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marictp

CyMcbkuii aepxaBHUii yHiBepcuteT

BaHKu € MidnpUEMHUUbKUMU  CmpyKmypamu,
Mema Oisl/IbHOCMI SIKUX [10/15128€ Y MaKCUMI-
3ayii’ Ipubymky. Y cydacHux ymosax hyHKUiO-
HyBaHHs1 6aHKIBCbKOI cucmeMu YkpalHu came
ehekmusHa Oisi/ibHICMb 6aHKIB € 3aropyKoro
IXHbO20 ICHYBaHHSI Ha PUHKY 6GaHKIBCbKUX
rocsye. OCHOBHUM KaH&/loM OMPUMaHHS K/i-
eHmamu 6aHKIBCbKUX 10C/lye € 6aHKiBCbKe Bio-
dinneHHs1. OpaaHisayisi disiibHocmi Uo2o nepco-
Ha/ly wodo npooaxis GaHKIBCbKUX MPOOyKmMIB
CYmmeEBO BI/IUBAE Ha PiBEHb 00CS2HYMUX b6aH-
KOM pe3y/ibmamig 3a2a/0M. ToMy OYiHI0BaHHSI
egpekmusHocmi  Oisi/ibHOCMI  BiAOi/ieHb  GaHKy
Mae 0cob6/IUBO BaX/IUBE 3Ha4YeHHs 071 3abes-
reyeHHs Uio2o )ummesoamHocmi. AdeksamHe
OUiHIOBaHHS1 [MOBUHHO Bpaxosysamu HeYimkicms
thakmopig 8rn/ugy ma cmyniHb BriegHeHocmi
aHazlimuka. IHcmpyMeHmoM maxo20  OyjiHIo-
BaHHSI € HedimKka Mooesb, ¢hopMmasizosaHa 8
UbOMy 00C/IIOXEeHHI Ha 3acadax meopii HeYimKUX
MHOXUH. BoHa He nompebye 8e/IUKOI Kilbkocmi
daHux 05151 MobyoosU ma BpPaxosye HeBIeBHe-
Hicmb aHazimuka o Yac ioeHmucbikauyii pisHs1
thakmopy snausy. Ha yili oCcHoO8i MOXymb fpu-
timamucsi 06IpyHMOoBaHi yrpas/iHCbKi PiLueHHs
wWodo KopuayBaHHsI r1aHy 00CsigHEeHHsI 6aHKoOM
cmpamezi4Hoi Memu.

KntouoBi cnoBa: 6aHKiBCbke BiOOIIEHHS!, Mnpo-
Oaxi 6aHKIBCbKUX MPOOYKMIB,  OYiHIOBaHHSI
ehekmusHoCMI, JliH2BICMUYHa 3MiHHA, HeYimki
MHOXUHU, Kaacugbikamop pigHsi, mampuyHuUli
r1ioXio, cmyriHb OYIHHOI BrIeBHEHOCMI.

BaHku  sienslomesl  MPednpUHUMAaMesTbCKUMU
cmpykmypamu, yesib dessimesibHoCmu  Komo-
PbIX 3aK/H04aemcs 8 MaKCuMUu3ayuu mpubbiu.

B coBpeMeHHbIX YC/I08USIX  (hyHKUUOHUPOBa-
Husi 6aHkosckol cucmeMbl YKpauHb! UMEHHO
achchekmusHasi desime/sibHOCMb GaHKOB SIB/1S-
emcs 3a/1020M UX CyWecmsoBaHUsl Ha pbIHKe
6aHKOBCKUX ycy2. OCHOBHBIM KaHasloM rosy-
YeHUs1 K/lUeHMaMu 6aHKOBCKUX YC/lye Ses-
emcsi 6aHkosckoe omodesieHue. OpaaHu3ayusi
dessme/IbHOCMU €20 MepcoHasa 8 OMHOWEHUU
MPoOax 6aHKOBCKUX MPOOYKMOB CYyUWeCmBEHHO
B/USIEM Ha YpPOBEHb O00CMUBHYMbIX 6GaHKOM
pesysismamos 8 yesioM. [loamomy oyeHusa-
Hue aghchekmusHocmu Oesime/ibHocmu omoe-
nleHuli 6aHka umMeem 0c060 BaKHOE 3HadYeHuUe
07151 obecrneyeHusi €20 KU3HEeCrocobHoCMU.
AdekBamHoe oyeHuBaHuUe 00/HKHO yHUMbIBamb
HeyemKocmb hakmopos B/USIHUSI U CMeEneHb
YBEPEHHOCMU  aHaluUmuKa.  VIHCmpymMeHmom
maxoli OUeHKU siBnssemcsi Hedemkasi Mooe/lb,
hopmanusosaHHasi 8 3mMoM UCC/ed0B8aHUU Ha
0CHOBE MEopUU HeYemKUX MHoxecms. OHa He
mpebyem 60/1bW020 Kou4decmsa AaHHbIX 07151
MOCMPOEHUSI U y4UMbIBAem HeyBEepPEeHHOCMb
aHaszlumuka rnpu Kaaccughukayuu yposHsi ¢hak-
mopa enusiHus. Ha amol ocHose Moaym rpu-
HUMambCsi  060CHOBaHHbIE  yrpags/ieH4ecKue
PeweHust Mo KoppekmuposKe rn1aHa docmuxe-
Hus1 6aHKOM cmpameauyeckoll yesu.
KnioueBble cnoBa: 6aHKOBCKOE OMOE/IEHUe,
Mpodaxu GaHKOBCKUX MPoOyKMOoB, oyeHUsaHUe
aghchekmusHoCcMU,  lUH2BUCMUYECKas  nepe-
MEeHHasi, HedemKue MHOXEeCmBsa, Kaaccugbuka-
mop ypoBHS, MampuyHbIli 1M00X00, cmeneHb
OUEHOYHOU yBEPEHHOCMU.

Banks are business structures whose purpose is
to maximize profits. In today’s conditions of the

banking system of Ukraine functioning, the effective banking activity is the key to bank existence on the banking services market. The main channel for
obtaining clients of banking services is the bank branch. The organization of its personnel activities in relation to sales of banking products significantly influ-
ences the level of results achieved by the bank as a whole. Therefore, the assessment of the efficiency of the bank branches activity is particularly important
for ensuring viability of the bank. An adequate assessment should take into account the uncertainty of the factors of influence and the degree of confidence
of the analyst. The instrument of such assessment is a fuzzy model. We have formalized it in this study on the basis of fuzzy sets theory. The theory of fuzzy
sets is a promising direction of modeling financial and economic systems. It does not require a large amount of data to build models and takes into account
the uncertainty of the analyst when identifying the level of the factor of influence. Within the framework of this study we have selected sizes of sales of bank-
ing products such as deposits, loans, pension payment cards, savings accounts, training operations and non-bank products (including insurance services
and tickets) as factors of influence. We also have brought selected factors of influence to a comparable view and have established their significance weights
on the basis of the Fishburn’s method. We have used a linguistic variable for the fuzzy description of the input factors. Its possible values are fuzzy terms with
trapezoidal membership function. When the distance from the interval of reliability of trapeze grows, the confidence of the analyst in the classification goes
to zero. To identify the levels of factors and complex efficiency indicator, we have used the five-level 01-classifier. We have calculated the complex indicator
of efficiency using matrix approach and the double convolution formula. On this basis, bank management can make reasonable management decisions to
correct the plan for reaching the strategic goal of the bank.

Key words: bank branch, sales of banking products, efficiency evaluation, linguistic variable, fuzzy sets, level classifier, matrix approach, degree of evalu-
ation confidence.

MocTtaHoBKa Npo6nemun. PO3BUTOK pUHKY GaHKiB-
CbKMX MOC/Yr YKpaiHu BifbyBa€eTbLCA B YMOBaXxX Xop-
CTKOI KOHKYPEHTHOI 60poTbOU Ta XapakTepusyeTbes
HecTabifIbHUM BHYTPILWHIM i 30BHIWLHIM cepefoBu-
ewm. Lle cyTTeBo BNMBaE Ha AisiIbHICTb 6aHkiB. Ans
BWXMBaAHHA 6aHKaM HeoOXifHO niaBuLLyBaTK edek-
TUBHICTb TXHbOI AisiIbHOCTI, MOCTIAHO MoAinwyBaTu
AKICTb 06CNYroByBaHHS KIEHTIB. [lepXaBHi opraHu
perynoBaHHA, Harnagy Ta KOHTPO/ 3a AiS/IbHICTIO
6aHKiB, Tak caMo 5K i K/TIEHTN Ta KEPIBHMLTBO 6aHKiB,
3auikaB/ieHi B afekBaTHOMY OLiHOBaHHI edyeKTums-

HOCTI Ais/IbHOCTI 6aHKiB, sike 61 BpaxoByBasi0 HeYIT-
KicTb (pakTopiB BNAMBY Ta CTYNiHb BNEBHEHOCTI aHa-
NiTYKiB. Take OLjiHIOBaHHA MOXe OyTu peasizoBaHe
Ha 3acafax Teopii HeYiTKUX MHOXWH, SiKa € nepcnek-
TUBHUM HanpsiMOM MoAe/toBaHHA hiHaHCOBO-EKOHO-
MiYHUX cuctem [13].

AHani3 ocTaHHiX gocnigkeHb i nyoGnikauii.
EdhekTuBHICTb 6aHKIBCbKOT [AiSNIbHOCTI  BM3HAya-
€TbCA SK COUja/IbHO-eKOHOMIYHAa KaTeropis, Lo
BM3HA4Ya€ BMAMB CNOCOOGIB opraHisauii Aisi/IbHOCTI
YyYaCHUKIB Ha piBEHb OOCATHYTUX HUMMW pe3ysbTa-
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TiB, TOGTO BIAMNOBIAHICTL OTPMMaHMX pe3ynbraTis
nocTasneHnm uinam [4, c. 58].

JocnipkeHHam y cdiepi epeKkTUBHOCTI  Ajisifib-
HOCTi 6aHKiB MpUCBAYEHa BenvKa KiflbKiCTb npab
AK BITYUU3HSAHUX, TaK | 3aKOPAOHHMX HAyKOBLiB. IXHiit
aHani3 cBigunTb, WO BMpiWeHHA npobnemun 6Gara-
TOQaKTOPHOIO MOZAESOBaHHS, A0 SAKOI HaNeXuTb i
KOMMIEKCHE OLIHIOBaHHA €(0eKTUBHOCTI AiSNIbHOCTI
BifJiNneHb 6aHKy, € HeTpUBIa/IbHUM 3aBAaHHAM.
Y po6oTi [5] BU3HAYEHO Ujini edpeKTMBHOI AisiNIbHOCTI
b6aHKy Ta eTanum ()opMyBaHHs cTparterii 3abe3ne-
YeHHs1 e(pekTUBHOCTI AiANbHOCTI 6aHKy. Ane HeBupi-
LUEHUMU 3&UTULLNANCA NUTAHHA OLHIOBAHHSA CTYNEHS
[OCATHEHHS Uineli eeKTUBHOI AisNbHOCTI 6aHkKy,
30KpeMa MNEeBHMX BHYTPILWIHIX HOpPMaTUBIB OaHKy.
Y po6oTi [6] HaBeAeHa XxapaKTepUCTKa METOAIB OLj-
HIOBaHHS edDEKTMBHOCTI AisiNIbHOCTI 6aHkiB, Knacudi-
Kawis NoKa3HWKIB, LLIO XapaKTepu3yoTb e(PeKTUBHICTb
AifsnbHOCTI 6aHKiB. BogHoUac He BpaxoBaHO cyvacHe
nogaHHa 6aHKy $IK CKIafHOI CcoLias/lbHO-EKOHOMIY-
HOI CUCTEMU, SiKa OMUCYIOTbCA 03HaKamu, L0 MalTb
HeBM3HAYeHICTb. HeBM3HaYeHICTb nossrae B TOMY,
O B MEBHWI MOMEHT 4acy aHaniTUKy He 3aBXau
BAAETLCA TOYHO OLIHWUTU PIBHI BXiZAHWUX NOKa3HWUKIB.

Mig 4vac pocnimpkeHHs couia/ibHO-eKOHOMIYHUX
CUCTEM i3 HEBM3HAYEHICTIO YacTo 3aCTOCOBYIOTb €KC-
NepTHi MEeToAN OUHIOBAHHS, WO FPYHTYHOTbCA Ha
06po6Li MHrBICTUYHOT iHopMaL,i, 30KpemMa iHCTpy-
MEHTapili HeYiTKUX MHOXWUH [7]. BukopucTtaHHs Teo-
il HEYITKUX MHOXWH Ma€ HU3KYy nepesar NnopiBHAHO 3
iHLWIMMW METOLaMU OLHIOBaHHS, a caMe:

— BpaxoBYE BM/INB Cy6'EKTMBHOrO hakTopy Ha
npouec MNpUAHATTA pilleHb, NpXM LbOMY HEeBMeB-
HEHICTb aHaniTuka nig 4vac knacudikauii piBHA
nokasHMka MOAENETLCA (PYHKLUIED MpUHaIex-
HOCTI, HOCIEM SIKOT € ONyCTMMa MHOXWHA 3HAYeHb
NoKasHuKa,;

— He noTpebye 3HaA4YHOI KiNbKOCTI AaHux Aans
aHanisy;

— [ a€ MaKCUMasIbHO TOUYHY OL|iHKY, Sika BpaxoBye
BCi BifTiHKW 3HA4YeHb SIK OKPEMMX MOKAa3HWKIB, TakK i
nigcyMKOBOro nokasHuka [8, c. 1040].

MOX/IMBICTb ypaxyBaHHA eKcnepTHOI iHdhopmaLit
Hagae 3anponoHoBaHuin O.0. HepocekiHMM y po6oTi
[9] maTpuuHwMii nigxia, Wo 6a3yeTbCa Ha Teopii HeuiT-
KNX MHOXWH. loro nepesarold € MOX/MBICTb BUKO-
pPUCTaHHSA B OLIHIOBAHHI SK KiJIbKICHUX, TaK i AKICHUX
thakTopiB BrnMBY [10, c. 15]. Ha Hawy aymky, came
uel nigxig € HanbiNblWw AOPEYHUM ANS OLiHIOBaHHSA
edeKTUBHOCTI AiS/IbHOCTI BifAi/fieHb 6aHKy B yMOBax
KNiEHTOOpPiEHTOBAHOCTI. BiH gae 3mory BpaxyBaTu
HeYiTKiCTb (haKTopiB BM/MBY Ta CTYMiHb BNEBHEHOCTI
aHaniTuka.

3abesneyeHHss eqPEKTUBHOCTI Ais/IbHOCTI 6aHKy
noTpebye pauioHaNbHOI opraHizayii po6oTu nepco-
Hany, pe3ynbTat SIKOi € OCHOBOK ANSl NPUAHATTSA
€KOHOMIYHO 06r'pyHTOBaHUX YMNpPaBniHCbKUX pilleHb.
OpHielo 3 Halbinbl BaXk/IMBUX CKNafoBUX 3abes-
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neyYeHHss ePeKTUBHOCTI LiANbHOCTI 6aHKy € OLiHIo-
BaHHA ed)eKTMBHOCTI npaui 6aHKiBCbKOro nepco-
Hany CTOCOBHO MNpoAaxiB OGaHKIBCbKMX MPOAYKTIB,
HayKoBO-METOAMYHI 3acagy SKOro HWHi He po3po-
6neHi. HezBaxkatoumn Ha 3HauHy KiNbKiCTb AOCNIAXEHb
y cdoepi 3acTOCyBaHHA TEOPIl HEUITKMX MHOXMWH AN
OLiHIOBaHHSA Pi3HUX acnekTiB 6aHKIBCbKOT AiSNIbHOCTI,
HAO4YHOro NpuUKNady 3acTocyBaHHS LIET Teopil ans
OLiHIOBaHHA e)eKTUBHOCTI AiSANbHOCTI 6aHKy B LUX
[OCiMKEHHSIX He BY/10 BMUCBIT/IEHO.

MoctaHoOBKa 3aBAaHHA. baHKiBCbKi BigaifeHHs €
OCHOBO 6aHKIBCbKOI Aisi/IbHOCTI Ta KaHasIoM BUGopy
KnieHTamMn HagaBada 6aHKIBCbkUX nocnyr. MeToto Liel
CTaTTi € PO3BUTOK HAYKOBO-METOAMYHOIO iHCTPYMEH-
Tapito OUiHIOBaHHSA ed)eKTUBHOCTI Aisi/SIbHOCTI 6aH-
KiBCbKUX BiAfifieHb CTOCOBHO NPofaxiB GaHKIBCbKUX
NPOAYKTIB Ha NiAr'PYHTI HEUITKMX MHOXMWH, WO Aae
3MOry BpaxyBaTy HeUiTKiCTb (pakTopiB BN/MBY Ta CTy-
NiHb BNEBHEHOCTi aHa/ITUKa.

Buknag OCHOBHOro marepiany AocnigXeHHs.
Y uboMy [OCNIOXEHHI ByN0 BUKOPUCTAHO CTPYKTYp-
HWIA Niaxig Ao ouiHBaHHA e(peKkTUBHOCTI AiNIbHOCTI
BigAiNeHHs 6aHKy, 3riAHO 3 AKAM OOCATHYTI 3HAYEHHSA
MOKa3HWKIB, WO XapakTepusylTb edEeKTUBHICTb
[iSANbHOCTI, NOPIBHIOTLCA 3 IXHIMW HOPMATUBHUMU
3Ha4YeHHAMN. [HopMaLiiHoK 6a30t0 AOCIIKEHHS €
NMOKa3HMKN, OTPMMaHI i3 BHYTPILLIHLOI 3BITHOCTI perio-
HaJIbHOTO yNpaB/iHHA OAHOTO 3 GaHKiB YKpaiHu.

dopmanizauis ouiHOBaHHA eqeKTUBHOCTI Aisifb-
HOCTI BiaAi/ieHb 6aHKy CKMafaeTbCs 3 Taknx eTanis;

Eman 1. BigbyBaeTbCca BUOIP MNOKa3HWKIB, LLO
XapakTepusyrTb e(PEKTUBHICTb AisS/IbHOCTI BigdiNeHb
6aHKy, Ta OUJHIETBCA MOXMBICTb TX Ki/IbKICHOIO
BUPAXEHHSA. Y MeXax Lboro AOCNifKeHHS Barommmm
nokasHukamu 6y10 06paHO BEANYUHM MNPOAAXKIB
Takux 6aHKIBCbKMX NPOAYKTIB, K AEMO3UTHI BKNaaw,
KpeguTy, NEHCIAHI NNaTikHi KapTu, HakonuyyBasibHI
paxyHku, HaB4yasibHi onepauii Ta HebaHKiBCbKi Npo-
OYKTW (B TOMY YMCAi NOCYTW CTPaxyBaHHs Ta KBUTKN).
O6paHi NoKa3HWKM € BUMIpHMU. BOHM NprBOAATLCA
[0 3icTaBHoOro Burnsgy (taobn. 1).

MNokaswuku D,, K, P, S;, N,, N, po3paxoBy-
H0TbCA AK A06YTOK BifnoBiAHONO HOpMaTKBY B po3pa-
XYHKY Ha OfIHOro criewjanicta Ta KiJlbkoCTi cnevjasiic-
TiB /-ro BigAineHHs 6aHky.

Eman 2. KoxHiii BXifHiiA 3MiHHili x; (i = 1,6 ) 3icTas-
NAETLCA piBeHb 11 3HAYYLLOCTI 3a cxeMor Bar Piul-
6epHa [9, c. 37]. o6 BM3HAUNTK LEl piBEHb, HEOO-
XilHO cno4yaTKky npopaHXyBaTW BXifAHi 3MiHHI X; Y
nopaaKy 3MeHLLEeHHA IXHbOI 3HaYYLWOCTi 1; Tak, Wo6
BVKOHYBaJ/10Cs Npasuio:;

L2hL2..252..210, (2)

Ae N — 3aranbHa KifibKiCTb BXiHUX 3MIHHUX.

ToAj 3HaYyLWiCTb j-0i BXigHOT 3MiHHOI BU3Ha4a-
€TbCA 3a npaBuiiom diwbepHa:

2(N-i+1)
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Tabnmua 1
BxigHi 3MiHHI Mogeni
MokasHuk gns
g’; ‘:)"(y:i pO3paxyHKy EKOHOMIiYHMIA 3MIiCT NOKa3HUKa BI/I(I\)I#“I::::Hﬂ
PospaxyHKy (no3Ha4yeHHs) p
D BenuunHa geno3vTHUX BKIagis MJIH. TPH.
X = D HopmaTtuB i-ro BigaineHHs 6aHky i3 3a/ly4eHHs KOLITIB Ha
i D, . MJTH. TPH.
[eno3nTHI BKagm
K K KinbKiCTb BUAAHUX KPeauTiB LUT.
X2 -5, . . . . .
K, K; Hopwmartus i-ro BiagineHHs 6aHky 3 Bugadi kpeauTis LUIT.
p P KinbKicTb BUAAHNX NEHCINHUX NAATDKHUX KapToK LT.
X3 = ) P HopmatuB i-ro BiafineHHs 6aHky 3 Bugadi NEHCINHNX T
i i NAaTKHWUX KapTOK )
s S KinlbKiCTb HakonuuyBaibHUX paxyHKiB LT.
X, = S S Hopwmartus i-ro BiagineHHs 6aHky 3 BigKpUTTA T
i i HaKonM4yyBalbHMUX paxyHkKiB ’
N N, KinbKicTb HaB4YanbHMX onepawiii LT
Xg = NO, N HopmaTtwB i-ro BifgfineHHs 6aHKy 3 BUKOHAHHS HaBYa/IbHUX wT
o of onepawii )
N N, KinbkicTb HeGaHKIBCbKMX NPOAYKTIB LT.
) . . . .
Xe = N N Hopmartus i-ro BiagineHHs 6aHky 3 npofaxy HebaHKIBCbKMX T
P pi NPOAYKTIB (Y TOMY YMC/Ii NOCNYT CTPaxyBaHHA Ta KBUTKIB) )
Cxema Bar ®iwbepHa BMKOPUCTOBYETHCS 3a Mig 4yac [AoCNiMKEHHS EKOHOMIYHMX areHTiB

YMOBM, LLO NPO piBEHb 3HAYYLLOCTI BXiAHUX 3MIHHMX
HEBIQOMO HiYOro, KpiM BiAHOLWEHb MNPIOPUTETHOCTI
MiXX HAMUW, Ta Ja€ 3MOry nNpuimarty Haikpalli ynpas-
NiHCbKI piLlLeHHSA B HaWripLwuili iHdbopMmauiiHii cuTyauii.
3 METOH CNpOoLEHHsT 6Y10 NPUIAHATO PIBHO3HAYHICTb
BXIAHWX 3MIHHUX: 1, =1/N .

Eman 3. 36upaloTbCsi CTaTUCTUYHI AaHi, BU3Hauva-
IOTbCSA FPaHNYHi 3HAYEHHA Ta NPOBOAUTLCA Knacudi-
Kawjisi 3Ha4yeHb (hakTopiB, L0 XapakTepusytoTb edek-
TUBHICTb Aisi/IbHOCTI BiggifieHb 6aHKky.

Y 3arasibHOMy pasi Ha ed)eKTUBHICTb AifANbHOCTI
BigAiNneHb 6aHKy BNAMBAKOTb SAK KiNIbKICHI, Tak | SIKICHI
BXifHi 3MiHHI. Anie ekcnepT Moxe 6yTun HeBneBHe-
HWI/A Mig yac po3ni3HaBaHHSA MOTOYHOrO PiBHSA BXiAd-
HUX 3MIHHUX. Y pe3ynbTaTi HeBMEBHEHOCTI ekcrnepTa
BUHVKAOTb HeYiTKi onucu. BUKOPUCTaAHHA HEUiTKUX
OnuciB 03Hauae, WO Ha KifibKiCHili LKasi BXigHOT 3MiH-
HOI xeX eKcrnepT 6yAye MiHrBICTUYHY 3MiHHY X =
«PiBeHb BXiAHOI 3MIHHOT X», MOX/IMBI 3HAYEHHS SKOT
OMNMCYIOTLCA HABOPOM MIHIBICTUYHMX TEPMIB «AyXe
HU3bkuii» (OH), «Hu3bknii» (H), «cepegHin» (C),
«BUCOKUI» (B), «ay>xxe B1Ucokunin» (AB).

Hexail x BU3HAYAETLCA M MIHIBICTUYHUMM TEPMaMK
)?:{AA]:L?}. JIHFBICTUYHA 3MIHHA X € HeuiTKuUM
06pa3oM Hocist X. KOXEH i3 NIHrBICTUYHMX TEPMIB € HEYIT-
KOIO MHOXVHOIO A, = {x, 1, ()X €X,0< 1, ()< 1} , e
Ha (X) = CPYHKUiSt NPUHANEXHOCTI KOXHOMO X € X
MHOXMHI A, Hexail X < R* — npocTip 3HaueHb BXif-
HMX 3MIHHMX, TOZl, SIK NokasaHo B pob6oTi [11, c. 116],
HeJiTka MHOXMHA A; BM3HAYAETLCS HaA Hocii X y
BUINALI CyKYNHOCTI BNOPSAKOBaHUX nap (x, Ha, (x)):
A :{x, ,uAI(X)|XeX,OS,uAI(X)Sl}.

3araNibHOBXUBaHMMU € TpanewienonioHi oyHKuii npu-
HanexHocTi (puc. 1).

PYHKUii NPUHANEXHOCTI 4, (x), j=1Lm, opHiei
NIHrBICTUYHOT 3MIHHOI X BM3HaAYalOTbCA B OAHOMY
BUMIpOBaIbHOMY npocTopi X.

TpaneuienofibHi doyHKLIT MPUHANEXHOCTI Ha (x)
KOMMNAKTHO OMUCYIOTbLCA TpanewujienogibHMMN HeuiT-
KAMKW yncnamv Buay:

p(a,.a,,85,8,), ®3)
be a; i a, — abcumcu HWXHBLOI MeXi, &, | a; —
abcumcn BepxHbOT Mexi TpaneLii.

Mig yac no6ynosm TpanewuienofioHoT oyHKLiT npu-
HaIeXHOCTi p, (x) BUKOPWCTOBYETLCA TaKWii Habip
npasun [11, c. 116]:

0,(a, —x)
fy (X) = max(0,(x -a,)
Lnpuxza,ix<a

max( a,)),npu x > a,

/(a, -
I(a,-a,)),npux<a,, (4)
<a,

Ae a, <a, <a, <a,.BepxHs mexa Tpaneuii u, (x)
BigNoBigae abConOTHIlE yNeBHEHOCTI ekcrnepTa B
NPUHANEXHOCTI PiBHA BXiAHOI 3MIHHOT BMOpPaHIi
HEUITKIA NiAMHOXWHI. Y Mipy BigAaneHHs Bif iHTep-
BaJly AOCTOBIpHOCTI (NpoeKuUil BepxHbOI MeXi Tpa-
neuii Ha o651acTb BU3HAYEHHS HOCISE X) BNEBHEHICTb
aHaniTMka B knacuduikauii 3HMKYETbCA 40 HYNSA, WO
BUpaxatoTb BivHi pebpa Tpaneuji [9, c. 78].

[na KOXHOT BXiAHOT 3MIHHOT X (hopMyeMO Knacu-
hikaTop SIK pO3NoAiN NOBHOI MHOXMHU 3HAYEHb X Ha
HEUITKY MiAMHOXWUHY X i3 TpanewjienogibHMmn qyHK-
LisIMX  MPUHANEXHOCTI Ha, (x), chopmanisoBaHMMU
y BUIAS4i TpaneuienogibHnx HeYiTkux uvucen Buay
(3). Taki knacudpikatopu, po3pobeHi Ha cTaTucTuy-




IHOPACTPYKTYPA PUHKY

HUX maTtepianax iHpopmMaLiiHOT 6a3n fOCIIKEHHS,
nogaHo y tabnuu, 2.

Eman 4. TpoBoAMTbLCA pO3ni3HaBaHHSA eKCNepToMm
MOTOYHOrO PIBHA BXiAHUX 3MiHHUX, IO XapakTtepusy-
I0Tb ePeKTUBHICTb AisANIbHOCTI BiAQiNeHHA 6aHKy, siK
Le nokasaHo B Taon. 3.

Eman 5. Hexaii niHreictTuyHa 3miHHa v = «PiBeHb
KOMMJ/IEKCHOrO MOKa3HMKa eqPeKTUBHOCTI AiS/IbHOCTI
BiAJiNEeHHs ©GaHKy» BU3HAYa€eTbCs HaAOGOPOM JiHr-
BICTUUHUX TepMmiB V; = «[yxe Bucokuin» (4B), V, =
«BUCOKM» (B), V; = «cepegHiii» (C), V, = «HU3bKnIi»
(H), Vi = «ayxe HU3bKuii» (AH). Hociem v € Bigpi-

30K OAVHOYHOT IOBXUHN, L0 HA3nBaETbCS 01-HOCiEM.
ByayeTbea knacudikalis MOTOYHOrO 3Ha4YeHHS KoOMI-
NIEKCHOTr0 MOKa3HWKa eMeKTUBHOCTI V 5K KpuTepil
pO36UTTA LiET MHOXUHW Ha NIAMHOXWUHK (Tabn. 4).
BBegemo Habip Tak 3BaHux By3nis {v} = {0,9;
0,7; 0,5; 0,3; 0,1}, j=1,5, WO piBHOMIpHO Bigaa-
NeHi oanH Big ogHoro Ha 01-HOCIEBI Ta CUMMETPUYHI
BiJHOCHO By3/51a a, = 0,5. ¥ uux By3nax 3HayeHHs
BiANOBIAHOT DYHKUIT NPUHANEXHOCTI Hy, (v) mopis-
HIOE OAWHWLI, a 3HayeHHA BCiX IiHWWX COYHKLA
NPUHaIEXHOCTI AOPIBHIOKTL HY/0. TO6TO BY3/M €
abcuncamm MakCMMyMIB BignoBigHNX OyHKLUIA npu-

Ax),  JH

0.8

0.6

0.4F

B B

-

1 L L L

0.2 0.3 0.4

0.7 0.8 0.9 1

Puc. 1. TpaneuyienogioHa hyHKLiA NPUHANIEXHOCTI

Tabnuus 2
Knacudikatopum piBHIB BXigHMX 3MIHHNX
B KpuTtepiii po36uBKu No piBHAX
3'\);:'::‘:: Ayxxe HU3bKuii HusbKnii CepegHiii Bucokui Ayxxe BUCOKuiA
A, A, A, A, As
: : : (0,99; 1,49; (1,86; 2,36; (2,74; 3,24, . .
X, (0; 0,11; 0,99; 1,49) 1.86: 2.36) 274: 3.24) 3.62: 4.12) (3,62; 4,12; ; )
. . : (0,84; 1,20; (1,44; 1,84, (2,05; 2,45; . .
X, (0; 0,24; 0,84; 1,20) 1,44; 1,84) 2.05: 2,44) 2.65: 3,05) (2,65; 3,05; oo; o)
. . : (1,15; 1,45; (1,89; 2,19; (2,65; 2,95; . .
X, (0; 0,41; 1,15; 1,45) 190 2.19) 265 2.95) 3.39" 3.69) (3,39; 3,69; ; )
. : : (1,57; 2,17, (2,69; 3,29; (3,80; 4,40; . -
X, (0:0,46; 1,57, 2,17) 2.69; 3,29) 3.80; 4,40) 4.92:5,52) (4,92, 5,52; c0; o)
. . : (0,64; 0,84, (1,15; 1,35; (1,66; 1,86; . .
X (0; 0,12; 0,64; 0,84) 1,15; 1,35) 1,66; 1,86) 2.16: 2,36) (2,16; 2,36; oo; )
: . : (0,90; 1,20; (1,45; 1,75; (2,01; 2,31, . .
Xs (0:0,34; 0,90; 1,20) 1,45; 1,75) 2.01; 2,31) 2.57:2.87) (2,57, 2,87; o0; o)
Tabnuua 3
PiBHi nprvHanexHocTeil HOCITB HeYITKUX NigAMHOXUH
Bxi KpuTepiii po36uBKU 3a piBHAMU
3:”(:ﬂ':: [yxXe HU3bKuii Husbkuii CepepHiii Bucokuii [yxe Bucokuii
A, A, A, A, As
Xl All A12 A13 A14 AlS
X; A A; As
XG Ab‘l ASZ ASB A64 )\65

G5l0)| Bunyck 29. 2019
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Tabnuusa 4

Knacudpikauisi KOMN1eKCHOro NokasHuKa epeKTUBHOCTI AiANIbHOCTI 6aHKIBCbLKOro BiafiNIeHHs

IHTepBas 3Ha4Y€eHb V HaiimeHyBaHHA NiAMHOXUHU
08<vs<l Lyxe Bucokuia, V,
0,6<v=<0,8 Bucokuid, V,
0,4<v<0,6 CepepgHiit, V,
0,2<v<04 Husbkuia, V,
0<vs<0,2 Lyxe HU3bKUiA, V;
Tabnuya 5
LLUkana BU3HAUEHHSA PiBHA KOMMJIEKCHOIO NOKasHUKa e(peKTUBHOCTI AiANbLHOCTI BigAiNneHHsA 6aHKy
IHTepBan 3HaueHb v Knacudikauisa pisHs KomniiekCHoro | CTyniHb OLiHHOT BNEeBHEHOCTi ekcnepTa
nokasHuka epeKTUBHOCTI (chyHKLiA NpUHaNEeXHOoCTi)
0<v<0,15 Lyxe HU3bkniA, Vi 1
Lyxe Hu3bkunia, Vg Hy, =10- (0,25-v)
0,15<v<0,25 =
Hu3bkuit, V, 1-w, =py,
0,25<v<0,35 Husbkuit, V, 1
Hu3bkuia, V, u, =10-(0,45-v)
0,35<v<0,45 — A
CepegHin, V, 1-w, =n,
0,45<v<0,55 CepegHiit, V, 1
CepegHiit, V, u, =10-(0,65-v)
0,55<v<0,65 - 5
Bucokun, V, 1*#v3 =Hy,
0,65<v<0,75 Bucokuid, V, 1
Bucoknid, V, u, =10-(0,85-v)
0,75 <v< 0,85 - p)
Lyxe Bucokui, V, 1-p, =py,
0,85<sv<1,0 Ly>xxe BUCOKUNA, V, 1

HanexHocTi u, (v) Ha 01-HocieBi. CTyniHb OLiH-
HOI yNeBHEHOCTI ekcnepTa B knacudikauii v cna-
[ae (3pocTtae) MiHiiHO 3 BigAaneHHsaM Big By3na (3
HabnwkeHHAM A0 By3Nna BiANOBIAHO), MPU UbOMY
cyma (pyHKLUiA NpUHaNeXHOoCTi 1y, (v) y BCix Toukax
HOCI JOPiBHIOE oauHULi. BusHavyeHa Ha 01-HocieBi
NIHrBICTUYHA 3MiHHA v Y CYKYMHOCTi 3 HA6OPOM BY3-
NiB HasuBaeTbCcA N'aTuMpiBHEBMM 0l1-knacudikaTo-
powm. MNepeBaroto Takoro onucy € oro 3a40BOSIEHHS
BMMOT «Cipoi» wWwkanu Mocnenosa. 3BiCHO, TakoMy
KOMMJIEKCY BUMOT 3a40BOJIbHSATL HE Tiflbku Tpane-
LienoaibHi HeuiTki yncna, ane MiHikHWIA BUA BigNO-
BIAHOT (PYHKLiT NPUHANEXHOCTI 4, (v) € HaibinbL
pauioHansHuMm [9, c. 16].

Y po60oTi [12] nokasaHo, LLIO SKLWO Tab/umLto 3 BU3HA-
YATU OOHWUM CTOBMLEM PIBHIB 3HAYMMOCTI r; BXiAHUX
3MIHHUX X; Y KOMM/IEKCHOMY OLiHKOBaHHI | OAHUM psg-
kom By3nis {v} = {0,9; 0,7; 0,5, 0,3; 0,1} mAT!piBHEBOrO
0l-knacucpikatopa, TO OTPUMaHe MaTpuyHe NoAaHHS
€ [JOCTaTHIM AN KOMM/IEKCHOTO OLjHIOBaHHSA. Ha uji
OCHOBI  pO3pPaxOBYETbLCA 3HAYEHHS  KOMMEKCHOO
nokasHMKa epeKTMBHOCTI Aisi/IbHOCTI BigdiNeHHS 6aHKy
3 ypaxyBaHHsM MpPIOPUTETHOCTI MOr0 CKIagHWKIB 3a
dhopMynoto NoABIAHOIO 3ropTaHHs [4]:

5
v=2vj

j=1

N%=Z[(O,9—o,2'(1—1»im,,}, )

5
=

A€ I — 3HauyLWiCTb BXigHOT 3MiHHOT Xi, L0 BU3HA-
Ya€eTbCA eKCNepTHUM LWISAXOM 3a chopmynamu (1)-(2);
A; — Mipa NpUHaNeXHoCTi NOTOYHOIO 3HAYEHHS BXiA-
HOI 3MiHHOT X; 10 NIHIBICTUYHOTO TepMmy A;, j=1,5, W0
BU3Haya€eTbeA 3a Tabnuueto 3; N — KiNbKiCTb BXigHUX
3MiHHUX; V;— By3/10Bi TOUKM B M'ATUPiBHEBOMY O1-KNa-
cucpikaTopi, WO BUCTYNaKTb SK Barosi KoeqilieHTu
nif, yac arperyBaHHs BXiAHWUX 3MiHHUX Ha PiBHI 1X SKic-
HUX CTaHiB.

Eman 6. BuKoHyeTbCA ifeHTUiKaLis piBHA KOMM-
NIEKCHOro NoKa3HMKa epeKTUBHOCTI ViBM3HAYaETbCS
CTYNiHb OLiHHOT BNEBHEHOCTI ekcnepra, AN 4YOoro
KOXHOMY NIHFBICTUYHOMY TepMy V,; = «ayXe BUCO-
Knii», V, = «BUCOKUN», V; = «cepegHiii», V, = «HU3b-
KNit», Vs = «ayXe HU3bKWUA» NIHFBICTUYHOT 3MiHHOT
v = «PiBeHb KOMMIEKCHOr0 MoKasHuKa eeKTuBs-
HOCTI OiAN1bHOCTI BigfineHHsa 6aHKy» CTaBUTbCA Y
BiANOBIAHICTb (PYHKUIA MPUHANEXHOCTI uv/,j=ﬁ
(tabn. 5).

Ha ocTaHHbOMY eTani BU3Ha4yarTbCs HanbinbL
i HalMeHW edekTUBHI BigAiNeHHa [OCNiLXYBaHOro
6aHKy. KOXXHOMY OTpUMaHOMY PIBHIO KOMMIEKCHOIO
nokKasHMKa emEeKTUBHOCTI AisIbHOCTI  BiAA4i/IE€HHS
6aHKy nocTasfneHa Yy BignNoOBIAHICTb CTYMiHb OLiHHOT
BMEBHEHOCTI ekcnepta. Pesynstatm po3paxyHkKis
ANS BigdineHb [OC/igKyBaHOrO 6aHKy HaBefeHO B
Tabnuui 6.
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Tabnuua 6

3icTaB/ieHHA OTPMMAHOro PiBHA eheKTUBHOCTI AisiNbHOCTI BigAineHb 6aHKy
3i cTyneHem OLiHHOT BNEeBHEHOCTi

Il niBpiyun 2018 poky
BigaineHHa 6aHKy 3HauYeHHSA KOMMNJIEKCHOro PiBeHb KOMMJ/IEKCHOTO CTyniHb OUiHHOT
nokasHuka etheKTMBHOCTI nokasHukKa etpeKTUBHOCTI BNEBHEHOCTi
Binoninbcbke 0,82 Brcokn — 03
Oy>Ke BUCOKUNI 0,7
BMCOKWA 0,4
BypuHChLKe 0,81 - :
yp Ay>Ke BUCOKNI 0,6
BockpeceHcbke 0,81 Bycokn — 04
Oy>Ke BUCOKUNI 0,6
rnyxiBcbke 0,61 cepeanin 04
BUCOKWUIA 0,6
BUCOKUIA 0,4
3acymMmcbke 0,81 =
Oy>Ke BUCOKUNI 0,6
InniHCbKe 0,90 LyXe BUCOKUIA 1
Kniscbke 0,31 HU3bKWNiA 1
KoHoTorncbke 0,54 cepegHiin 1
KpacHoninbcbke 0,90 OY>Xe BUCOKMI 1
Kponeselbke 0,90 [yXe BUCOKWIA 1
cepegHiin 0,8
K 0,57 -
ypCbke ’ BUCOKWIA 0,2
NebepunHcbke 0,46 cepepHin 1
JINoBOAONNHCEKE 0,90 [yXe BUCOKWIA 1
JlywinnHcobke 0,90 [yXe BUCOKUA 1
Michke 0.22 ayxe HVI3vaI/IVI 0,3
HU3bKMIA 0,7
Heppwraiiniscbke 0,69 BMCOKWIA 1
OXxTupcbKe 0,49 cepejHiin 1
IMoKpoBCbKe 0,90 Oy>Xe BUCOKWI 1
MyTBNbLCHKE 0,90 JyXe BUCOKWIA 1
PomeHcbke 0,62 Cepeanin 0.3
BUCOKUIA 0,7
TpocTaHelbke 0,87 OY>Xe BUCOKWI 1
BUCOKMIA 0,2
(0] _ )
PYyH3€eHCbke 0,83 ZyKe BUCOKWIA 08
HU3bKNIA 0,1
eHTpa/ibHe 0,44 —~ :
HentpanbH ' cepefiHii 0,9
LHoCTKUHCBbKe 0,53 cepepHiii 1

BucHOBKM 3 npoBegeHOro gocnigpkeHHs. dop-
Mani3auis oLiHIOBaHHA e(pekTUBHOCTI AiS/IbHOCTI Bi-
AineHb 6aHKy Ha OCHOBI TEOPIT HEYITKNX MHOXWH 3Ha-
YHO CMpoLLye NPOLEC OLHIOBAHHA Ta € HeobXiAHO
YMOBOI paLioHas/IbHOT opraHisauii AisiIbHOCTi 6aHKy
y cdhepi npoaaxiB GaHKIBCbKUX MPOAYKTIB. 3anpo-
MOHOBaHWIA HayKOBO-METOAMYHWIA NigXxig fae 3mory
KepiBHMUTBY OGaHKy afeKkBaTHO OujiHIBaTh eqiek-
TUBHICTb AiANbHOCTI BigAiieHb 6aHKy Ta npuiiMaty
yNpPaBNiHCbKI PilUEHHS WOAO0 KOPUTYBaHHST TaKTUYHUX
i cTpaTeriyHux naaHiB qyHKLIOHYBaHHS GaHKy.
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FORMALIZATION OF EVALUATION OF BANK BRANCHES
ACTIVITY EFFICIENCY BASED ON FUZZY SETS THEORY

The purpose of the article. Bank branch is the basis of banking activity and the channel of client’s choice
of the provider of banking services. The purpose of this article is the development of scientific and methodical
tools for assessing the effectiveness of the activities of bank branches in relation to the sale of banking prod-
ucts based on fuzzy sets. Theory of fuzzy sets makes the possibility of taking into account the uncertainty of
the factors of influence and the degree of confidence of the analyst.

Methodology. In this study, we have used a structural approach to evaluate the efficiency of the bank
branch activity, according to which the achieved values of the indicators characterizing the efficiency of activi-
ties are compared with their normative values. We have taken into account the uncertainty of the factors of
influence and the degree of confidence of the analyst on the basis of fuzzy sets theory. To aggregate the input
factors, we used a matrix approach and double convolution formula.

Results. Solving the problem of multifactorial modeling, to which belongs a complex assessment of the
efficiency of bank branches, is a non-trivial task. It is particularly important for ensuring viability of the bank.
An adequate assessment should take into account the uncertainty of the factors of influence and the degree
of confidence of the analyst. The instrument of such assessment is a fuzzy model. We have formalized it in
this study on the basis of the theory of fuzzy sets. The theory of fuzzy sets is a promising direction of model-
ing financial and economic systems. It does not require a large amount of data to build models and takes into
account the uncertainty of the analyst when identifying the level of the factor of influence. Within the framework
of this study we have selected sizes of sales of banking products such as deposits, loans, pension payment
cards, savings accounts, training operations and non-bank products (including insurance services and tickets)
as factors of influence. We also have brought selected factors of influence to a comparable view and have
established their significance weights on the basis of the Fishburn’s method. We have used a linguistic variable
for the fuzzy description of the input factors. Its possible values are fuzzy terms with trapezoidal membership
function. When the distance from the interval of reliability of trapeze grows, the confidence of the analyst in the
classification goes to zero. To identify the levels of factors and complex efficiency indicator, we have used the
five-level 01-classifier. We have calculated the complex indicator of efficiency using matrix approach and the
double convolution formula. On this basis, bank management can make reasonable management decisions to
correct the plan for reaching the strategic goal of the bank.

Practical implications. Formalization based on the theory of fuzzy sets significantly simplifies the evalu-
ation process of the efficiency of the bank branches. It is a prerequisite for rational organization of the bank
activities in the field of sales of banking products. We have calculated the complex efficiency indicator of bank
branches activities. On this basis, bank management can identify the best and worst bank branches.

Valueloriginality. In our work, we considered an issue of assessment of banking personnel efficiency in
relation to the sale of banking products. This assessment is one of the most important components of ensur-
ing the bank activities efficiency. Scientific and methodological principles of this assessment are currently not
developed. We have developed a original fuzzy model to calculate the complex efficiency indicator of of bank
branches activities.
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