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AHOTAIIISA

HNabarsn J1.0. Mopgeai, Meroau Ta iH(opMauniiiHA TeXHOJOTiS NJIAHYBAaHHSA
NiIBUIEHHSI PiBHSA NPUBAOIMBOCTI 0aHKa 3 TOYKM 30py KJieHTiB. — Ha mnpaBax
PYKOIIHUCY.

Jluceprarris Ha 3700yTTS HAYKOBOTO CTYIEHS JTOKTOpa (istocodii 3a CremiaabHICTIO
122 «Komm’rotepHi Haykuw». — HarioHanbHUN TEXHIYHUN YHIBEPCUTET «XapKiBChKUM
MOJIITEXHIYHUHN IHCTUTYTY», XapkiB, 2021.

06 ’ekmom 0ocniodHceH s € TIPOLIeCC IUIaHYyBAHHS IT1JIBUILICHHS PI1BHS MpUBaOIUBOCTI
0aHKa 3 TOUYKHU 30PY KIIIEHTIB.

Ilpeomemom Oocniddxcennss € Mopeni, MeTonau Ta 1HGoOpMaIIiHA TEXHOJOT1S
IUIaHYBaHHS MIJABUIICHHS pPIBHSI MPUBAaOIMBOCTI OaHKa Ha OCHOBI ONTHUMAJbHOIO
BUKOPUCTAaHHA BHYTPIIIHIX 1HBECTHUIIN

B nawuceprauiiiHiii poOOTI BUPINIYEThCA HAYKOBO-NPAKTHUYHA 3ajaya IJIaHYBaHHS
MIJBUILIEHHS PIBHSI NPUBAOJIMBOCTI KOMEpIIMHOro OaHKa 3 TOYKHU 30py KIIEHTIB 3a
pPaxyHOK pO3MOJLTY BHYTPIIIHIX 1HBECTULIIN M0 HAIPSIMKAM JISJIbHOCTI OaHKa.

VY BcTyni 3a3Ha4€HO aKTyalbHICTh TEMH JUCEPTAIliiiHOI poOOTH, CHOPMYITHLOBAHO
METy Ta 3a7adi JOCTi/PKeHHS, HaBEJACHO OOIPYHTYBaHHS HAyKOBOi HOBHU3HU Ta
MPAKTUYHOTO 3HAUEHHS OTPUMAHUX pPe3yJbTaTiB, OCOOMCTHII BHECOK 3100yBaya,
ampoOarfito pe3ysbTaTiB Ta X BHUCBITJICHHS y myoOumikaiisx. HaBegeHo idopwmariito mpo
CTPYKTYpY Ta 00CsT poOOTH.

Y nmepuiomy po3aili BUKOHAHO OTJIAJ CTaHy MpoOJieM MiABUIICHHS PIBHS
MPUBAOIMBOCTI OaHKa Ha MOTOYHUH Yac, Ta OV Mpallb, TPUCBIYCHUX MPOOJIEM1 OIIHKH
Oanka kiieHTaMu. B po3aini BupillyBajuci AB1 3a7adi: BU3HAYEHHS OCHOBHUX KpUTEPIiB
OI[IHIOBaHHsS OaHKa KII€HTaMU (UMM KEPYEThCA KITIEHT MpU BUOOpi OaHKa), Ta PO3TIISL
CTYNEHIO JOCHIIHKEHOCTI MNpoOJIeMaTUKU MIABUILNEHHS pIBHSA TPUBAOIUMBOCTI OaHKa.
BuaineHi ocHOBHI po0JjieMu ICHYIOUMX MIAXOAIB, SIKI 1€ HE BUPIIIEHI, 1 € aKTyaJbHUMHU.
3 ypaxyBaHHSIM BH3HAYEHUX MPOOJIEM ICHYIOUMX IMiJIX0/IiB, COPMYITHOBAHO MMOCTAHOBKY
3a/1a4l TOCHIIKEHHs, Ta METy poOoTHu. MeTa poOoTH JOCATaeThCs 32 paXyHOK BUPILIEHHS

pAaaa nima):[aq, OCHOBHHMH 3 AKHX €:



— CHHTE3 1€papXiuyHOi PO3MOIIICHOI CHUCTEMHU KPHUTEPIiB OLIHKH MPUBAOIMNBOCTI
0aHKa 3 TOUYKH 30PYy KJII€EHTIB,

— CUHTE3 HEUITKO1 MOJIEI1 OI[IHKM PIBHS MPUBAOIMBOCTI OKPEMOTo OaHKa,;

— (hopMyIIFOBaHHS HEUYITKOI JAWMHAMIYHOI MOl TUTAaHYBAaHHS IIIBHUINCHHS PIBHS
npuBabIUBOCTI OaHKa,;

— peaiizallis aJropuTMa IOCIIOBHOTO aHaji3a BaplaHTIB BIIHOCHO ILJIaHYBaHHS
M1JBUIICHHS PiBHS MPUBAOIMBOCTI OKpEeMOro OaHKa;

— po3po6Oka iH(hOopMaILIfHOT TEXHOJIOT1T CUCTEMH MIATPUMKH MPUNUHATTS PIIICHb JJIs
TJIaHYBaHHS MJBUIIECHHS PIBHS MPUBA0OIMBOCTI OaHKa.

Hpyruit po3nil TPUCBSYEHO BepOATbHOMY OMNHUCY Ta MOJENl OIIHKH PIBHS
MpuBaOIMBOCTI OaHKa 3 TOYKU 30py KIIIE€HTIB. Ha OCHOB1 BU3HAUEHUX y MIEPIIOMY PO3ILIL
KpUTEPIiB OIlIHIOBAaHHS OaHKa KIIEHTaMH, MOOY/IOBAHO 1€papXiyHy CHUCTEMY KpHUTEpIiB
ouinku Oanka. ChopmMoBaHO TIIOOANIBHY 1€papXil0 KPUTEPIiB, HA OCHOBI AKOI OYIyHOThCS
JIOKaJIbHI 1€papxii SKI € 3aCTOCOBHUMHU [JIsl OIIIHKM TEBHMX OaHKIB. TakuM YHHOM,
OTPUMAHO 1HCTPYMEHT OIIIHKH IMEBHOT MHOXXMHHU OaHKIB — TOOTO, iX BHIOPSJKYBaHHS 3a
CTyIEeHEeM NpuBadIMBOCTI. MaTeMaTUYHUI anapar, skuil 0yJIo 3aCTOCOBAaHO MPH MOOY10BI
1€papXi4HOi CUCTEMH KPUTEPIiB — METOJI aHANI3y iepapxiii. BHacmigok Toro, mo O1IbIIiCcTh
KpUTEpiiB OIlIHIOBAaHHSI 0aHKa € Cy0 €KTMBHUMHU Ta HE MOXKe OyTH BUMIpeHa KIJTbKICHO
(HampuKIIaa, KpUTEpId <«JIMCTAHIIAHI CEpPBICHM») — OIIHIOBAaHHA OaHKIB IO KPUTEPisM
3MIMCHIOETBCS. 3 BUKOPHUCTAHHSIM METONy MapHux mopiBHAHB Caarti. [ns Toro, mro6
3MEHIIUTH CTYMHiHb BIUIUBY CYO’€KTMBHOCTI OI[IHIOBaHb Ta KBadi(iKallii eKClepTiB Ha
pe3ynbTaT OIIHKKA, B TMPOIEAYpPY OIIHIOBAaHHA BBEIEHO HEWITKy Joriky. OTxe,
3aCTOCOBYETHCS HEUITKA MOAUPIKAIIST METOTy aHAIIIZY 1€EpapXIiid.

TpeTiit po3aUT TPUCBSUYEHO PO3POOLI JUHAMIYHOI MOJIE1 TJIAaHYBAaHHS TT1{BUILICHHS
piBHS puBabIMBOCTI OaHKa. PO3MIISIHYTO Ta 3aCTOCOBAHO Pi3HOBU METO]1a IMOCTIOBHOTO
aHajily BapiaHTiB, a came — anmroput™m «KuiBChbKMI BIHMK», JUIsl  BIJACIBY
0e3MepCneKTUBHUX BapiaHTIB PO3MOALITY 1HBECTULIN. 3 ypaxyBaHHSAM TOr0, 10 €(EeKT Bij
1HBECTYBaHHS Yy TIEBHI KPUTEPIi HE € MUTTEBUM, Ta CIIJ PO3TISLAATH 3a7a4y HA MIEBHOMY

nepiojl 4yacy, 3ajjaua BUPIIIYEThCSA HA 3aJaHOMY IIJIAHOBOMY IEPIOJl, SIKUM JITUTHCA Ha
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nignepionn. Ha xoxxHOMY mifmepioAl MOXKIIMBI Pi3HI BapiaHTH PO3MOJUTY MEBHOI CyMH
1HBECTHIIIH, 1 METOJ] TTOCIIJOBHOTO aHaJli3y BapiaHTIB BUKOPHUCTOBYETHCS ISl TOTO, 1100
HE PO3TJISIIaTH 3aBiIOMO Oe3NMepCreKTUBHI. TakuM 4YMHOM, pe3yibTaTOM IOCIIIKEHb €
JMHAMIYHA MOJIeNb TUTAaHYBaHHS IMJBUINEHHS PIBHS MNpuBaOIMBOCTI OaHKa, TOOTO,
noOy/10Ba TMOBEPXHI 1HBECTYBaHHS (MOXJIMBHMX JIOMYCTUMUX KOMOIHAIlIM BapiaHTIB
PO3MOILTY IHBECTHUIIIH HAa KOKHOMY ITiIIIEPi0/1i MJIAHOBOTO TEPioa).

VY derBepTOMY PO3JIJII HaBEJEHO BIJIOMOCTI IOJ0 MPOCKTYyBaHHS 1H(OpMaIIHHOI
TexHoJjorii. BusHaueHo ocHOBHI ()yHKITIOHaJIbHI Ta HEPYHKIIOHATRHI BUMOTrH. Ha ocHOBI
PO3p00JICHOr0 METOAY Ta MOJIENIeH, peani3oBaHO 1H(OpMAIIiHY TEXHOJIOTII0 CHUCTEMU
MIATPUMKA NPUUHATTA PIIIEHB, VIS SIKOT 00paHO €TaJIOHHY CUCTEMHY apXITEKTypy THILY
KJIIEHT-CEPBEP», 3 «TOHKUM» KIIEHTOM Ta BHUJUICHHUM CEPBEPOM 3aCTOCYHKIB. byio
MepeBIpeHO  Mparne3aTHICTh  iH(opMaIiifHOi TeXHOJIOrii Ha OCHOBI  TECTOBUX
(TATOTOBJICHUX ) TAHUX.

Pe3yabTatu. Y poOOTI BUKOHAHO MPOEKTYBAHHS Ta peati3aliio 3alnpOollOHOBAaHUX
1H(MOpMaIITHOT TEXHOJIOT1T, MOJIeTIeH Ta METO/IIB.

HaykxoBa HOBU3HA pe3yibTaTiB pOOOTH MOJSTa€E B TOMY, 1O B pOOOTI:

— OTpHUMaJIa MOJAIBIIOT0 PO3BUTKY CTATHYHA MOJIENb OLIIHKY MPUBAOIMBOCTI OaHKa
3 TOYKH 30py KIIEHTIB 3a paxyHOK (HOpPMYyBaHHS TPbOX CKIJIQJIOBUX: 1€pApXIYHOI
PO3MOAUIEHOT CUCTEMHU KKJIACTEPIB KIIEHTIB; HEUITKOI 1€papXiyHOi CHUCTEMU KpUTEPIiB
OI[IHKM NpUBa0IMBOCTI 0aHKa; MHOXHWHU OaHKIB-KOHKypeHTiB. lle mo3Bosmiio
CUHTE3yBaTH (DYHKIIII0 KOPUCHOCTI 0aHKAa B KOHKYPEHTHOMY CEPEIOBHIII;

— Bnepiie cuHTE30BaHO OUHAMIYHY MOJIENbh 1HTErPajbHOI OLIIHKK MPUBAOIMBOCTI
0aHKa Ha TUIAHOBOMY MEpIOAl 3 TOYKH 30py MOro MOTEHI[IMHUX KIIEHTIB 3a PaxyHOK
BUKOPUCTAHHS METOJy TOCIIJOBHOTO aHaJi3y BapiaHTIB, MO JO3BOJISIE ITiIBUIIUTU
e(eKTUBHICTh PO3MO/ILTy BHYTPILIHIX 1HBECTULINA OaHKa;

— BHEpIe PO3pOOJICHO METOJ| TUIAHYBAaHHS IIiJIBUINCHHS PIBHSI MPUBAOIUBOCTI
0aHKa 3 TOYKM 30pYy KIIEHTIB, WO JO3BOJSE 30UTBIIUTA €(EKTUBHICTh HOTO

(yHKLIOHYBaHHS;
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— YAOCKOHAJICHO 1H(OpMAIliiHy TEXHOJIOTIIO OI[IHKH CTYIEHs MPUBAaOIMBOCTI Ta
IJIaHYBaHHS TIJBUINECHHS NPUBa0IMBOCTI OaHka, ska 0a3yeThbCs Ha BUKOPHUCTAHHI
PO3pOOJIECHUX METOY T4 MOJICIICH.

[IpakTiune 3HaueHHS Mae po3pobiieHa iHGopMallifHa TEXHOJIOTIS TUIaHYBaHHS
MIJBUINCHHS PIBHSA TNMPUBAOIUBOCTI OaHKa, 110 0a3yeThCs Ha PO3POOJEHUX METOJI Ta
MOJIETISIX, Ky OyJI0 IEpeBipeHO Ha TOBHOPO3MIpHIN BUXiAHIN 1HGOpMAIIii PO CTaH TPHOX
0aHKIB pEriOHAJBLHOIO PIiBHSI y XapKiBCchKikM o0sacti. TakoX NpakTU4YHA I[IHHICTh
aycepTaliifHoi poOoTH mossrae y Bukopuctansi ii pesynbraTiB y AT « BAHK «I'PAHT) -
KOMEpUIHHOMY OaHKy pEerioHaJbHOrO PIiBHSA y XapKIBChbKIM 00J1acTi; y HaBYaJIbHOMY
npoiieci kadeapu NporpaMHoi 1HXKeHepii Ta iHGopMmaIiiiHuxX TexHosorii ynpasiainag HTY
«XIIl» mpu BukmaganHi gucuuiuiiH «Teopis mnpuitHATTA pimeHsy, «lIpoekTyBaHHS
1H(pOpMAIITHUX CHUCTEM», KAPXITEKTYypa Ta MPOEKTYBAHHS MPOTPAMHOTO 3a0€3MEUEHHS»;
y HayKoBO-Jochigaux poborax kadenpu [IITY HTY «XTIIl».

Hucepraiiisi € pe3ylbTaTOM BUKOHAHHS TEMAaTHUKU KadeIpu MporpamHoi 1HXKeHepil
Ta 1HQOpMaIIMHUX TEXHOJOTiH ympaBiiHHA HalioHaabHOTO TEXHIYHOTO YHIBEPCUTETY
«XapKiBChbKUHM MOJITEXHIYHUM 1HCTUTYT». 3100yBad OpaB y4acTh Y HAyKOBO-HOCIITHUX
podorax K8005 NoJIP — 0119U002555 «Po3pobka ™oxeneit Ta iHbopMaliiftHO-
aHAJITUYHUX TEXHOJIOTIH TUTAaHYBaHHS TIOKpAIlleHHS SKOCTI TIPOIeCy PO3poOKH
nporpamuoro 3ade3nedyeHHs ta K8010 NoJ[P — 0121U108305 «Mogeni, aaropuT™Mu Ta
iH(popMalliiiHa TEXHOJOTIS IUIaHYBaHHS PO3BUTKY MPOLECY PO3POOKH MPOTPaMHOTO
3a0e3neyeHHst Ha ocHOB1 Mozeni SPICE INT».

Knrouosi cnosa: indopmartiiitHa TEXHOJIOT1S,, CTaATUYHA MOJECIb, TMUHAMIYHA MOJICIb,

MPUBAOMBICTH OaHKA, METO]T TTOCIIIIOBHOTO aHajIi3a BapiaHTIB, PO3MOALT IHBECTHIIIH.
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ABSTRACT

Dabahian D.O. Models, methods and information technology of planning to
increase the level of attractiveness of the bank from the point of view of customers. —
Manuscript.

Thesis for obtaining the philosophy doctor scientific degree on the speciality
122 “Computer sciences”. — National Technical University “Kharkiv Polytechnic
Institute”, Kharkiv, 2021.

Object of research is the process of planning to increase bank attractiveness level
from the customers’ point of view.

Subject of research is models, methods and information technology of planning to
increase the level of attractiveness of the bank based on the optimal use of domestic
investments.

The dissertation solves the scientific and practical problem of planning to increase
the level of attractiveness of a commercial bank from the point of view of customers
through the distribution of domestic investment in the bank’s products and services.

The introduction indicates the relevance of the topic of dissertation, formulates the
purpose and objectives of the study, substantiates the scientific novelty and practical
significance of the results, personal contribution of the applicant, testing the results and
their coverage in publications. Information on the structure and scope of work is given.

The first section reviews the state of problems of increasing the level of
attractiveness of the bank at the moment, and reviews the work on the problem of
evaluation of the bank by customers. The section solved two tasks: determining the main
criteria for evaluating the bank by customers (what the client is guided by when choosing
a bank), and consideration of the degree of research on improving the level of
attractiveness of the bank. The main problems of existing approaches that have not yet
been resolved and are relevant are highlighted. Taking into account the identified
problems of existing approaches, the formulation of the research task and the purpose of
the work are formulated. The purpose of the work is achieved by solving a number of

subtasks, the main of which are::
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— synthesis of a hierarchical distributed system of criteria for evaluating the bank's
attractiveness from the point of view of customers;

— synthesis of fuzzy model for evaluating the level of attractiveness of an individual
bank;

— formulation of a fuzzy dynamic model of planning to increase the level of bank
attractiveness;

— implementation of the algorithm of sequential analysis of options for planning to
increase the level of attractiveness of an individual bank;

— development of information technology of the decision support system for
planning the increase of the bank's attractiveness.

The second section is devoted to the verbal description and model of evaluating the
level of attractiveness of the bank from the point of view of customers. Based on the
criteria of bank evaluation by clients defined in the first section, a hierarchical system of
bank evaluation criteria has been built. A global hierarchy of criteria has been formed, on
the basis of which local hierarchies are built. These hierarchies are applicable to the
evaluation of certain banks. Thus, a tool for evaluating a certain set of banks is obtained -
that is, their ordering according to the degree of attractiveness. Analytic hierarchy process
has benn used as mathematical instrumentation. Due to the fact that most of the criteria for
evaluating a bank are subjective and cannot be quantified (for example, the criterion of
"remote services quality") - the evaluation of banks by criteria is carried out using the
method of pairwise comparisons Saati. In order to reduce the degree of influence of the
subjectivity of evaluations and the qualification of experts on the evaluation result, fuzzy
logic has been introduced into the evaluation procedure. Thus, a fuzzy modification of the
method of hierarchy analysis is applied.

The third section is devoted to the development of a dynamic model of planning to
increase the level of bank attractiveness. A variant of the method of sequential analysis of
variants i1s considered and applied, namely the “Kyiv Broom” algorithm, for the
elimination of unpromising variants of investment distribution. Given that the effect of

Investing in certain criteria is not instantaneous, and the problem should be considered for
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a certain period of time, the problem is solved in a given planning period, which is divided
into subperiods. Different options for allocating a certain amount of investment are
possible in each subperiod, and the method of sequential analysis of options is used in
order not to consider obviously unpromising. Thus, the result of research is a dynamic
model of planning to increase the level of attractiveness of the bank, ie, the construction of
the investment surface (possible acceptable combinations of investment allocation options
for each subperiod of the planning period).

The fourth section provides information on information technology design. The
main functional and non-functional requirements are determined. Based on the developed
method and models, the information technology of the decision support system is
implemented, for which the reference system architecture of the "client-server" type is
selected, with a "thin" client and a dedicated application server. The efficiency of
information technology was tested on the basis of test (prepared) data.

Results. The design and implementation of the proposed information technology,
models and methods are performed in the work.

The scientific novelty of the results of the work is that in the work:

— the static model of assessing the bank's attractiveness from the point of view of
customers was further developed due to the formation of three components: a hierarchical
distributed system of customer clusters; fuzzy hierarchical system of criteria for assessing
the attractiveness of the bank; many competing banks. This allowed us to synthesize the
utility function of the bank in a competitive environment;

— for the first time a dynamic model of integrated assessment of the bank's
attractiveness in the planning period from the point of view of its potential customers
through the use of the method of consistent analysis of options, which improves the
efficiency of distribution of domestic investments;

— for the first time a method of planning to increase the level of attractiveness of the
bank from the point of view of customers was developed, which allows to increase the

efficiency of its operation;
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— information technology for assessing the degree of attractiveness and planning to
increase the attractiveness of the bank, which is based on the use of developed methods
and models was improved.

The information technology of planning to increase the level of attractiveness of the
bank, based on the developed methods and models has been tested on full-fledged initial
information about the state of three regional banks in Kharkiv region. Also, the practical
value of the dissertation is to use its results in JSC "BANK" GRANT "- a commercial
bank at the regional level in the Kharkiv region; in the educational process of the
Department of Software Engineering and Information Technologies of NTU "KhPI" in
disciplines "Decision Theory", "Information Systems Design", "Software Architecture and
Design”; in research works of the Department of Software Engineering and Information
Technologies of NTU "KhPI".

The dissertation is the result of the Department of Software Engineering and
Information Technology Management of the National Technical University "Kharkiv
Polytechnic Institute". The applicant participated in research work K8005 NeDR -
01190002555 “Development of models and information-analytical technologies for
planning to improve the quality of the software development process” and K8010 NeDR -
01210108305 “Models, algorithms and information technology for planning the
development of the software development process SPICE INT”.

Keywords: information technology, static model, dynamic model, bank

attractiveness, method of sequential analysis of variants, distribution of investments.
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