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OuiHKa pn3uKy 6aHKpyTCTBa 6aHKiB YKpaiHu
Cy4yaCHUM MEeTOAO0M LUTYYHUX HEUWPOHHUX MepeXx

Mapeybka 308 MutpodhaHiBHa
KaHAMAaT TEXHIYHUX Hayk,
OOLEHT Katheapn moaentoBaHHs EKOHOMIKM | BGisHecy
UepkacbKOro HauioHas/lbHOro yHiBepcuTeTy iM. borgaHa XmesibHULbKOro

Gadetska Zoya
Cherkassy Bogdan Khmelnitsky National University

Y cTaTTi po3rnsHYTO CyvacHi MeToam OLiHKM pu3nky 6aHKpyTcTBa 6aHKiB YkpaiHu, a caMme MeTOoA LTYUYHUX He-
MPOHHMX Mepex. FK NpaBu/o, B KNacuYHUX MOAENSIX AIarHOCTUKN GaHKPyTCTBa BUKOPUCTOBYHOTL MOKA3HUKN Npu-
6YTKOBOCTI, (hiHaHCOBOT CTIMKOCTI, NiKBIAHOCTI Ta AiNI0BOI aKTUBHOCTI. K a/flbTepHaT!Ba KacMyHUM MeTodam, Ans
MPOrHo3yBaHHA PU3NKy GaHKPYTCTBa YKPaAiHCbKMX GaHKIB MOXE BMKOPVCTOBYBATUCS CyvacHa HellpoMepexesa Mo-
fenb. Lis mogens 6yne KOpPYCHOK A1 KNIEHTIB 6aHKiB, siki 6avkatoTb BUSBUTY GaHKK, L0 Hanbamkuum yacom (1-1,5
POKY) MOXYTb CTaTW HENAATOCMPOMOXHUMU Ta MiKBigOBaHUMKU. TOMY B CTaTTi 3aMpPOMNOHOBaHUIA CyYacHUi METOf
MOZENOBaHHS OLHKV AMOBIPHOCTI 6aHKpyTCTBa 6aHKIB — METOA, LUTYYHMX HEMPOHHNX Mepex. besnocepenHe TecTy-
BaHHS MOX/IMBOCTI 3aCTOCYBaHHA HEipOHHOT Mepexi A7 BU3Ha4YeHHs 6aHKpyTcTBa 6aHkiB YkpaiHu npoBoauiocs
Ha MHOXWHI 3i 126 TECTOBUX HAOOPIB AaHUX, L0 6y/M BiAibpaHi 3 KBapTasibHUX (DiIHAHCOBUX 3BITIB M'ATK GaHKIB YKpa-
THW, TPU 3 AKUX € NIATOCNPOMOXHMMM, a ABa 3HAXOAATLCA Y cTagil niksigauil. JocnigxkeHHs nokasaso, Wo MeTos,
LUTYYHUX HEMPOHHMX MepeX AOLiNbHilLe BUKOPUCTOBYBATM Nif, Yac OLIHKM pU3NKYy GaHKpYTCTBA 6aHKIBCbKOrO CEKTO-
py 3arasiom. Lie gacTb 3mMory 3a HassBHOCTi HEOOXIAHNX JaHUX BUOKPEMUTY GaHKK, KOTPI € N1ATOCNPOMOXHUMMU, i Taki
6aHKK, WO 3 NeBHMX NMPUYUH € HENIATOCNPOMOXHUMU, TOBTO MaKOTb AOCUTH BUCOKMIA BiCOTOK PU3NKY GaHKpyTCTBA.

Kno4voBi cnoBa: MeTof, LUTYYHUX HEMPOHHUX MEPEX, OLiHKA puU3nKy GaHKpyTCTBa, 6aHK, NPOrHO3yBaHHSA GaH-
KpyTCTBa.

rageukas 3.M. OLEHKA PUCKA BAHKPOTCTBA BAHKOB YKPAVHbl COBPEMEHHbLIM METOAOM
NCKYCCTBEHHbIX HEMPOHHBLIX CETEWN

B cTartbe paccMOTpPeHbI COBPEMEHHbIE METOLbI OLLEHKM prcka 6aHKpOTCTBa 6aHKOB YKpauHbl, & UMEHHO METOZ, UC-
KYCCTBEHHbIX HEMPOHHbIX CeTel. Kak npaBunsio, B K1acCuUYeckmx MOAENsX AUarHoCTUKY 6aHKPOTCTBA UCMO/b3YHOT NoKa-
3aTenu NpUobbINbHOCTU, OMHAHCOBOW YCTOWUMBOCTU, NMUKBUAHOCTY 1 AEN0BOI akTUBHOCTI.B KauecTBe a/lbTepHaTUBbI
KnaccmyeckuM MeTodam 15 MPOrHO31poBaHUS pucka 6aHKpPOTCTBA YKPaWHCKUX 6aHKOB MOXET ObiTb MCMO/Ib30BaHa
COBpPEMEHHAas HelpoceTeBas mMofesb. [laHHas MoLesb NMOMOXET K/IMEeHTaM BbISsBUTb BaHKu, KOTopble B bnmxaiillee
Bpems (1-1,5 roga) MOryT cTaTb HENATEXECMOCOOHLIMM 1 ByAYT MKBUAMPOBaHLI. [03TOMY B CTaTbe NPEASIOKEH CO-
BPEMEHHbIVi METOA, MOAEMPOBaHNS OLEHKN BEPOATHOCTM GaHKPOTCTBa 6aHKOB — METOA, UCKYCCTBEHHbIX HEMPOHHbIX
ceTeil. HenocpeacTBeEHHOE TECTUPOBAHME BO3MOXHOCTY MPUMEHEHUST HEMPOHHON CETU ANt ONpeaeneHns 6aHKpoT-
cTBa 6aHKOB YkpavHbl MPOBOAUIOCH HA MHOXECTBE 13 126 TeCTOBbIX HAG0POB AaHHbIX, KOTOPbIE Oblan 0TOOPaHbI U3
KBapTasIbHbIX (DMHAHCOBbLIX OTHYETOB MATW GAHKOB YKpauHbl, TPM U3 KOTOPbIX SABMSOTCS MAATEXeCnoco6bHbIMK, a ABa
HaxoAsATCs B CTagun NvkBmaaumn. ViccnegoBaHne nokasaso, YTO METOZ MCKYCCTBEHHbIX HEMPOHHbLIX CETel Lieneco-
06pasHo 1Ccnosb30BaTh NpY OLEHKE prcka GaHKPOTCTBa GaHKOBCKOrO CEKTopa B LieNoM. 3TO NMO3BOJIUT MpY HaIMuum
HEOOXOAMMbIX AaHHbIX BbIAENNTb GaHKK, KOTOpbIE SBMSOTCS NIATEXECNOCOOHbIMM, U Takme 6aHku, KOTopble No psaay
MPUYMH SBASKOTCA HENATEXeCNOCO6HLIMU, TO ECTb MMET AOCTATOYHO BbICOKMIA NPOLEHT pucka 6aHKpoTCTBA.

KnioueBble cnoBa: MeTo[ UCKYCCTBEHHbIX HEMPOHHbLIX CETEN, OLleHKa pucka 6aHKpOTCTBa, 6aHK, NPOrHO3Mpo-
BaHvie 6aHKpOTCTBA.

Gadetska Zoya. ASSESSMENT OF RISK OF BANKRUPTCY OF BANKS OF UKRAINE BY A MODERN
METHOD OF ARTIFICIAL NEURAL NETWORKS

The article examines modern methods of bankruptcy risk assessment of Ukrainian banks. Bankruptcy of any
bank has negative consequences for a wide range of subjects and can lead to negative processes in all econo-
my. Diagnostics of bankruptcy is a timely detection of insolvency, unprofitability, financial dependence on external
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sources of financing, low business activity. As a rule, in classical models of diagnostics of bankruptcy use indicators
of profitability, financial stability, liquidity and business activity. For diagnostics of bankruptcy in the world it is used
the models constructed on the basis of financial coefficients today. In article the comparative analysis of such most
known models is carried out. From a set of foreign methods of management of risk of the simplest and widespread
method of the analysis the GAP-management method is. But as practice shows, one method for exact assessment
of probability of bankruptcy is not enough. And uses of models and methods focused on the developed countries
is it is not quite relevant to economy of Ukraine. Today there is an urgent need of development of modern model of
forecasting of bankruptcy of banks in the conditions of uncertainty and doubtful data for realities of the Ukrainian
bank sphere, but which would be simple and convenient in use. As an alternative to statistical methods, for forecast-
ing of risk of bankruptcy of the Ukrainian banks, the modern neural network model can be used. This model will be
useful to clients of banks which want to define insolvent banks in the nearest future (1-1,5 years). Therefore in this
article the modern method of modeling of assessment of probability of bankruptcy of banks — a method of artificial
neural networks is offered. Direct testing of a possibility of application of neural network for definition of bankruptcy of
banks of Ukraine was held on a set from 126 test data sets which were selected from quarterly financial statements
of 5 banks of Ukraine, three of which are solvent, and two are in an elimination stage. The research showed that it
is expedient to use a method of artificial neural networks at assessment of risk of bankruptcy of the banking sector
in general. It will allow to allocate, in the presence of necessary data, banks which are solvent and insolvent, that is,

have rather high percent of risk of bankruptcy.

Key words: method of artificial neural networks, assessment of risk of bankruptcy, bank, bankruptcy forecasting.

MoctaHoBKa npo6nemMu. HuHi  GaHKIBCbKa
cucTema Bifirpae CTpareriyHy posib y PO3BUTKY
HaLiOHa/IbHOT €EKOHOMIKM | € OAHIE0 3 HANBaXK/NBI-
LUMX | HEBIA EMHUX CTPYKTYP PUHKOBOT EKOHOMIKN.

BignosigHo 40 cyvyacHUX CBITOBUX TEHAEHL
(hiHaHCOBOro puHKY GaHKIBCbKWI CEKTOP BUXO-
ANTb Ha SKICHO HOBWIN piBEHb (PYHKLiOHYBaHHS,
LLIO CMOHYKaEe [0 NOro aHaslisy Ta OLiHKMA pU3NKY
GaHKpyTCTBA OKpPEMWUX BaHKIBCbKMX  CTPYK-
Typ. A 0OTXe, GaHKpPYTCTBO OyAb-sikOro 6aHKy
Ma€ HeratmBHI Hacnigky 015 LWMPOKOro Kona
Cy0O’€eKTiB | MOXe NPU3BECTU A0 HEraTUBHUX NPO-
LieciB y BCili eKOHOMIL,.

BrsBneHHs KpM30BUX ABULL, SIKOMOra paHilue,
3 04HOro 60Ky, MOXe [03BO/IMTY HavuioHaibHOMY
6aHKy YKpaiHn Ta KepiBHUUTBY 6aHKy Bunpa-
BUTUW CUTYaLO LLJIAXOM YXBasIEHHA Bi4NOBIOHNX
pilleHb, & 3 iHLWOro — 3HU3UTU PU3NKM A/18 iHLLIKX
CY0’€eKTIB rocrnofaptoBaHHs, YHUKHYTW JTaHLIOro-
BOI peakuii.

3ornsay HaTe, WO KifbKiCTb GaHKiB, SIKi LLIOPIYHO
Nno36aBNATLCA MLUEH3IN, € [A0CUTb 3HAYHOH,
HasiBHI MigxoauM Ta MEeToAN OLUHKX MOBIPHOCTI
6aHKpyTCTBa 6aHKiB He AatTb 3MOrM eEKTUBHO
BUAB/ATU KPU30BI ABULLLA HA paHHIX eTanax. Tomy
aKTyaslbHOKO Tema [OCNiMKEHHA, fka Npuces-
yeHa NUTaHHAM OLHKWM MMOBIPHOCTI puU3unKy 6aH-
KpyTCcTBa GaHKiB HOBMMW Cy4YaCHVMU MeTodamu,
30KpemMa METOAO0M LUTYYHUX HEAPOHHUX MEPEX.

AHani3 ocTaHHiIX gocnimpkeHb i nyonikayii.
Cepefi HayKoBUX POGIT 3apyBiKHUX YUYEHUX, SKi
OOCiopKyBann Le NUTaHHS, cnig BigMiTUTy npawi
Y. biBepa, E. AnstmaHa, P. Tadhdonepa, P. Nica,
K. KoHaHa, M. lNonbaepa, I. CnpidreiTa Ta iH.

JocnigKeHHI0 oKpemMux nutaHb y chepi 6aH-
KpyTCcTBa 6aHKiB NpUCBAYEHI PO6OTU BITHUIHSHNX
pocnigHukie: O.B. BactopeHka, A.M. Mopo3sa,
O.M. Tpugiga, PA. Naenosa., O. TepelleHka Ta

iH. Cepef cyyacHUX HayKoBLiB, pO60TU KOTPUX
MPUCBAYEHI LbOMY TMWUTAHHIO, MOXHa BUAi-
T Takmx aKk O.M. Toctpuk, IM.1. CokypeHko,
B.M. bygHikos, B.C. Manuwko, J1.0. lNMpumocTKa
Ta K.I. T1pocKypsiKoB.

BupineHHsa He BUpilleHMX paHiwe YacTuH
3aranbHOi npo6nemn. OnpayoBaHHA npaub
BULLIE BKa3aHVX HAYyKOBLIIB 03BO/ISIE MAKCUMaUTbHO
3MICTOBHO NiAiATV A0 AOCAIMKEHHS NOCTABNEHOIO
HayKOBOrO 3aBJaHHSA, a TaKOX BUSBUTY MUTaHHSA,
WO 3a/MWATbCA  HeBuUpilleHUMKU.  3okpema,
roCTPO MocTaE NUTaHHSA CTOCOBHO B1OOPY MeTozy,
3a [J0MOMOroH SIKOr0 MOXHa 3 TOUHICTHO OLIHWTK
PV3MK IMOBIPHOCTI 6aHKpyTCTBa 6aHKiB YkpaiHu Ta
BU3HAYMTU LLNSXM MOrO 3anobiraHHs.

dopmMynoBaHHA Uinei cTarTi. MeTow
cTarTi € nobynoBa Mogeni OUiHKU AMOBIPHOCTI
6aHKpyTCTBa OGAHKIBCHbKMX CTPYKTYpP 3a YMOBWU
PUHKOBOI EKOHOMIKWN YKpaiHW METOAOM LUTYUHUX
HENPOHHUX Mepex.

Buknag oCHOBHOro martepiasny. YnpogoBx
OCTaHHIX POKIiB CMocCTepiracTbCA BUCOKUA CTY-
NiHb PU3NKIB LWOAO AiSNbHOCTI 6aHKIBCbKOT CUC-
TEMU, WO NPMBOANTL A0 NOTipLUEHHSA (hiHAHCO-
BOrO CTaHy. baHKpyTCTBO 6aHKy He nuLle 3aBaae
30UTKIB MOro B/lIaCHUKAM i K/liEHTaM, a il 3HUXYE
piBeHb [OBIpM [0 BCi€i 6aHKIBCbKOI CUCTEMM
KpaiHu. [ns nofasiblioro YCrilHOro po3BUTKY
6aHKiB HeOOXi4HOK YMOBOI € CTBOPEHHSA afek-
BaTHOI METOAUKA KOMIMJIEKCHOIO OLiHIOBaHHA
TXHbOTO TenepilwHbOro PiHAaHCOBOrO CTaHy Ta
I0r0 NPOrHo3y Ha mManbyTHE, a AN YHUKHEHHS
OyAb-sIKUX PU3NKIB NOTPIOHO NPOBOAMTM AjarHoc-
TUKy 6aHKpyTCTBa.

[iarHocTnka GaHKpyTCTBa — L CBOEYacHe
BUSIB/TIEHHSI HENNATOCNPOMOXHOCTI, 36UTKOBOCTI,
(piHAHCOBOI 3a/1eXHOCTI Bif, 30BHILLHIX mxepen
dhiHaHCyBaHHA, HN3bKOT Ai/I0BOT aKTUBHOCTI. AK

153



EKOHOMIKA TA CYCNISIbCTBO

Bunyck # 20 / 2019

npaswuio, B KIAaCUYHUX MOAENsX [AiarHOCTUKU
GaHKpyTCTBa BMKOPWUCTOBYKOTb MOKa3HWKM Mpu-
6GYyTKOBOCTI, DiHAHCOBOI CTINKOCTI, NiIKBIAHOCTI Ta
[AinoBoT akTUBHOCTI [1, c. 211].

MoyaToK CcyvacHUX A[OCNILKEHb MPOrHO3Yy-
BaHHA MOX/IMBOTO GaHKpPyTCTBa MOB'A3YHOTH i3
pocnimpkeHHamy Y. biBepa, kUi BUKOPUCTOBY-
BaB (piHaHCOBI KoeilieHTn AN BU3HAYEHHS
MOX/IMBOCTI HACTaHHS HennaTtoCnpoOMOXHOCTI
nignpuemMcTs [2, c. 796]. I3 nAMHOM 4yacy meTo-
[AVIKN W00 NPOrHo3yBaHHA 6aHKpyTCTBa Nignpu-
EMCTB Y[0CKOHa/IlOBa/IUCb. TakMM 3MiHaM Cro-
HYKa/IM SIK 30BHILLIHI, TaK i BHYTPILIHI YAHHMKKN. He
BUHATKOM TaKOX CTa/In i GaHKIBCbKi CTPYKTYpH,
LLIO NOTPEeObyHTh 3aCTOCYBaHHA HOBUX CyYaCHUX
METOAMK OLiHIOBaHHA pU3nKy 6akpyTcTBa.

[ns piarHOCTMKM GaHKpyTCTBa y CBITi CbO-
rofHi BUKOPUCTOBYETHLCA MOZESTI, Lo NOByA0BaHi
Ha OCHOBI (piHaHCOBMX KoeilieHTiB, HalibinbL
BIJOMUMM 3 AKUX € Taki: ABO- Ta M'ATUAKTOPHI
mogeni E. AnsTMaHa, AUCKPUMIHAHTHA MoAenb
P. Nica, Tect P. Tadpcpnepa, koedilieHT Y. biBepa,
MOKa3HWK  AiarHOCTMKM  MIaTOCMPOMOXHOCTI
XK. KoHaHa 11 M. Tonbaepa, mogens . CnpiH-
revita, AMckpuMiHaHTHa mogenb O. TepelleHka,
mogaenbs P. CaiidpoynniHa — I Kagukosa Toulo.

MpoBegemMo aHasliza Ta MNOPIBHAHHA Moge-
nei NporHo3yBaHHs GaHKpyTCTBa MiANPUEMCTB,
AKi HaluyacTile BUKOPUCTOBYHOTb ANS OLIHKM
pu3nKy 6aHKpyTCTBa OaHKIBCbKUX CTPYKTYp Y
cBiTi (Tabn. 1).

MopiBHANbHWIA  aHania Mopgeneli NporHo-
3yBaHHA 6GaHKpOTCTBa NiANPUEMCTB MOKa3aB
(Tabn. 1), wo nobynosa 6aratodhakToOpHUX MoJe-
neli gnsa ykpaiHCbKOi eKOHOMIKM Aoci 3anuiia-
€TbCS NPOGIEMHOI0 Yepes HeCTabi/IbHICTb | HeAo-
CKOHasNiCTb HOpPMaTVBHO-3aKOHOA4AaB4O0! 6a3n Ta
BiICYTHICTb ypaxyBaHHs1 6araTtboX (pakTopis, L0
BMN/IMBAOTb Ha (DiIHAHCOBY CTIMKICTb GaHKIB.

I3-nomMi>X 6e3nivi 3apybixHMX MEeToiB ynpas-
NiHHA PU3MKOM HalbiNbLL NPOCTUM i MOLUMPEHUM
MeToAoM aHanisy € meton GAP-MeHeLKMEHTY,
O FPYHTYETLCA HA BWOKPEMJIEHHI YYT/IMBUX |
HeuwyT/IMBMX 40 3MiH BiJCOTKOB/X CTaBOK aKTMBIB
i 3060B'A3aHb 6aHKy (6anaHcoBux i no3abanaH-
coBux) [4, c. 99]. Ha oCHOBI LibOro MmeToy nokas-
HWK MMOBIPHOCTI PU3NKYy OGaHKpyTCTBa OGaHKiB-
CbKOT CUCTEMM YKpaiHW € AOCUTb AOCTOBIPHUM.
Ak npasuno, metoq GAP-MeHeaXMEHTY BUKO-
PUCTOBYHOTb /151 OLiHKM BiICOTKOBOIO PU3MKY Ha
KOPOTKOCTPOKOBUX IHTepBasiax. IpoTe KoXeH i3
METOZAIB ynpaB/iHHA PU3NKOM Ma€e CBOI Hef0MiKn
N obmexeHHs, i meTog GAP-MeHeKMEHTY He
CTaB BUHATKOM.

YNpoaoBx AeKiIbKoX POKiB yKpaiHCbKi Ta pociii-
CbKi HayKOBLji NPOBOANAN HU3KY OCiIKEHb, abu
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BiALIyKaTK Halbinbll BAany MoAenb, WO AacTb
3MOry TOYHO OLiHIOBaTy pu3nK 6GaHKpyTCTBa
BITUM3HSAHMX GaHKIB. YpaxoBytoUM BCi 0OMEXEHHS
BMKOPUCTaHHST 3apybibkHUX mMoaenei B YKpaiHi,
BYEHI il BUCHOBKY, LLO OAHIE 3 HabinbL
afanToBaHux mMogesneil NPorHo3yBaHHA MOBIp-
HOCTi 6aHKpyTCTBa 6aHKIBCbKMX YCTAHOB B YKpaiHi
€ MoZeNb NPOorHo3yBaHHA (PiHAHCOBOI CTIKOCTI.
BaHKiBCbKi YCTaHOBU MOXYTb AOCUTb YCMILIHO 1T
BMKOPMCTOBYBATW AN151 BUSIBNIEHHS HA PaHHiii cTa-
[Ai1 03HaK 3apo/pKyBaHOro iHAHCOBOIO Kpaxy.

Ane, sK NoKasye npaxkTuka, ogHoro Metoay Asis
TOYHOI OLHK/ MMOBIPHOCTI GaHKpyTCTBa 3amaJlo.
Ta | BUKOpUCTaHHA Modeneli Ta MeTogjs, Lo 30pi-
EHTOBaHI Ha PO3BNHEHI KpaiHK, € HEe A0CUTb A0pey-
HAM AN1s1 eKOHOMIKM YKpaiHW. Taki BUCHOBKM 3pO-
6/1eHi Ha OCHOBI onpautoBaHb LOCAIMKEHb TaKUX
HaykosuiB, sk O.M. loctpuk, K.l Tlpockypsikos
[5, c. 245], 4. MapueHko [6, c. 23], IN.l. CokypeHko,
B.M. bygHikos, B.C. Manuwko, I.I. MeNbHuK.

HuHi € roctpa HeoOXigHICTb pPO3PO6/EHHS
cy4acHol Mogesni NporHosyBaHHSA OGaHKpyTCTBa
6aHKiB B yMOBax HeBM3HAYeHOCTi Ta HeJoCTO-
BIPHMX AaHUX ANs peasniii ykpaiHCbKOol GaHKiB-
CbKOT cchepu, sika 6yna 61 NPoCcTo Ta 3pYy4HHOK
Y BUKOPUCTaHHI.

AK anbrepHatTMBa BXe PO3INSHYTUM BULLe
MeTogam /19 MPOrHO3yBaHHS PU3MKY GaHKpyT-
CTBa YKpaiHCbKMX 6GaHKiB MOXe BMKOPUCTOBY-
BaTMUCA Cy4yacHa HelipomepexeBa Mopesnb. Lis
MoAesnib Oyae KOPUCHOK [O/1A K/IEHTIB 6aHKiB,
AKi GaXalTb BUSBUTU GaHKW, LIO HaAKGAMKUYMM
yacom (1-1,5 poky) MOXYyTb cTatu Hennaro-
CNPOMOXHUMKN Ta/abo nikBigoBaHMMKU. Tomy B
i cTaTTi 3anpomnoHOBaHWiA Cy4vacHuii MeTof
MOAENOBaHHS OLIHKM MMOBIPHOCTI GaHKpyTCTBa
GaHKiB — METO[, LUTYYHUX HENPOHHUX MEPEX.

HelpoKoOMM'IOTEPHI | HEMPOMEPEXEBI TEXHO-
norii — ue ogHa 3 HaibinbL eqpekTUBHNUX CTpa-
TEri WTYYHOro iHTeNeKTy. BOHM ycnaakoByOThb
BiJ, CBOr0O MPOTOTUMY — MO3KYy — MOr0 KOPWCHI
B/1ACTMBOCTI: 34aTHICTb BUNTYYEHHS 3HaHb i3 CTa-
TUCTUYHUX AaHWX, 30ATHICTb y3ara/lbHeHHS iX Y
BUINS4I 3aKOHOMIPHOCTEW MOZeNboBaHUX Npes-
METHMX obnacTeli, BNacTUBICTb IHTYILIT SK 3aaT-
HICTb POOUTU MpaBW/IbHI NPOrHO3M i NpuiiMaT
NpaBUNbHI piLLEHHS TOAi, KOX 3BMYaliHa norika
BUSBNSAETLCS 6e3cmnoto [6, c. 123].

LUTY4Hi HelpoHHI Mepexi siBNsTb CO60H
HOBY 1 [OCUTb MEepPCneKkTUBHY 06YMCOBasIbHY
TEXHOSIOri0, WO Aae HOoBi nmigxoau Ao Aochi-
[DKEHHS  AMHAMIYHMX 3aBAaHb Yy iHAHCOBIN
coepi. Bapto 3a3HaumTK, WO Heilpomepexesa
MOZe/Nlb MOXe BUKOPUCTOBYBaTUCHA SK asibTep-
HaTMBa CTaTUCTUYHUM MEeTOoAaM, OCKiNIbKN BOHa
nokasye Kpallji pesysistatu.
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Tabnmuga 1
MopiBHANBHA XapaKTepucTuka mogesneii NPorHodyBaHHA GaHKPYTCTBa NignpuemMcrea
Mogeni MepeBaru Heponikn
[JBochaktopHa lMpocToTa po3paxyHKy; MOX- |HeafekBaTHICTb ofepXXyBaHWX MPOrHoO3iB A/
mMogesnb NMBICTb  3aCTOCyBaHHA  Mif|YKpaIHCbKMX MNiANPUEMCTB; HEe PO3rNALAETbCA
AnbTMaHa yac NpoBefEeHHA 30BHILLHBLOIO | BM/IMB NOKA3HUKIB, L0 XapakTepusyoTb ediek-

aHanisy Ha OCHOBi OyxranTtep-
CbKOro 6anaHcy.

TUBHICTb BWKOPWUCTaHHA pecypcis, 4in1oBy Ta
PVHKOBY aKTVBHICTb Ta iH.; HE PO3rAfaETbCA
06MiK rany3eBoi Ta perioHasibHOI cneundiku
(PYHKLIOHYBaHHSA Cy6’€KTIB EKOHOMIKM.

M’'atndakropHa
Mofaesnb
AnbTmaHa

MpocToTa il MOXNMBICTb 3aCTO-
CyBaHHSl 3a HasiBHOCTI 0bme-
XeHoi iHdopmalLii; MopIBHSH-
HICTb MOKa3HUKIB; MOX/UBICTb
noAiny aHanisoBaHux nignpu-
€MCTB Ha MOTEHUiiHNX GaHKpy-
TiB | He GaHKPYTIB; BUCOKA TOY-
HICTb pPO3paxyHKIB.

HeMOX/IMBICTb BMKOPUCTAHHA B YKPATHCbKUX
ymoBax (He BpaxoBY€E YKpaiHCbKi 0COG/MBOCTI
€KOHOMIKM); CKNagHICTb iHTepnpeTauii nigcym-
KOBOTO 3HaYeHHS; 3a/1eXHICTb TOYHOCTI po3pa-
XYHKIB Bif, BMXigHOT iH(hopMaL,ii; 06MeXeHICTb
cdoepy 3aCTOCyBaHHS; 3acHOBaHa Ha 3acTapi-
NINX JaHnX; HEBpPaxXyBaHHS MOKa3HWKIB peHTa-
6€e/IbHOCTI.

Mogenb
Tadthdpnepa

CnpoLleHicTb pO3paxyHKiB
Ta BMCOKA TOYHICTb MPOrHO3y
MMOBIPHOCTI GaHKpPyTCTBA KOM-
naHii, WO nos'A3aHO 3i 3Ha-
YHOO KINIbKICTHO npoaHani3oBa-
HUX KOMMaHiN.

O6MexeHHSA chepun 3acTocyBaHHSA (TiSbKN AN
aKLUiOHepHUX TOBApUCTB, akKuii AKUX akTUBHO
TOPrytoTbCsi HA POHAOBOMY PUHKY); CKIaAHICTb
iHTepnpeTauil NifCyMKOBOro 3HaUeHHS; HEMOX-
JIBICTb BUKOPUCTAHHS B YKPAiHCbKUX YMOBaX;
3a/1€XHICTb TOYHOCTI pO3paxyHKIB Bif BUXiAHOT
iIHpopMaLiT; BUKOPUCTAHHA 3acTapiinx faHnx.

Mogens biBepa

BrvkopucTaHHS nokasHuKa peH-
TabenbHOCTI aKTUBIB i BUHe-
CEHHSA CY[PKEHHSI NpO TepMiHu
HacTaHHA 6aHKpyTCTBa Nignpu-
EMCTBA.

BiacyTHICTb niagcymMKoBOro koeilieHTa, ckiag-
HICTb iHTepnpeTauii MigCYMKOBOrO 3Ha4eHHS;
3a/1eXHICTb TOYHOCTI PO3pPaxyHKIiB Bif BUXiOHOT
iHghopMaLii; HEMOX/IMBICTb BUKOPUCTaHHSA B
YKpPaIHCbKMX YMOBax (He BpaxoBYyE YKpaiHCbKi
0CO6/IMBOCTI EKOHOMIKM).

Mogenb
CnipiHreiita

Mokasye [pocTaTHiii  piBEHb
HaiHOCTi NPOrHO3Yy, TOYHICTb
6113bK0 90%.

CrtBopeHa ana nignpuemcts CLUA i KaHagn 3
METOI OLiHIOBAHHSA; HEMAE rasly3eBol Ta peri-
OHa/TbHOT AndpepeHLiaLii Z-paxyHky; MK 3MiH-
HUMW CMOCTepIr-racTbCsa AOCUTbL BUCOKa Kope-
NAUiA; He NigXoanTb AN1A eKOHOMIKM YKpaiHu.

Mogens Jlica

MpocToTa i WBMAKICTL po3pa-
XYHKiB; [OCTYMNHICTb HeobXia-
HUX [O/19 PO3paxyHKiB AaHux;
MOX/IMBICTb  OLHUTN  (PiHaH-
COBWIN CTaH Ta CMpOorHo3yBsaTtu
GaHKpPYyTCTBO.

He npuctocoBaHa [0 YKpaiHCbKUX Mignpu-
EMCTB; CTBOpIHOBa/1IacA 3 ypaxyBaHHAM 3axii-
HUX 0CO6/MBOCTEN PO3BUTKY; HEMOX/IMBICTb
3aCToCyBaHHA A0 Masvx NiANPUEMCTB; HEBIA-
MOBIAHICTE METOANYHUX NPUAOMIB PO3paxyHKy
NOKa3HWKiB (iHaHCOBOI 3BITHOCTI.

Mogenb
CaiidpyniHa —
Kaankosa

CnpoLleHicTb pO3paxyHKis;
3PYYHICTb AN KOPUTyBaHHSA
BIAHOCHO nokanizauii nignpu-
EMCTBA 11 Yacy posrnsgy; Bpa-
XyBaHHS  crneundikm  BiTUM3-
HAHOT €KOHOMIKM Ta 3pY4HICTb
Yy 3acTOCyBaHHi; BMCOKa TOY-
HICTb.

He [03BO/IAE OLIHUTM NPUYMHN NOTPAN/ISAHHA
nigNPUEMCTBA B 30HY HENNaToCNpPOMOXHOCTI;
HOpPMaTMBHWI 3MICT KoedilieHTIB, WO BUKO-
pUCTO-BYHOTbCA A1 PENTUHIOBOIO  OLiHIO-
BaHHA, He BPAaxOBYKTb rasy3eBux 0C06/U-
BOCTel MiANPUEMCTB; 3a/1€XHICTb pe3ybTarTiB
OLiHIOBaHHA Big, Aocsigy i kBaniduikauii aHani-
TUKa; He3b6anaHCco-BaHICTb 3HayeHb BaroBuX
KOeqiLiEHTIB; BUKOPUCTaAHHA OHOro [xepena

IHpopmaLlii.

Mogenb
TepelyeHka

YpaxyBaHHA cneundikv aisnb-
HOCTi  CYO’eKTiB; OXOMNJIEHHSA
He3HayHo! Ki/IbKOCTi MOKa3Hu-
KiB; [OOCTYMHICTb iHdbopmau;i,
HeoOXigHNX AN PO3paxyHKy
napameTpis MoAerni.

HepocTtaTHin piBeHb O6GIPYHTOBaAHOCTI MOKas-
HVKIB Ta iX HOPMaTUBHUX 3HAYEHb; MOX/IMBICTb
3aCTOCYBaHHA Ti/IbKM AN OKpeMux nianpu-
EMCTB; BE/IVKUIA IHTepBa1 HEBU3HAYEHOCTI.

[xepesio: BracHa po3pobka asmopa Ha OCHos8I [3, ¢. 2—4]
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MepeBipKy MOX/IMBOCTI 3aCTOCYBaHHS LUTYY-
HUX HENPOHHUX Mepex A1 NPOrHo3yBaHHSA
6aHKpyTCcTBa 6aHKIB YKpaiHW BMKOHAHO Yy [ABa
etann 3acob6amu nakeTy npuiagHuUX nporpam
ONa mMaremartunyHoro mogentosaHHA MATLAB:
Ha nepLluoMy etani peaslizoBaHO (OYHKLT CTBO-
PeHHsA, HaBYaHHA Ta TeCTyBaHHA 6e3nocepen-
HbO CamoOi HEeMpPOHHOI Mepexi, a Ha Opyromy
eTani nNpoBefeHO TeCTyBaHHS Po60TU HENpOH-
HOI MepeXi Ha CUHTETUYHUX Ta peasibHUX AaHWX.

CTBOpEHHSA HeNpOHHOI Mepexi peanizoBaHe
y doyHKuii makeNN. Y dyHkuito makeNN nepe-
[At0TbCS Taki apryMeHTU: KiflbKiCTb HEMPOHIB Y
BXiHOMY LUapi inputs, MacuB KifibKOCTeR Helpo-
HIB y npuxoBaHux wWwapax hiddens (AkWwo BuUKO-
PUCTOBYETLCA NULLIE OAMH NPUXOBaHWIA Lwap, To
MacuvB CK1afaTUMeTbCs 3 O4HOrO efleMeHTa) Ta
KINbKICTb HEWPOHIB y BMXiIZHOMY Llapi outputs.
Lis doyHKUiA noBepTae MacvB, WO MICTUTb
MacuBm Bar HelipoHHOT Mepexi NN Ta macus
KOpekuii Bar Ha nonepegHbOMY Kpoui asro-
puTMY HaB4yaHHA DW. [lpyruin Macus BUKOPUCTO-
BYETbCS Ha eTarni HaBYaHHSA HENPOHHOI Mepexi.

Y camiin dyHkuii makeNN cTBOpHOHOTbLCS
OKpPeMO Macuswm Bar 3B’A3KIiB Bif, BXifHOrO Luapy
[10 NepLLOoro NPUXoBaHOoro Lwapy Ta Bar 3B’A3KiB
BifI OCTaHHbOro MNPUXOBAHOIO LWapy A0 BUXig-
HOro wapy. MacuBn Bar 3B'SI3KIB MiX MPUXO-
BaHMMM LUapamMn CTBOPIKOKTLCA Yy UMK Ans
3abe3nevyeHHss MOX/IMBOCTI ByayBaTn HENPOHHY
Mepexy 3 [AO0BiJIbHOK KifIbKICTIO NPUXOBaHUX
LapiB Ta AOBINIbHOK KiNIbKICTIO HEMPOHIB Y KOX-
HoMmy wWapi (nepenbaveHo, WO NpuxoBaHi wapu
MOXYTb MaTu Pi3HY KiNbKICTb HEWpPOHIB). Pasom
3 MacvBamu Bar 3B’s13KiB CTBOPHOIOTLCA | MacvBu
KOpEKLili Bar, OCKi/IbK/ BOHV MatOTb Taky X po3-
MIPHICTb, SIK i BiANOBIAHI MacuBm Bar 3B’A3KiB.

[na obpaxyHKy BUXiAHOrO CUrHasy HelipoH-
HOI Mepexi, WO OTPUMYETbCA ANA 3a4aHoro
BXI[JHOrO CcurHasny, BUKOPWUCTOBYETbCS YHKLIA
directStep. Lis doyHKUiA npuiiMae Ha BXif Bek-
TOP-CTOBMYUK 3HAYeHb BXIAHOrO curHasy Input
Ta HEMPOHHY Mepexy, Lo NoAaETLCA Y BUMNALAI
mMacvBy macusiB Bar NN (fk noseprtae paHiwe
onuncaHa pyHkuis makeNN). dyHkuis directStep
noBepTaEe MacuB BEKTOPIB-CTOBMUMKIB, WO €
BMXOLAMW KOXHOrO LWapy HeWpoHHOT Mepexi
Output. AKWO HeobXigHO B3ATU NuLLE OCTaTou-
HUI BUXiO, HEMWPOHHOI Mepexi Ana 3agaHoro
BX0Ay, TO 6epeTbCsA OCTaHHIli BEKTOP-CTOBMUNK,
3anucaHuii y BkasaHoOMy Macwusi [7, c. 76].

Bxig HeMNpoHHOT Mepexi BBaXXa€TbCHA BMXO-
[OM BXiAHOro wapy i 36epiraetbCs y KiHLEBOMY
Macusi. [icna uboro 06paxoByeTbLCA BUXi4 Nep-
LLIOrO MPUXOBAHOTO LWapy Ta BUXOAM iHLUMX NpK-
XOBaHWX LUapiB (AKLLO Taki lWapn iCHYHTb).
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3ayBaXXMMO, WO SK akTuBauiiHa yHKLis
BMKOPUCTOBYETbLCA CUrMOidasibHa, peasizoBaHa
oKpeMo y hyHKuiT sygmoid.m.

HaicknagHiwow € dyHkuis backStep BuKo-
HaHHA 3BOPOTHOrO XOJYy HEMPOHHOI Mepexi,
iHWMK cnoBamn — (PYHKLIA 3BOPOTHOI nepe-
Jadi NOMWUIIKN Ta KOpeKLii Bar HeipOHHOT MepeXi
3a/1eXXHO Big, NOMUNKW. DPYHKUIA NpuiimMae Taki
aprymeHTtu [7, c. 87]:

— CTpykTypy Mepexi NN, o, sK i paHiwe, €
MacVBOM MacuBiB Bar;

— BEKTOP-CTOBMYMK  OYiKyBaHOro  BUXOAY
HelpOHHOI Mepexi 419 3a4aH0ro BXoay t;

— MacuB BEKTOP-CTOBMYUKIB BUXOAIB KOX-
HOTO Lapy HeMPOHHOT Mepexi Outs, ae, 30Kpema,
nepwmnm BEKTOP-CTOBMYMKOM € KOHKPETHWIA
BXif, HEPOHHOI MepeXxi, 4S5 SKOro i nepegaHo
peasibHUin BUXi4, t;

— MacuB MacuBiB KOPEeKLii Bar, BUKOHAHUX
Ha nonepeaHbOMY KpPOLi HaBYaHHA Mepexi (41A
nonepeaHb0ro Habopy BXiAHWX Ta BUXIOHWUX 3Ha-
yeHb) DW;

— KoeqilieHT HaBYaHHA etha;

— KoeqoilieHT iHepuji alpha.

Y nepuin yvactuHi dyHkKuUii backStep pea-
nizoBaHo etan o06paxyHKy MOXMOKN KOXHOrO
lapy HEWpoHHOI mepexi. Y Uil dyHKuii cno-
yaTKy 06paxoByeETbCHA NOXMOKA BUXIAHOrO Lwapy.
MoTiM y LMK/ 06paxoByOTbCS MOXMOKN BUXOAIB
KOXHOro MpuvxoBaHOro Lapy i, HapewTi, ocTaH-
HiMM 0OpPaxoBYHTLCA MOXMOKM BXIAHOrO LIapy.
YCi BEKTOP-CTOBMNUYMKN NMOXMOOK 36epiraloTbcs y
3arasibHomy macusi DELTA.

Kopekuia ycix macusiB Bar npoBoANTbLCA Y
Apyrin yacTuHi dyHKuUii backStep. Ons TecTy-
BaHHSA PO6OTM NOTOYHOT CTPYKTYPU Mepexi nig,
yac HaBYaHHA Mepexi peanizoBaHO OYHKLiO
testNN. ®yHKUiA npuiiMae Ha BXig MacuB YCix
BXIAHNX 3HAYEHb 3pa3kiB X, Yy SIKOMY KOXHWA
Habip nogaHWin y BUrNAAI BEKTOP-CTOBMYMKA.
TakuMm 4YMHOM, 3arasibHa Ki/ibkicTb Habopis
BXiAHUX 3Ha4YeHb piBHA Ki/JIbKOCTI CTOBMYMKIB
mMacuBy. HacTynHuin apryMeHT — MacuB Habo-
piB OYiKyBaHUX BUXigHWX 3HaYeHb Y. CTpyKTypa
MacuBy Taka X, K i nonepegHboro. Mepexa,
IO TecTyeTbCs, nepenaeTbcs y 3MiHHIA NN,
o, §K i paHiwe, € MacMBOM MacuBiB Bar
[7, c. 124]. ANs MOHITOPUHIY po60TM MepeXi
BUKOPUCTOBYIOTbCS 3MiHHI countWrong, y sikii
NOBEpTaETbCA KiNIbKICTb 3HaYeHb Ha BUXOAI
Mepexi, Lo BiApI3HATbLCA Bif O4iKyBaHUX,
nopaxoBaHa A4 yCix TeCToBMX HabopiB pa3om,
Ta 3MiHHa err, y Kl nigpaxoByeTbCA cyma
MOAYNIB Pi3HWLUb peasibHUX BUXOAiB HEWPOH-
HOI Mepexi Ta OYiKyBaHUX BUXOLIB HEWPOHHOI
mMepexi. [lMepwa 3MiHHa BWKOPUCTOBYETHLCSA
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011 MOHITOPUHTY TOYHOCTI po60TM Mepexi, a
apyra 3MiHHa — ANA MOHITOPUHIY 3arasibHol
po6oTn Mepexi.

Yci TecToBi HAbopy NepedbuparoTbCs y LK.
[N KOXHOro B3SITOT0 Habopy 06pPaxoBYETLCS
NPAMUIA  Xi, HEWPOHHOT Mepexi, 3a paxyHOK
4oro OTPUMYETbLCA BUXif, HEMPOHHOT Mepexi oA
3a4aHoro. OCKiflbky BUXOA0M HEiPOHHOT Mepexi
€ AicHi uncna (3 iHtepsany [0,1]), TO Ha HacTyn-
HOMY KpOL,i BUXif HEPOHHOT MepeX NepeTBopio-
ETbCA Y BEKTOP-CTOBMNYMK 3 0 Ta 1.

CnouaTky poboTa Mepexi nepesipsnacb Ha
CUHTETUYHOMY TECTi, nogaHomy y doaiini testl.m.
Lis nepeBipka npoBoguiaca 3 METOK HaBYaHHSA
Mepexi 415 NoAasbLIOro BUKOPUCTAHHA Ha Bifi-
6GpaHuMx gaHuX.

[ns TecTyBaHHA K BXif BWKOPUCTOBYBa-
nocsa 4 Habopw BEKTOP-CTOBNUMKIB XX, LLO MiC-
TATb NO ABi OOWHULI Y KOXHOMY Habopi, a K
BUXig — 4 Habopun BEKTOP-CTOBNYMKIB YY, Yy AKNX
AN KOXHOTO BXigHOro Habopy nepenbayeHa
nuuwe 1 oanHMUA y BUXigHOMY Ha6opi.

Cnoyatky ©6yn0 BMKOPUCTAHO HENPOHHY
MepEeXy, WO MICTUTb OAMH NPUXOBaHWIA Wwap 3
TpbOMa HellpoHamu:

[NN,DW] = makeNN(size(XX,1),[3],size(YY,1));

HaBuaHHs Mepexi npoBoAWIOCHL [0 TUX
nip, NOKN He By/1I0 AOCATHYTO TOYHOCTI Po6OTK
Mepexi, He MeHLol, HiX 0,95, abo X MOoKM He
6yn10 BMKOHaHOo 100 iTepaLiin HaBYaHHS Mepexi:

HaBuyaHHs Mepexi NpoBoAuIocA Ha nepemi-
LIaHoMy Habopi BXigHWX 3HauveHb. [icns gocar-
HEHHS KPUTEPIilD 3akiHYeHHs po6oTU Mepexi
(ymoBa uumkny, pagok 1) 6yayroTtbesa rpadoiku
nomMmunok (puc. 1) Ta KisIbKOCTi HenpaBUibHUX
BiANoBigen mepexi (puc. 2) Ta BUBOAATLCA YUC-
NOBI AaHi Ha ekpaH:

8 Momunka Mepe_)xi
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Puc. 1. 3HWKEeHHA NOMU/IKU HEMPOHHOT Mepexi
Tononorii4x 3 x 4

KinbkicTb HenpaBUNbHUX BUXoAiB

KiNbKiCTb

5 10 15 20 25 30 35
iTepauis

Puc. 2. 3miHa KinbKOCTi HenpaBUJIbHO BKa3aHUX
BUXOp,iB HEVMPOHHOI Mepexi Tononorii 4 x 3 x 4

iterations = 39

count=0

accuracy = 1

AK BUOHO 3 BULLE HaBEAEHOro MpuKnaay,
HelipoHHa Mepexa 3 YoTupMa BXigHUMMK Helipo-
Hamu, OAHVMM MPUXOBAHMM LUAPOM, WO MICTUTb
3 HeWpoHW, Ta BUXIAHMM LWAPOM 3 4YoTupma
HelipoHamu pgiliwna Ao cTabinbHOro CTaHy 3a
39 iTepauiii, Ti nOMUKa NOCTINHO 3MeHLlyBa-
nacs, wo CBig4YMTb NPO NPOAYKTUBHE HaBYaHHS
HepOHHOT MepeXi, a KiNbKiCTb NPaBU/IbHUX Big-
nosigeii gocsirna 100%.

BesnocepegHe  TecTyBaHHA  MOX/IMBOCTI
3aCTOCyBaHHA HEWPOHHOI Mepexi A1 BU3Ha-
yeHHs 6aHKpPyTCTBa 6aHKIB YKpaiHu NpoBOAMI0CS
Ha MHOXWHI i3 126 TeCTOBUX HAOOPIB AaHUX, LLO
6ynu BigibpaHi 3 KBapTasibHNX PiHAHCOBWX 3BITIB
5 6aHkiB YKpaiHun. 3a gaHumun HBY Ta penTuHrom
cainTy MiHicTepcTBa thiHaHciB, HaMun 6yno 06paHo
3 pitounx 6aHku, Taki Ak MAT Kb «[MPUBATBAHK»,
AT «OWALBAHK», MAT «Kpegai Arpikonb BaHk»,
Ta 2 6aHKu, WO 3HaX04ATLCA B CTagii Niksigauii,
Taki gk MAT «OIAMAHTBAHK» Ta MAT «baHk
«HOHiCOH». BaHkm ©Oy/i0 0bpaHo 3a NEBHUMU
KpUTepisiMK: AepXaBHUn 6aHK (OoHedaBHa npu-
BaTHMN) MAT KB «MPUBATBEAHK», nepxaBHWUiA
6aHK AT «OWALBAHK» Ta ykpaiHCbkuii GaHK 3
iHoO3eMHVMYK iHBecTuuiaMmn AT «Kpepi Arpikosnb
BaHk». TakoX A/19 NOPIBHA/ILHOIO aHanisy 6yno
BifidbpaHo ABa 6aHku, L0 MatoTb CTaTyC HenaTo-
CcnpoMoXxHux, a came MNAT «JIAMAHTBAHK» Ta
MAT «BbaHK «HOHICOH».

AK  BXigHi 3Ha4YeHHA BUKOPMCTOBYBa/INCSA
Habopn OKpeMMX MOKa3HWKIB Aisi/IbHOCTI 6aHKiB,
a AK pesynbrar — 3HadeHHA 1 (6aHK npautoe Hop-
MasibHO) UK O (6aHK NpoxoAuTb Npouenypy Mikei-
pauii). Ansa 6inbl ageTanbHOI NepeBIPKM po6oTH
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Mepexi BXifHi AaHi po3duBaniica Ha ABi NigMHO-
XVMHUN: MHOXWHY HaBYa/lbHUX faHux (N8 Tpe-
HyBaHHS Mepexi) Ta MHOXWHY TeCTOBUX OaHUX
(4ns nepeBipKn PpoboTHN MEpPEXI).

[Nns OuiHKM AMOBIPHOCTI GaHKpyTCTBa BULLE-
nepeniyeHnx 6aHKiB M1 BUKOPUCTOBYBa/IN DiHAH-
COBI 3BITHOCTI ycTaHOB 3 noyartky 2010 poky no
2018 poku.

Byno po3rnaHyTo KOHdirypauii mepexi Ak 3
OHVIM NPUXOBAHMM LLIAPOM, Tak i 3 IBOMa Npuxo-
BaHMMM Lapamu, Npuyomy posrnsganacs pisHa
KiNbKiCTb HelpoHiB y wapax. Ha puc. 3-5 HaBe-
OEHO aesiki rpadoikm NOMWUNKN Mepexi Ta Aadi
pesynerary poboTu, OTpMMaHi Ans Mepex i3 pis-
HUMMW TONONOTIAMN.

Mepexa 3 Tonosnorieto 6 x 4 x 1 (6 HEpOoHIB y
BXigHOMY Lapi, 4 y NpuxoBaHoMY, 1y BUXIGHOMY):

iterations = 100

count =4

accuracy = 0.92157

Momunka mepexi
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noMunka
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Puc. 3. 3H/WKEHHA MOMUJIKM HEAPOHHOI MepeXi
Tononoriir6 x4x1

NMoMunka mepexi
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Puc. 4. 3HMKEHHSA MOMUKN HEAPOHHOT Mepexi
Tononorii 6 x 10 x 1
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Momunka mepexi
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Puc. 5. 3HMKEHHSA MOMUIKN HEMPOHHOT MepeXxi
Tononorir6 x10x3x1

Mepexa 3 Tononorieto 6 x 10 x 1:

iterations = 100

count=5

accuracy = 0.90196

Mepexa 3 Tononorieto 6 x 10 x 3 x 1:

iterations = 100

count =4

accuracy = 0.92157

3arasiom y pesysnbsrati TeCTyBaHHA Ha peasib-
HUX AaHnX 6yno 3p0o6/1eHO Taki BUCHOBKN:

1. Mepexa B OCHOBHOMY MNOKa3ye TOYHICTb
TecTyBaHHA B Mexax 0.90-0.94, wo € gocutb
BMCOKMM MoKa3HWKoM (TO6TO Mepexa fae rnpa-
BU/bHY Bignosigb y 90-94% Bunazkis).

2. Yacto mMepexa He MOoXe AOCATHYTU MiHi-
MaslbHO J0MNYyCTUMOI TOYHOCTI (By/10 BUKOPUCTAHO
Kputepii fonyctumoi TouHocTi >= 0.97), BHacniaok
4oro BiAOYyBaETLCA MepeHaByaHHs Mepexi, TO6To
MOBI/IbHE 3POCTaHHA MOMW/IKN MepeXi, SK, Hanpw-
Knag, rnokasaHo Ha puc. 5. [ing Toro wo6 no3oéy-
TUCS UbOro edekTy, MOXHa BMKOPUCTOBYBaTU
IHWWIA KpWTepili, a came: NPOBOAUTU HaBYaHHS
[0TK, NOKN NOMUIIKa He cTabinisyeTbes, TOO6TO Bif-
XUNEHHSI NOMWSIKN Ha KiNIbKOX CYCifHIX KpOoKax He
CTaHyTb MEHLUMMW Bif, NEBHOMO 3HAYEHHS.

3. TOYHICTb POBOTU MEPEXI MOXHA NiABULLINTI
y pasi BUKOPUCTaHHSA OGiNbLLOI YacTKu 3paski.,
LLO BiAMNOBIAaKTb CTaHy «OaHKPYT», OCKISIbKM Y
NoTOYHOMY Habopi fAaHux 6yno nuwe 7 3HauyeHb
6aHkpyTCTB 3i 126 HabopiB. OgHakK MOpPIBHAHO
6ifHe HanoBHEHHSA Habopy AaHuX 30aHKpPYTI-
NMMKN 6aHKaMK MOACHIETLCA BIACYTHICTIO Y Bif-
KPpUTOMY AOCTYnNi BiANOBIAHNX MOKa3HUKIB.

4. Yacto wmMepexa nokasyBasia TOYHICTb,
6inblwy 3a 0,9, BXe Ha nepLii itepauii, Wwo
MOSACHIETLCSA, 3HOBY X Taku, HEe AOCUTb MOBHUM
HabopoM AaHuXx.
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5. MigHATM TOYHICTb POBOTU Mepexi MOoXHa
3a paxyHOK 36i/bLLUEHHS KifIbKOCTI AOCAiaXKyBa-
HUX MOKa3HUKIB (TOOTO 3a paxyHOK 36i/bLLEHHS
po3Mipy BXiQHOIO BEKTOPA).

Y npoueci npoBefeHoro aHanizy Hamu 6ysno
AOCNIKEHO, WO Halibinbl CTINKAM Ta KOHKY-
PEHTOCNPOMOXHUM 6aHKOM YKpaiHu € «[lpusar-
6aHK». Takox Lein 6aHK nigupye 3a po3mipamu
aKTMBIB Ta Ki/IbKICTIO MNOTEHUINHWUX KNIEHTIB.
oo ouiHku pu3unky 6aHKpyTCcTBa 6aHK 3Haxo-
ANTbCA Y Mexax NPorHo30BaHoro pusuky. LWoao
OepXaBHOro 6aHKy YkpaiHu «OuwagbaHky», To
MMOBIPHICTb  pU3MKYy 6GaHKpyTCTBaA MNPUCYTHSI.
MpoTe, BiANOBIAHO A0 3AINCHEHOT OLiHKN, 6aHK
TakoX He nepeTuHae AONYyCTUMOrO MOKasHMKa.
Taknx ke pesynbraTiB AOTPUMYETLCSA | «Kpegi
Arpikosib baHk», 6aHK 3 IHO3eMHUM KaniTasioMm.
Mn Takox noMiTUAK, WO Ha AOCNiAKyBaHOMY
yacoBoMmy npomikky (2010-2018 pp.) uei 6aHk
Ma€ HaHWXYMIA BiACOTOK PU3MKy 6aHKPYTCTBA.

IHWKYMKX cnoBa, MPOBIBWIN AOCNIMKEHHA i3
BMKOPUCTaHHSAM METOAY LUTYYHUX HEWPOHHUX
MepeX, MU LALLM BUCHOBKY, WO LA MeToamka
€ aKTyas/lbHOK Mif 4Yac OUIHKM OGaHKpyTCTBa
3arasibHOro 6aHKIBCbKOrO CEKTOopy Ha npegmer
po3nogainly 6aHKiB Ha NAaToCNPOMOXHI Ta Taki,
Lo 3HaxoaATbCs B cTagil nikeigadii.

BucHoBKU. [1nA CBOEYacCHOrO BUAB/IEHHA
MMOBIPHOCTI pu3nKy 6aHKpyTCcTBa 6aHKy MeHe-
[xepn  piHaHCOBUX CTPYKTYP MOBWHHI  3[iiA-
CHIOBATM MNEPIOANYHNIA aHasli3 OLHKN PU3MKY.
Y CBITOBIl NpakTULi € BeNuMKa KibKiCTb Pi3HO-
MaHITHUX METOAiB, L0 [al0Tb 3MOry Ha Pi3HUX
eTtanax (oyHKUiOHyBaHHSA 6aHKIBCbKOT yCTaHOBU
npoBoANTM aHani3 gpiHaHCOBOI CTilikocTi. MpoTe
6iNbLUICTb 3apyBKHNUX METOAIB Ta Moaeneli 30pi-
€HTOBaHI BMHATKOBO Ha OOMexeHe KO/0 KpaiH.

Cepe; €KOHOMIYHO PO3BUHYTMX KpaiH 3acTo-
CYBaHHS1 TakMX METOLIB He CMPUYMHAE XOLHUX
CKNaZHoLLIB.

AK anbTepHaTUBHWIA Ta IHHOBALIHWIA MeToA,
OLiHKM pn3unKy 6aHKpyTCTBa B poboTi 6yB 0b6pa-
HUA METO[ LUTYYHUX HeNWpoHHMX Mmepex. [ig
yac AOCAIMKEHHS MW AiALNAN BUCHOBKY, WO LEW
MeTo/, AOLi/IbHILLe BUKOPUCTOBYBATU A1 OLHKM
pu3nKy 6aHKpyTCTBa BCbOr0 GaHKIBCbKOrO Cek-
TOPY, OCKi/TIbK/ BiH pO3paxoBaHuii Ha BEUKY Kiflb-
KICTb [aHUX 3a HEeBesIMKWI YacOBUIA MPOMIKOK.
Ane, MpoBiBLUN HWU3KY TECTOBUX [AOCNIOKEHD,
Ham BA&/10CA BUABUTM NPUXOBaHI NOMWU/IKN B
po60Ti 6aHKIBCbKUX CTPYKTYp, WO BMN/MBalOThb
Ha po6OTYy SIK OKpeMMX 06paHmMX 6aHKiB, Tak i Ha
GaHKIBCbKMIA CEKTOP 3arasiom.

AHanisyoun oTpuMaHi nif yac AoCNioKeHHA
JaHi Wo[0 3acToCyBaHHA MeTo4y LUTYUYHUX
HEPOHHUX MepexX, MOXHa AiNTN Taknx BUCHO-
BKiB:

— uel MeTof OLiHKM PU3NKY € AOCUTb TOY-
HUM (90-94%));

— Ans nobyaoBuM HENpOHHOI Mepexi, Wo
BMKOPUCTOBYETLCA B Npoueci aHanidy, noTpi6Ha
BiZlHOCHO HeBeMKa Ki/lbKiCTb NoKa3HukiB. MpoTe,
AK NokKasye npakTuka, MeTon po3paxoBaHuii Ha
[0CUTb BENNKY KiNlbKiCTb AaHux (Ao 1000 Habopy
[aHuXx), WO yCcKNaZHE Npouec AOCNIIKEHHS.

ToMy MK BBaXKAEMO, WO METOA LITYYHUX
HEMPOHHUX MepexX [OUi/bHiWe BUKOPUCTOBY-
BaTW Nif Yac OLUiHKM pu3nKy 6aHkpyTcTBa 6aH-
KIBCbKOTO CeKkTopy 3arasiom. Lle pgacTtb 3mory
3a HasABHOCTI HEeOoOXiAHUX OaHWX BUOKPEMUTU
6aHKn, KOTPi € NNATOCNPOMOXHUMU, | Taki GaHKK,
LLIO 3a MEeBHUX NPUYUH € HEMIATOCNPOMOXHUMN,
TO6TO MalTb JOCUTb BUCOKWUIA BifCOTOK PU3KKY
GaHKpyTCTBA.
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