Meperyisi] peKoMeHAallii 3a MO3UKOIo;

— TIEPEeTJIsi/l MO3KK y 3aKIIaKax;

— TIepEerJIsi/l BJIACHUX KOMEHTapIB,

— aBTOpH3AIlis 1 peecTpartis;

— TIeperJIsi/i BC1X BUKOHAHUX TIATEXKIB,;

— TeperyIsi]] MO3UK 3a CTAaHOM,

— Meperyisij] BCiX BUKOHAHUX (piHAHCYBaHb.
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A.3.2 YMoBH ekcrutyaTauii

Excruyarariist mporpamMHoro 3a0e3neueHHs MiATPUMKH HaJlaHHS MMO3UK Ma€e
3a0e3neuyBaTruCcsl BUKOHAHHSM Psy BUMOT JI0 CEPBEPHOi YaCTUHH

— 3a0e3nedyeHHs BeOcepBepy 3 MIATPUMKOIO IHTEpIpeTaTopa MOBHU
nporpamyBaHHs Python 3;

— HanamtyBanHs Django-3acTocyHKy s BUKOHaHHS Ha cepBepl 3
peainizaii€ro mirpamii st 3a0e3nedeHHss HeoOXiTHOI CTPYKTypu Oa3u JaHuX 3a
JIOTIOMOT'OI0 MIATPUMKH CUCTEMH KepyBaHHs 06a3zamu qaHux PostgreSQL;

— iHcTanboBaHi Python-makersn Numpy, Pandas, Scikit-learn.

A.3.3 Bumornu 10 cki1aay Ta napamMeTpiB TeXHiYHHX 32c00iB

[Iporpamue 3abe3neueHHs MATPUMKA HaJaHHS TTO3UK Ma€ 3a0€31euyBaTUCS
CEPBEPHOIO YAaCTUHOIO 3 BUKOHAHHIM TaKUX MIHIMAJIBHHUX MapaMeTPiB TEXHIYHHUX
3ac001B:

— JIBOSIIEPHUIA MPOLIECODP;

— 4 I'0 onepaTuBHOI mam’sITi,

— 10 T'6 mpocTopy Ha XKOPCTKOMY AUCKY, III0 HEOOXITHO ISl 30€peKEHHS
JaHUX caMmoro BeOcaiity Ta dortorpadiit, daitmis, b/l B 3amexHOCTI BiA SKOCTI,

KUIBKOCTI (poTorpadiii MOKIMBE MoAanbUIe 301IbIICHHS MIHIMAaIbHUX BUMOT.

A.4 Tlopsa0K KOHTPOJIIO TA NPUIIMAHHS

Po6ota Mae BUKOHYBAaTHCS Yy BIJIMTOBITHOCTI 3 3aTBEPKEHUM 3aBJIaHHSIM 1
KOHTPOJIIOETbCST KepIBHUKOM. OTpUMaHi pe3ysbTaTh poOOTH MPENCTaBIAIOTHCSA B
MOSCHIOBAJIBbHIN 3aUCII.

3aBepiiagbHUM €TaroM BUKOHAHHS Ta BIAMOBIAHO KOHTPOJIIO 1 MPUWMaHHS
JUTIIOMHOI KBaJTi(piKaliiHOT poOOTH MaricTpa € ii 3aXUCT, IKHUil BUKOHY€ThCA TIEpe]T

€K3aMEHAI[IITHOI0 KOMICIEO.
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from .models import Region

from .models import Obligee

from .models import Borrower

from .models import BorrowerEmployee
from .models import Employee

from .models import LoanBorrower

from .models import ApproveFiletype
from .models import LoanBorrowerApprove
from .models import Loan

from .models import LoanStatus

from .models import LoanFile

from .models import LoanPhoto

from .models import LoanPayment

from .models import LoanComment

from .models import LoanInvestment

from .models import BorrowerPost

from .models import BorrowerPostPhoto
from .models import BorrowerPostComment
from django.shortcuts import render
from django.core.paginator import Paginator
from django.db.models import Count

def borrower page view (request, borrower user = None):
personal = False
if not borrower user:
personal = True
borrower user =
Borrower.objects.select related("obligeeaccount",
"obligeeaccount useraccount") .prefetch related("followers",
"obligeeaccount loanbookmarks")).filter (obligeeaccount useracc
ount = request.user)
borrower user.followers count =
borrower user.followers.count ()
else:
try:
borrower user =
Borrower.objects.select related("obligeeaccount",
"obligeeaccount useraccount") .prefetch related("followers",
"obligeeaccount loanbookmarks")) .filter (obligeeaccount useracc
ount username = borrower user)
borrower user.followers count =
borrower user.followers.count ()
except Borrower.DoesNotExist:

borrower user = None
return render (request,
"chumaklending/borrower.html", {"error": "TakoTo KOpUCTyBaua-

ro3mMuyasyibHMKA HeMae. [loMuJIKa 3adaHoIr'o 3HaueHHg."})
if personal:
borrower loans =
LoanBorrower.objects.select related("loan",
"borrower") .prefetch related("borrower followers",
"loan recommends") .filter (borrower = borrower user)
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else:
borrower loans =
LoanBorrower.objects.select related("loan",

"borrower") .prefetch related("borrower followers",
"loan recommends").filter (borrower = borrower user,
loan status gt = 1)
borrower loans last = borrower loans.order by ("-
loan addedat") [:10]
for borrower loan in borrower loans last:
borrower loan.photo = LoanPhoto.objects.filter (loan

= borrower loan.loan) .order by ("id") [0]
borrower loan.recommends count =
borrower loan.loan.recommends.count ()
borrower loan.comments count =
LoanComment.objects.filter (loan = borrower loan.loan) .count ()
borrower loans best =
borrower loans.annotate (recommends count=models.Count ('loan reco
mmends')) .order by ("-recommends count") [:10]
for borrower loan in borrower loans best:
borrower loan.photo = LoanPhoto.objects.filter (loan
= borrower loan.loan) .order by ("id") [0]
borrower loan.recommends count =
borrower loan.loan.recommends.count ()
borrower loan.comments count =
LoanComment.objects.filter (loan = borrower loan.loan) .count ()
borrower posts BorrowerPost.objects.filter (borrower =
borrower user)
borrower posts = borrower posts.order by ("-createdat")
for borrower post in borrower posts:
borrower post.photo =
BorrowerPostPhoto.objects.filter (borrowerpost =
borrower post) .order by ("id") [0]
auth borrower user =
Obligee.objects.prefetch related("loanbookmarks") .filter (useracc
ount = request.user)
if auth borrower user:
for borrower loan in borrower loans last:
if borrower loan.loan in
auth borrower user.loanbookmarks:
borrower loan.bookmark = True
else:
borrower loan.bookmark = False
for borrower loan in borrower loans best:
if borrower loan.loan in
auth borrower user.loanbookmarks:
borrower loan.bookmark = True
else:
borrower loan.bookmark False
for borrower loan in borrower loans last:
if auth borrower user in
borrower loan.loan.recommends:
borrower loan.recommend = True
else:
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borrower loan.recommend = False
for borrower loan in borrower loans best:
if auth borrower user in
borrower loan.loan.recommends:

borrower loan.recommend = True
else:
borrower loan.recommend = False
if auth borrower user in borrower.followers:
borrower.follower = True
else:
borrower.follower = False
return render (request, "chumaklending/borrower.html",
{"borrower": borrower, "loans best": borrower loans best,

"loans last": borrower loans last })

def borrower loans view(request, ordering, borrower user =
None) :
personal = False
if not borrower user:
personal = True
borrower user =
Borrower.objects.select related("obligeeaccount",
"obligeeaccount useraccount") .prefetch related("followers",
"obligeeaccount loanbookmarks")) .filter (obligeeaccount useracc
ount = request.user)
borrower user.followers count =
borrower user.followers.count ()
else:
try:
borrower user =
Borrower.objects.select related("obligeeaccount",
"obligeeaccount useraccount") .prefetch related("followers").fil
ter (obligeeaccount useraccount username = borrower user)
borrower user.followers count =
borrower user.followers.count ()
except Borrower.DoesNotExist:
borrower user = None
return render (request,
"chumaklending/borrower_loans.html", {"error": "Taxkoro
KOpUCTyBada-Ilo3MUaNbHMKa HeMae. [loMmiaka 3amaHoro 3HadeHHS."})
if personal:
borrower loans =
LoanBorrower.objects.select related("loan",
"borrower") .prefetch related("borrower followers",
"loan recommends") .filter (borrower = borrower user)
else:
borrower loans =
LoanBorrower.objects.select related("loan",
"borrower") .prefetch related("borrower followers",
"loan recommends").filter (borrower = borrower user,
loan status gt = 1)
if ordering == 0:
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borrower loans
loan addedat")
elif ordering == 1:
borrower loans
borrower loans.order by ("loan addedat")
elif ordering ==
borrower loans =
borrower loans.annotate (recommends count=models.Count ('loan rec
ommends')) .order by ("-recommends count")
elif ordering ==
borrower loans =
borrower loans.annotate (recommends count=models.Count ('loan rec
ommends')) .order by ("recommends count")
elif ordering ==
borrower loans =
borrower loans.order by ("loan caption")
elif ordering ==
borrower loans
loan caption")
elif ordering == 6:
borrower loans =
borrower loans.order by ("loan collectedat")
elif ordering ==

borrower loans.order by ("-

borrower loans.order by ("-

borrower loans = borrower loans.order by ("-
loan collectedat")
elif ordering == 8:

borrower loans
borrower loans.order by ("loan amount")
elif ordering == 9:
borrower loans = borrower loans.order by ("-
loan amount")
elif ordering == 10:
borrower loans =
borrower loans.order by ("loan amountcollected")

elif ordering == 11:
borrower loans = borrower loans.order by ("-
loan amountcollected")
loanpaginator = Paginator (borrower loans, 20)
loanpage = request.GET.get ("page")
borrower loans = loanpaginator.get page (loanpage)

for borrower loan in borrower loans:
borrower loan.photo = LoanPhoto.objects.filter (loan
= borrower loan.loan) .order by ("id") [0]
borrower loan.recommends count =
borrower loan.loan.recommends.count ()
borrower loan.comments count =
LoanComment.objects.filter (loan = borrower loan.loan) .count ()
auth borrower user =
Obligee.objects.prefetch related("loanbookmarks™).filter (useracc
ount = request.user)
if auth borrower user:
for borrower loan in borrower loans:
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if borrower loan.loan in
auth borrower user.loanbookmarks:
borrower loan.bookmark = True
else:
borrower loan.bookmark False
for borrower loan in borrower loans:
if auth borrower user in
borrower loan.loan.recommends:

borrower loan.recommend = True
else:
borrower loan.recommend = False
if auth borrower user in borrower.followers:
borrower.follower = True
else:
borrower.follower = False
return render (request,
"chumaklending/borrower loans.html", {"borrower": borrower,
"loans": borrower loans })
def state loans view(request, loanstate, ordering = 0, term
= 0, purpose = -1, amount min = 0, amount max = 0):
auth borrower user =
Obligee.objects.prefetch related("loanbookmarks") .filter (useracc
ount = request.user)
if request.user.is staff:
state loans = Loan.objects.filter (state =
loanstate)
if term != 0:
state loans = state loans.filter (term = term)
if purpose != 0:
state loans = state loans.filter (purpose =
purpose)
if amount min != O:
state loans = state loans.filter (amount gte =
amount min)
if amount max != O:
state loans = state loans.filter (amount Ilte =
amount max)
if ordering == 0:
state loans = state loans.order by ("-addedat")
elif ordering == 1:
state loans = state loans.order by ("addedat")

elif ordering ==
state loans =
state loans.annotate (recommends count=models.Count ('recommends")
) .order by ("-recommends count")
elif ordering ==
state loans =
state loans.annotate (recommends count=models.Count ('recommends"')
) .order by ("recommends count")
elif ordering ==
state loans = state loans.order by ("caption")
elif ordering ==
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state loans = state loans.order by ("-caption")
elif ordering == 6:
state loans =
state loans.order by ("collectedat")
elif ordering ==
state loans = state loans.order by ("-
collectedat")
loanpaginator = Paginator (state loans, 20)
loanpage = request.GET.get ("page")
state loans = loanpaginator.get page (loanpage)
for borrower loan in state loans:
borrower loan.photo =
LoanPhoto.objects.filter (loan =
borrower loan.loan).order by ("id") [0]
borrower loan.recommends count =
borrower loan.loan.recommends.count ()
borrower loan.comments count =
LoanComment.objects.filter (loan = borrower loan.loan) .count ()
return render (request,
"chumaklending/state_loans.html", {"loans": borrower loans })
return render (request,
"chumaklending/state loans.html", {"error": "JoCTynHO TiNbKM IOJs
BUKOPUCTAHHSA cepBicom" })

from django.db.models import ExpressionWrapper, F

def find loans view(request):
if request.user.is staff:

found loans = Loan.objects.all()
else:

found loans = Loan.objects.filter(state gt = 1)
loan caption = request.GET.get ("loancaption")

only caption = request.GET.get ("onlycaption")
if loan caption and not only caption:
found loans =

found loans.filter (Q(caption_ icontains = loan caption) |
Q(fulltitile icontains = loan caption) |
Q(shortdescription icontains = loan caption) |
Q(fullpresentation icontains = loan caption))

elif loan caption:
found loans =
found loans.filter (fulltitile icontains = loan caption)
loan purpose = request.GET.get ("purpose")
if loan purpose:
loan purpose = int (loan purpose)
found loans = found loans.filter (purpose =
loan purpose)
loan purposes = request.GET.get ("purposes")
if loan purposes:
loan purposes = loan purposes.split(",")
loan purposes list = []
for purpose in loan purposes:
loan purposes list.append(int (purpose))
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found loans
loan purposes list)

found loans.filter (purpose in

loan min amount = request.GET.get ("minamount")
if loan min amount:
loan min amount = int(loan min amount)
found loans = found loans.filter (amount gte =
loan min amount)
loan max amount = request.GET.get ("maxamount")
if loan max amount:
loan max amount = int(loan max amount)
found loans = found loans.filter (amount lte =
loan max amount)
loan min init amount = request.GET.get ("mininamount")
if loan min init amount:
loan min init amount = int(loan min init amount)
found loans = found loans.filter (initialamount gte
= loan min init amount)
loan max init amount = request.GET.get ("maxinamount")
if loan max init amount:
loan max init amount = int (loan max init amount)
found loans = found loans.filter (initialamount 1lte
= loan max init amount)
loan min coll amount = request.GET.get ("mincamount")
if loan min coll amount:
loan min coll amount = int(loan min coll amount)
found loans =
found loans.filter (amountcollected gte = loan min coll amount)
loan max coll amount = request.GET.get ("maxcamount")
if loan max coll amount:
loan max coll amount = int (loan max coll amount)
found loans =
found loans.filter (amountcollected 1lte = loan max coll amount)
joint = request.GET.get ("joint")
joint = int(joint)
if joint == 0:
found loans = found loans.filter (applicationtype =
True)
elif joint == 1:
found loans = found loans.filter (applicationtype =
False)
disbursement = request.GET.get ("dis")
disbursement = int (disbursement)
if disbursement == 0:
found loans = found loans.filter (disbursement =
True)
elif disbursement == 1:
found loans = found loans.filter (disbursement =
False)
loan status = request.GET.get ("status")
if loan status:
loan status = int(loan status)

found loans found loans.filter(status =

loan status)
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loan statuses = request.GET.get ("statuses")
if loan statuses:
loan statuses = loan statuses.split(",")
loan statuses list = []

for status in loan statuses:
loan statuses list.append(int (status))
found loans = found loans.filter (status in =
loan statuses list)
loan term = request.GET.get ("term")
if loan term:
loan term = int (loan term)
found loans = found loans.filter (term = loan term)
loan terms = request.GET.get ("terms")
if loan terms:
loan terms = loan terms.split(",")
loan terms list = []
for term in loan terms:
loan terms list.append(int (term))

found loans = found loans.filter(term in =
loan terms list)
loan min intrate = request.GET.get ("mininrate")
if loan min intrate:
loan min intrate = float(loan min intrate)
found loans = found loans.filter (interestrate gte
= loan min intrate)
loan max intrate = request.GET.get ("maxinrate")
if loan max intrate:
loan max intrate = float (loan max intrate)
found loans = found loans.filter (interestrate 1lte
= loan max intrate)
collected part min = request.GET.get ("minrate'")
if collected part min:
found loans = found loans.annotate

(coll=ExpressionWrapper (F('amountcollected') * 100.0 /
F('amount'), output field=FloatField()))
collected part min = float(collected part min)
found loans = found loans.filter(coll gte =
collected part min)
collected part max = request.GET.get ("maxrate")
if collected part max:
if not collected part min:
found loans = found loans.annotate
(coll=ExpressionWrapper (F('amountcollected') * 100.0 /
F('amount'), output field=FloatField()))

collected part max = float (collected part max)
found loans = found loans.filter (coll 1lte =
collected part max)
loan min grade = request.GET.get ("mingrade")
loan max grade = request.GET.get ("maxgrade")
if not loan max grade:
loan max grade = "G5"

if not loan min grade:
loan min grade = "AL"



possible grades = ['A', 'B', 'C', 'D', 'E', 'F', 'G']
min grade letter 1 loan min grade[0]
min grade letter 1 =

possible grades.index (min grade letter 1)

min grade letter 2 = loan min grade[1l]
min grade letter 2 = int(min grade letter 2)
max grade letter 1 = loan max grade[O0]

max grade letter 1 =
possible grades.index (max grade letter 1)

max grade letter 2 = loan max grade[l]
max grade letter 2 = int(max grade letter 2)
letters = list(range (min grade letter 1,

max grade letter 1 + 1))
available grades = []
for letter in letters:
if letter == min grade letter 1:
possible digit min = min grade letter 2
else:
possible digit min = 1
if letter == max grade letter 2:
possible digit max = max grade letter 2
else:
possible digit max = 1
digits = list(range (possible digit min,
possible digit max+1))
for digit in digits:
code = possible grades[letter]+str(digit)
available grades.append (code)
found loans = found loans.filter (grade in =
available grades)
loan employees = request.GET.get ("employees")
if loan employees:
loan employees = loan employees.split(",")
loan employees list = []
for employee in loan employees:
loan employees list.append(int (employee))
employee loans = []
borrower employees =
BorrowerEmployee.objects.filter (employee id 1in =
loan employees list) .values list ("borrower id")
for loan in found loans:
borrowers = LoanBorrower.objects.filter (loan =
loan, borrower 1id 1in = borrower employees)
if borrowers:
employee loans.append(loan.id)
found loans = found loans.filter(id in =
employee loans)
loan ordering = request.GET.get ("ordering")
if loan ordering:
loan ordering = int (loan ordering)
else:
loan ordering
if ordering ==

0
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found loans = found loans.order by ("-addedat")
elif ordering ==
found loans = found loans.order by ("addedat")

elif ordering ==
found loans =
found loans.annotate (recommends count=models.Count ('recommends")
) .order by ("-recommends count")
elif ordering ==
found loans =
found loans.annotate (recommends count=models.Count ('recommends")
) .order by ("recommends count")
elif ordering ==

found loans = found loans.order by ("caption")
elif ordering ==
found loans = found loans.order by ("-caption")
elif ordering == 6:
found loans = found loans.order by ("collectedat")
elif ordering ==
found loans = found loans loans.order by ("-
collectedat")
elif ordering ==
found loans = found loans loans.order by ("amount")
elif ordering == 9:
found loans = found loans loans.order by ("-
amount")
elif ordering == 10:

found loans =
found loans.order by ("amountcollected")
elif ordering == 11:
found loans = found loans.order by ("-
amountcollected")
loanpaginator = Paginator (found loans, 20)
loanpage = request.GET.get ("page")
found loans = loanpaginator.get page (loanpage)
for borrower loan in found loans:
borrower loan.photo = LoanPhoto.objects.filter (loan
= borrower loan.loan) .order by ("id") [0]
borrower loan.recommends count =
borrower loan.loan.recommends.count ()
borrower loan.comments count =
LoanComment.objects.filter (loan = borrower loan.loan) .count ()
auth borrower user =
Obligee.objects.prefetch related("loanbookmarks") .filter (useracc
ount = request.user)
if auth borrower user:
for borrower loan in found loans:
if borrower loan.loan in
auth borrower user.loanbookmarks:
borrower loan.bookmark = True
else:
borrower loan.bookmark = False
for borrower loan in found loans:
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if auth borrower user in
borrower loan.loan.recommends:
borrower loan.recommend = True
else:
borrower loan.recommend = False
employee possibles = Employee.objects.all()
return render (request, "chumaklending/find loans.html",
{"loans": found loans, "employees": employee possibles })

def loan view(request, loanid):
personal = False
try:
borrower user =
Borrower.objects.select related("obligeeaccount",
"obligeeaccount useraccount") .prefetch related("followers",

"obligeeaccount loanbookmarks")).filter (obligeeaccount useracc
ount = request.user)
except Borrower.DoesNotExist:
borrower user = None
try:

loan = Loan.objects.select related("borrower",
"borrower obligeeaccount",
"borrower obligeeaccount useraccount").prefetch related("borro
wer followers", "recommends").filter (id = loanid)
except Loan.DoesNotExist:
loan = None
return render (request, "chumaklending/loan.html",

{"error": "Taxkol BagBKM Ha NO3UKY He icHye." })
if loan.borrower == borrower user or
request.user.is staff:
personal = True

if not personal and loan.status <= 1:
return render (request, "chumaklending/loan.html",

{"error": "BuM He MaeTe JOCTYIYy IO lLiiel =2RasgBKM Ha IIO3UMKY Ha IaHy
MUTE." })
loan.photos = LoanPhoto.objects.filter (loan =
loan) .order by ("id")
loan.recommends count = loan.recommends.count ()
loan.statuses =
LoanStatus.objects.select related("setby").filter (loan =

loan) .order by ("setat")
loan parts =
LoanBorrower.objects.select related("borrower",
"borrower obligeeaccount",
"borrower obligeeaccount useraccount") .prefetch related("borro
wer followers").filter (loan = loan)
for loan part in loan parts:
loan part.borrower.employees =
BorrowerEmployee.objects.select related("employee").filter (borro
wer = loan part.borrower) .order by ("fromdate")
if borrower user and borrower user in
loan part.borrower.followers:
loan part.borrower.follower = True
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else:
loan part.borrower.follower = False
if personal:
loan part.files =
LoanBorrowerApprove.objects.select related("verifiedby",

"approvefiletype") .filter (loanborrower =
loan part) .order by ("loadat")
else:

loan part.files =
LoanBorrowerApprove.objects.select related("verifiedby",
"approvefiletype") .filter (loanborrower = loan part, personal =
False) .order by ("loadat")
if not personal:
comments = LoanComment.objects.filter (loan = loan,
personal = False) .order by ("-createdat")
else:
comments onlypersonal =
request.GET.get ("onlypersonal")

if comments onlypersonal == 0:
comments = LoanComment.objects.filter (loan =
loan, personal = True) .order by ("-createdat")
elif comments onlypersonal == 1:
comments = LoanComment.objects.filter (loan =
loan, personal = False) .order by("-createdat")
elif comments onlypersonal ==
comments = LoanComment.objects.filter (loan =
loan) .order by ("-createdat")
loan.comments = comments[:10]
if not personal:
loan.files = LoanFile.objects.filter(loan = loan,
personal = False) .order by ("loadat")
else:
loan.files = LoanFile.objects.filter (loan =
loan) .order by ("loadat")
loan.comments count = loan.comments.count ()

if borrower user:
if loan in Dborrower user.loanbookmarks:
loan.bookmark = True
else:
loan.bookmark = False
if borrower user in loan.recommends:
loan.recommend = True
else:
loan.recommend = False
investments = LoanInvestment.objects.filter (loan =
loan)
investments = investments.order by ("-payedat")
loan.investments = investments[:10]
payments =
LoanPayment.objects.filter (loaninvestment loan = loan)
payments = payments.order by ("-fixeddata")
loan.payments count = payments.count ()
loan.payments = payments[:10]
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return render (request, "chumaklending/loan.html",
{"loan": loan })

def loan investments view (request, loanid, ordering = 0):
personal = False
try:

borrower user =
Borrower.objects.select related("obligeeaccount",
"obligeeaccount useraccount") .prefetch related("followers",

"obligeeaccount loanbookmarks")).filter (obligeeaccount useracc
ount = request.user)
except Borrower.DoesNotExist:
borrower user = None
try:

loan = Loan.objects.select related("borrower",
"borrower obligeeaccount",
"borrower obligeeaccount useraccount").prefetch related("borro
wer followers", "recommends").filter (id = loanid)
except Loan.DoesNotExist:
loan = None

return render (request, "chumaklending/loan.html",
{"error": "Takol BagBKM Ha I[NOBUKY He icHye." })
if loan.borrower == borrower user oOr
request.user.is staff:
personal = True

if not personal and loan.status <= 1:
return render (request, "chumaklending/loan.html",
{"error": "Bu He MaeTe IJOCTYIYy IO i€l =2RasgBKM Ha IIO3UMKY Ha IaHy
MUTE." })
loan.photo = LoanPhoto.objects.filter (loan =
loan) .order by ("id") [0]

loan.recommends count = loan.recommends.count ()
if not personal:
comments = LoanComment.objects.filter (loan = loan,
personal = False) .order by ("createdat")
else:
comments = LoanComment.objects.filter (loan =
loan) .order by ("createdat")
loan.comments count = loan.comments.count ()

if borrower user:
if loan in borrower user.loanbookmarks:
loan.bookmark = True
else:
loan.bookmark = False
if borrower user in loan.recommends:

loan.recommend = True
else:
loan.recommend = False
investments = LoanInvestment.objects.filter (loan =
loan)
if ordering == 0:
investments = investments.order by ("payedat")

elif ordering == 1:
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investments = investments.order by ("-payedat")
elif ordering ==

investments = investments.order by ("amount")
elif ordering ==

investments = investments.order by ("-amount")
loan.investments count = investments.count ()
loanpaginator = Paginator (investments, 20)
loanpage = request.GET.get ("invpage")
loan.investments = loanpaginator.get page (loanpage)

return render (request, "chumaklending/loan invs.html",
{"loan": loan 1})

def loan payments view(request, loanid, ordering = 0):
personal = False
try:

borrower user =
Borrower.objects.select related("obligeeaccount",
"obligeeaccount useraccount") .prefetch related("followers",

"obligeeaccount loanbookmarks").filter (obligeeaccount useracco
unt = request.user)
except Borrower.DoesNotExist:
borrower user = None
try:

loan = Loan.objects.select related("borrower",
"borrower obligeeaccount",

"borrower obligeeaccount useraccount").prefetch related("borro

wer followers", "recommends").filter (id = loanid)
except Loan.DoesNotExist:
loan = None
return render (request, "chumaklending/loan.html",
{"error": "Taxkol BagBKM Ha NO3UKY He icHye." })
if loan.borrower == borrower user oOr
request.user.is staff:
personal = True

if not personal and loan.status <= 1:
return render (request, "chumaklending/loan.html",
{"error": "BuM He MaeTe IJOCTYIYy IO i€l =2RasgBKM Ha IIO3UMKY Ha IaHy
MUTE." })
loan.photo = LoanPhoto.objects.filter (loan =
loan) .order by ("id") [0]

loan.recommends count = loan.recommends.count ()
if not personal:
comments = LoanComment.objects.filter (loan = loan,
personal = False) .order by ("createdat")
else:
comments = LoanComment.objects.filter (loan =
loan) .order by ("createdat")
loan.comments count = loan.comments.count ()

if borrower user:
if loan in Dborrower user.loanbookmarks:
loan.bookmark = True
else:
loan.bookmark = False
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if borrower user in loan.recommends:

loan.recommend = True
else:
loan.recommend = False
payments =
LoanPayment.objects.filter (loaninvestment loan = loan)
if ordering == 0:
payments = payments.order by ("fixeddata")
elif ordering == 1:
payments = payments.order by ("-fixeddata")

elif ordering ==

payments = payments.order by ("amount")
elif ordering ==

payments = payments.order by ("-amount")
elif ordering ==

payments = payments.order by ("planneddata")
elif ordering ==

payments = payments.order by ("-planneddata")
loan.payments count = payments.count ()

loanpaginator = Paginator (payments, 20)
loanpage = request.GET.get ("paypage")
loan.payments = loanpaginator.get page (loanpage)

return render (request, "chumaklending/loan pays.html",
{"loan": loan })

def borrower post view(request, postid):
borrower user =
Borrower.objects.select related("obligeeaccount",
"obligeeaccount useraccount").filter (obligeeaccount useraccoun
t = request.user)
try:
borrower post =
BorrowerPost.objects.select related("borrower",
"borrower followers").filter (id = postid)
borrower post.borrower.followers count =
borrower post.borrower.followers.count ()
except BorrowerPost.DoesNotExist:
borrower post = None
return render (request,
"chumaklending/borrowerpost.html", {"error": "Takoi nyOiaikauii
HeMae. [loMmMJIKa 2amaHOoTo BHadveHHdg."})
borrower post.photos =
BorrowerPostPhoto.objects.filter (borrowerpost = borrower post)

comments =
BorrowerPostComment.objects.filter (borrowerpost = borrower post)
comments = comments.order by ("createdat")
borrower post.comments count = comments.count ()
loanpaginator = Paginator (comments, 20)
loanpage = request.GET.get ("page")
comments = loanpaginator.get page (loanpage)
borrower post.comments = comments

if borrower user and borrower user in
borrower post.borrower.followers:
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borrower post.borrower.follower True
else:
borrower post.borrower.follower = False
return render (request, "chumaklending/borrower.html",

{"borrower": borrower user, "post": borrower post })

def followed borrowers view(request, loanorpost = 0):
borrower user =
Borrower.objects.select related("obligeeaccount",

"obligeeaccount useraccount") .prefetch related("followers",
"obligeeaccount loanbookmarks").filter (obligeeaccount useracco
unt = request.user)

borrower user.followers count =
borrower user.followers.count ()
if loanorpost ==
followed loans =
LoanBorrower.objects.select related("loan",

"borrower") .prefetch related("loan recommends").filter (borrower
__in = borrower user.followers, loan status gt = 1)

followed loans = followed loans.order by("-
addedat")

followed posts

elif loanorpost ==

followed posts

BorrowerPost.objects.filter (borrower in =
borrower user.followers)

followed posts

(]

=

followed posts.order by ("-

createdat")
followed loans = []
loanpaginator = Paginator (followed loans, 20)
loanpage = request.GET.get ("page")
followed loans = loanpaginator.get page (loanpage)

for borrower loan in followed loans:
borrower loan.photo = LoanPhoto.objects.filter (loan
= borrower loan.loan) .order by ("id") [0]
borrower loan.recommends count =
borrower loan.loan.recommends.count ()
borrower loan.comments count =
LoanComment.objects.filter (loan = borrower loan.loan) .count ()

loanpaginator = Paginator(followgd_posts, 20)
loanpage = request.GET.get ("page")
followed posts = loanpaginator.get page (loanpage)

for borrower post in followed posts:
borrower post.photo =
BorrowerPostPhoto.objects.filter (borrowerpost =
borrower post) .order by ("id") [0]
if borrower user:
for borrower loan in followed loans:
if borrower loan.loan in
borrower user.loanbookmarks:
borrower loan.bookmark = True
else:
borrower loan.bookmark = False
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for borrower loan in followed loans:
if borrower user in
borrower loan.loan.recommends:
borrower loan.recommend = True
else:
borrower loan.recommend False
return render (request, "chumaklending/foll.html",

{"loans": followed loans, "posts": followed posts })
def obligee payments view(request, obligee user = None,
ordering = 0):

if not obligee user:
obligee user =
Obligee.objects.select related("useraccount") .prefetch related("
loanbookmarks") .filter (useraccount = request.user)
else:
try:
obligee user =
Obligee.objects.select related("useraccount") .prefetch related("

loanbookmarks") .filter (useraccount username = obligee user)
render (request,

"chumaklending/obligee invs.html", {"error": "Takoro KopMUCTyBaua

Hemae." })

except Obligee.DoesNotExist:
obligee user = None

payments =
LoanPayment.objects.select related("loaninvestment",
"loaninvestment loan").filter (loaninvestment obligee =
obligee user)

if ordering == 0:

payments = payments.order by ("fixeddata")
elif ordering ==

payments = payments.order by ("-fixeddata")
elif ordering ==

payments = payments.order by ("amount")
elif ordering ==

payments = payments.order by ("-amount")
elif ordering ==

payments = payments.order by ("planneddata")
elif ordering ==

payments = payments.order by ("-planneddata")
obligee user.payments count = payments.count ()
loanpaginator = Paginator (payments, 20)
loanpage = request.GET.get ("paypage")
payments = loanpaginator.get page (loanpage)
render (request, "chumaklending/obligee pays.html",

{"payments": payments, "obligee": obligee user })

def obligee investments view (request, obligee user = None,
ordering = 0):
if not obligee user:
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obligee user =

Obligee.objects.select related("useraccount") .prefetch related("
loanbookmarks") .filter (useraccount = request.user)
else:
try:
obligee user =
Obligee.objects.select related("useraccount") .prefetch related("
loanbookmarks™) .filter (useraccount username = obligee user)
render (request,
"chumaklending/obligee invs.html", {"error": "Takoro kKopucTyBada
Hemae." })
except Obligee.DoesNotExist:
obligee user = None
investments =
LoanInvestment.objects.select related("loaninvestment",
"loaninvestment loan").filter (loaninvestment obligee =
obligee user)
if ordering == 0:
investments = investments.order by ("payedat")
elif ordering == 1:
investments = investments.order by ("-payedat")
elif ordering ==
investments = investments.order by ("amount")
elif ordering ==
investments = investments.order by ("-amount")
obligee user.investments count = investments.count ()
loanpaginator = Paginator (investments, 20)
loanpage = request.GET.get ("invpage")
loan.investments = loanpaginator.get page (loanpage)
return render (request,
"chumaklending/obligee invs.html", {"investments": investments,
"obligee": obligee user })

def obligee page view (request, obligee user = None):
if not obligee user:
obligee user =
Obligee.objects.select related("useraccount") .prefetch related("
loanbookmarks") .filter (useraccount = request.user)
else:
try:
obligee user =
Obligee.objects.select related("useraccount") .prefetch related("

loanbookmarks™") .filter (useraccount username = obligee user)
render (request,

"chumaklending/obligee invs.html", {"error": "Takoro kopucTyBada

Hemae." })

except Obligee.DoesNotExist:
obligee user = None

investments =
LoanInvestment.objects.select related("loaninvestment",
"loaninvestment loan").filter (loaninvestment obligee =

obligee user)
investments = investments.order by ("-payedat™) [:10]
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payments =
LoanPayment.objects.select related("loaninvestment",
"loaninvestment loan").filter (loaninvestment obligee =
obligee user)

payments = payments.order by ("-fixeddata") [:10]

return render (request, "chumaklending/obligee.html",
{"obligee": obligee user, "investments": investments,
"payments": payments })

def bookmarked loans view (request):
obligee user =
Obligee.objects.select related("useraccount") .prefetch related("

obligeeaccount loanbookmarks").filter (obligeeaccount useraccou
nt = request.user)

bookmarked loans =
Loan.objects.prefetch related("recommends").filter (id in =

borrower user.obligeeaccount.loanbookmarks id, loan status gt
:l)
bookmarked loans = bookmarked loans.order by ("-

addedat")
loanpaginator = Paginator (bookmarked loans, 20)
loanpage = request.GET.get ("page")
bookmarked loans = loanpaginator.get page (loanpage)

for borrower loan in bookmarked loans:
borrower loan.photo = LoanPhoto.objects.filter (loan
= borrower loan.loan).order by ("id") [0]
borrower loan.recommends count =
borrower loan.loan.recommends.count ()
borrower loan.comments count =
LoanComment.objects.filter (loan = borrower loan.loan) .count ()
if obligee user:
for borrower loan in bookmarked loans:
if obligee user in borrower loan.recommends:
borrower loan.recommend = True
else:
borrower loan.recommend = False
return render (request, "chumaklending/bookmarks.html",
{"loans": bookmarked loans })

def obligee recommended loans view (request) :
obligee user =
Obligee.objects.select related("useraccount") .prefetch related("

obligeeaccount loanbookmarks") .filter (obligeeaccount useraccou
nt = request.user)
obligee loans =
Loan.objects.prefetch related("recommends") .filter (recommends 1
n = [obligee user], loan status gt = 1)
obligee loans = obligee loans.order by ("-addedat")
loanpaginator = Paginator (bookmarked loans, 20)
loanpage = request.GET.get ("page")
bookmarked loans = loanpaginator.get page (loanpage)

for borrower loan in obligee loans:
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borrower loan.photo = LoanPhoto.objects.filter (loan
= borrower loan.loan) .order by ("id") [0]

borrower loan.recommends count =
borrower loan.loan.recommends.count ()

borrower loan.comments count =
LoanComment.objects.filter (loan = borrower loan.loan) .count ()

return render (request, "chumaklending/loansoblig.html",

{"loans": obligee loans})
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MiHICTEPCTBO OCBITU | HAYKM YKPAIHM
HawioHAABHUIM YHIBEPCUTET «3AMNQPI3bKA MOAITEXHIKE))
KadbeAp A NPOrpamHmx 3acobis

AMMNAOMHQ KBAAICDIKALLIMHA POBOTA MATICTRA HO TEMY.
(AOCAIAKEHHS TA NPOrPAMHA PEAAIZALLIS METOAIB
KEPYBAHHA NAPAMETPAMMU NO3mK. Research and Software
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Pucynok B.1 — ITouaTkoBuii cnaiij

OOB’'eKT I NpeAMET, META POOOTH

» O0’'eKkT pobOoTH — MPOLLEC MIATPUMKM HOAQHHS MO3MK.

> [TpeameT pobOTU — METOAM BU3HAYEHHA MAPAMETPIB
JIHAOHCYBOHHS MO3MK.

» MeTa poboTH — PO3POOBUTU NPOrPAMHE 300e3NeYeHHH
MNIATPUMKM HOAQHHS MO3MK HO OCHOBI CDIHOHCYBAHHS 1X
APIBUYHUMIKM OCODAMM AAS SMEHLLIEHHS BUMOT AO
BM3HQYEHHSI MAPAMETPIB PIHAHCYBAHHS MO3MK.

Pucynok B.2 — O6’exT 1 mpeameT, meta podboTH
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30BAQHHSY POOOTH

» NPOAHAAI3YBATU MNPOrPAMMU MIATOUMKM HOAQHHS NO3MK;
> PO3POOUTU METOA KEPYBAHHS MAPAMETOAMM MNO3MK;

» BUKOHOTM MPOEKTYBAHHS MPOFPAMM MIATPUMKM
HOAQHHS MO3MK;

P> PEAAIZYBATU MPOTrPAMY MATPUMKU HOAOHHS NMO3MK;

» BUKOHATM EKCMNEPUMEHTAABHE AOCAIAKEHHS
MPOrHO3YBAHHS BIACOTKOBOI CTABKM 30 MO3UKAMM.

Pucynox B.3 — 3aBnanus po6oTtu

[TOPIBHAHHA BEO3ACTOCYHKY MIATPMMKM
HOAQHHS MO3MK 3 MPOTOTUMOM

4

BAacHi koLt BAacHi koLt
KOPUCTYBAYIB KOPUCTYBAYIB

[HAMBIAYQABHI, [HAMBIAYQABHI,

CYMICHI CYMICHI

Pucynox B.4 — [lopiBHAHHS B€03aCTOCYHKY MIATPUMKU HAJaHHS MO3MUK 3

MPOTOTUIIOM
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MEeTOA KEPYBAHHA NAPAMETOAMM
MO3MK

NIATOTOBKA BUBIPKU AQHUX AAS MPOTrHO3YBAHHS BIACOTKOBOI CTABKM 3 MO3MKOIO, BUKOHYIO4M
nepeTBOPEHHS HA3BM MOCAA B KATEropii 3 BUKOPUCTAHHAM 25 HAMMONYASPHILLIMX TA BUKOHIOYK
HOPMYBAHH$ BIACOTKOBOI CTABKM;

CTBOPEHO MOAEAb MPOrHO3YBAHHS BIACOTKOBOI CTABKM 3 MO3MKOIO HQ OCHOBI BUKOPUCTAHHS
AHCAMOAIB AEPEB PILLIEHD, 3ACTOCOBYIOYN AAS LLLOTO MeToa XGBoost;

HABYAHHS CTBOPEHOI MOAEAI HO OCHOBI ONPALILOBAHOI NONEPEAHBO HABYAABHOI BUBIPKM AQHUX;

OOPMYBAHHS EK3EMMNAIPA AQHUX, AAS YOTO MAE BYTH BU3HAYEHO 3HAYEHHS KOXHOI BXIAHOT
O3HAKM, 9KA € BIAOMOIO 3a MO3NYAABHMKOM, 3 NEPETBOPEHHIM 3AMMAHOT MOCAAU
NO3NYAABHMKOM HA POBOTI Y BIAMOBIAHY KATErOpIilo HA OCHOBI 25 HAMBGIAbLLI MOMYASPHUX A AAS
O3HAK, AAS SKMX MOXXAMBE BAPIOBAHHS, MAE BYTU BCTAHOBAEHO AOMYCTUMMM IHTEPBAA 3HAYEHD TA
KPOK 3MIHM 3HAQYEHb;

HQ OCHOBI MOAEAI MPOrHO3YBAHHS BIACOTKOBOI CTABKM NP OrHO3YBAHHS BIACOTKOBOI CTABKM AAS

30 AQHUX GPIKCOBAHMX 3HAYEHb O3HAK MO3WKU TA BCIX BAPIAHTIB 3MIHHMX BXIAHUX O3HAK B TUX
iHTepBaAQaXx, 9Ki 6YAU BCTAHOBAEHI: TOAI HO BUXOAI MAE BYTU OTPMMAHO 3HAYEHHS BIACOTKOBO!
CTABKM AAS KOXXHOTO TAKOro BAPIAHTY, A 3i BCIX OTPUMAHMX 3HAYEHb MAE BYTHU OBPAHO TOW, KU €
HAMGIAbLL MPUMAHSTHUM.

Pucynok B.5 — Meron kepyBaHHs ntapaMeTpaMy MO3UK

BLOIp 3acobiB po3pobKM NPOrpamm
MNIATPUMMKU HOAQHHS MO3UK

Python Ruby

Django Ruby on Rails

MeHLua 3a paxyHOK BUCOKOT Buua 3a paxyHOK BEAMKOT KIAbKOCTI

YUTABEABHOCTI KOAY KOHLLEMLLi v
MeHLwnn By

) . 3acobu HadBHI, AAE HEPIAKO
binbLLIE 30COBIB, KPALLLA . _
NPEACTABAEHI iHTEPChEencamm A0

MIATOUMKQ, OPUIIHAAbHI BEPCIl

Python-pilleHs, riplia niaATpumka

Pucynox B.6 — Bu6ip 3aco0iB po3poOKH nporpaMu miATPUMKA HaJaHHS MTO3UK
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AlQroama BAPIAHTIB BUKOPUCTAHHS

NPEOrPAMM MIATPUMKM HOACHHS MO3MK
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Pucynoxk B.7 — Jliarpama BapiaHTIB BUKOPUCTAHHS MIPOTpaMu MIATPUMKHU HaJaHHS

IIO3HUK

Cxema 6a3m AQHUX
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Pucynok B.8 — Cxema B/
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. —  MO3M4aNsHUK CTBOPUS 33RBKY,
ane 8owa NoTPeGye A00NPaLBIHHSA

Alarpama
CTOHIB MO3MKM .

NO3M4ANEHHK

nogas 3aseKy 33R8KY BUDILEHO Hi

nogaHa 3358K) —
He nigTeepaxero
cepaicom

3RBKY NIATBEPIKEHO CEPBICOM

L0 He 0TpUMaB i
DEpO KOWTH B4acro CK3c08aHa

3ibpario Heobxlany cymy

B¢i NOTOUHI BANNATH
npodiaHcoaaHa H3|3HO KPEUTOPaM

Cepaic 3HAB NABUKY

KDEOuTOpH He OTpUManu
YCi sunnaTy 33Kibues KOLITH BY3CHO

0
[ 33KpuTa ] L—){ NPOCTPOYEHa }

<@

Pucynok B.9 — Jliarpama cTaHiB IO3HKH

PEKOMEHAOBOHI KOPUCTYBAYEM-
KPpEAUTOPOM MO3UKM

Pucynoxk B.10 — PekomeH10BaH1I KOpUCTYyBaYEM-KPEAUTOPOM MO3UKHU
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CTBOPEHHA HOBOI MO3UKM
KOPUCTYBAYE M-MTO3UYOAABHMKOM

Onmatoning O — Cvman S SRS .

PO3MILLEHHSA HOBOI 3ASIBKU HA MO3UKY

Pucynok B.11 — CTBOpeHHs HOBO1 MO3UKH KOPUCTYBAYEM-TI03MYAIbBHUKOM

[leperAda No3mk 30 CTOHOM
NPEACTAOBHMKOM CEPBICY HOAQHHS
NO3MK = S

Pucynox B.12 — Ilepersnisaa no3uk 3a CTaHOM NMPEACTABHUKOM CEPBICY HaJaHHS

ITO3HUK
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EKCNepUMMEHTAABHE AOCAIAXKEHHS

0,00306778 0,00406196
0,00274482 0,00349476
0,00218533 0,00288257
0,00305814 0,00404539
0,00274482 0,00349476
0,00218432 0,0028834
0,00303764 0,0040409
0,00212651 0,00280321
0,0021669 0,00285138
0,00304254 0,00404128
0,00274482 0,00349476
0,00218698 0,00289246
0,0030936 0,00407879
0,00272249 0,0034802
0,00221248 0,00289896
0,00314124 0,00419205
0,00274392 0,0034831
0,00234291 0,00305467

Pucynok B.13 — EkcniepuMeHTaIbHE TOCIIIKEHHS

BMCHOBKM

> Y pe3yAbTaTi BUKOHAHHSA AMMAOMHOI KBAAICDIKALLIMHOT pOBOTM MaricTpa
PO3POOAEHO NPOrPAMHE 3a0e3neyYeHHs MNIATOUMKM HOAGHHS MNO3MK HA
OCHOBI QRIHAHCYBAHHS 1X CRI3UYHMAAM OCOOAMM AAS SMEHLLIEHHS BMAOT
AO BM3HOYEHHS NAPAMETPIB PIHAHCYBAHHS MO3KK. AAT POBOTU HOA
MNPOrPAMHUM MPOEKTOM BUKOPUCTAHO MOBY Python, BibAioteky
XGBoost, dopernmsopk Django, naketr Numpy, Pandas, Scikit-learn,
cuctemy PostgreSQL.

HaykoBa HOBM3HA POBOTU NOAITAE B METOAI KEPYBOHHS
NAPAMETPAMM MO3MUK, FKUM XAPAKTEPMIYETLCS BUKOPUCTAHHIM ASPEB
PiLLieHb HO OCHOBI CTBOPEHHS AHCAMBAIB METOAOM XGBOOST AAS
NPOrHO3YBAHHS BIACOTKOBOI CTABKM MO3MKM 3A 3HAYEHHAMM BXIAHMX
O3HOK, LLLO AO3BOASE BCTOHOBAKOBATM BARIATUBHI 3HAYEHHS MAPOMETPIB
MO3MK TOKUMM YUHOM, LLLOB CrpMATH PE3YALTATMBHOCTI MpoLLecy 360py
KOLLITIB BiA CPIi3n4HMX OCIO.

Pucynok B.14 — BucHoBku



