PE®EPAT

AKTyaJbHiCTh TeMH. B cyyacHOMy €KOHOMIYHOMY CEpEIOBHUIIll 3HAYHO
3pOcTae BaroMiCTh IPOrHO3YBaHHS, SIKE MEPETBOPIOETHCS HA BAXKIUBY CKIIAZIOBY
MPOILIECY YXBAJICHHS PILICHb.

OCHOBOIO MPOTHO3YBaHHS B €KOHOMILII CIIYyTY€ €KOHOMIKO-MAaT€MaTHYHE
MOJICITFOBaHHS, 1110 J103BOJIsI€ BUKOHYBATH aHAII3 OYIKyBaHHUX IO11 Ta BapiaHTIB
PO3BUTKY cUTyaliii. MaTemaTu4He MOJICIIOBAHHS BUKOPUCTOBYE PI3HI METOJU
aHai3y Ta IMiJIXO0/IH.

B exoHOMIUYHOMY CepeJOBMILI aJallTUBHE MOJICIIOBAHHS 3ailMae Jyxke
3Ha4YHY pojb. BOHO 103BOJIsI€ OLIBII TOYHO BIJOOpa)kaTh MOTOYHUN CTaH
E€KOHOMIYHHMX TIPOIIECIB, BPAaXOBYIOUM IX JWHAMIYHY MPUPOIY 1 TMOCTIHHY
€BOJIIOIIF0. AJanTUBHI MOJENl, Ha BIAMIHY BIJl TpPaguUIAHUX, MOXYTb
e(EeKTUBHO BpaxOBYBAaTH 3MIHM B €KOHOMIYHIM CHCTEMI, IO € KPUTUYHO
BaXJINBUM B yMOBax pedopm.

B 1minoMy, BaxXIUBICTH 1 CKJIQJHICTh MPOTHO3YBAaHHA B Cy4acHIH
€KOHOMIlll, B TOMY 4YMCIi 1 B JAISUIBHOCTI OaHKIB, 3yMOBIIOE€ HEOOXITHICTh
NOJANBIINX AOCTIPKEHb Ta PO3BUTKY B 11l ramysi, po3poOKu OUTbII TOYHHUX Ta
HAJIMHUX I1HCTPYMEHTIB IS aHajii3y CTaHy Ta MPOTHO3YBAHHS IOKA3HUKIB

(h1HaHCOBUX MOKA3HUKIB OAHKY.

Metra poGoTH: CTBOPECHHS CHCTEMH TIPOTHO3YBaHHS (DiHAHCOBHUX
MOKa3HUKIB OaHKY 3 BUKOPUCTAHHSM HEHUPOHHOT MEpEXi IUIIXOM BU3HAYCHHS

e(eKTUBHUX COCO0IB aHaMI3y (PIHAHCOBUX MOKA3HUKIB OaHKY

O0’ekTOM [JOCJTIIKEHHsI € TPOIeCHM MPOTHO3YBaHHA (DIHAHCOBUX

MOKA3HUKIB JIISUIbHOCTI OaHKIBCHKUX YCTaHOB.

IlpeameTomM pmOCJisKeHHSI € METOJIU, MOJENl 1 MporpamHi 3acoou

MIPOTHO3yBaHHs (DIHAHCOBUX MMOKA3HUKIB OAHKY.



Meroau fAocCailKeHb: TOPIBHSJIBHUM Ta EMIIIPUYHUNA  METOIH,

MOJICITIOBAHHS, TIPOTHO3YBAaHHS, TEOPisl HEUPOHHUX MEPEK, MAITUHHE HABYaAHHS.

HaykoBa HOBU3HA:

— 3alpONOHOBAHO  CIOCI0O  TPOTHO3YBaHHS,  SKUM  TIOEIHYE
BUKOPUCTAHHA METOAY IepeAdauyeHHs YMOBHOI MMOBIPHOCTI €KCTpEMallbHUX
MO/Ti Ha OCHOB1 MOJIEJI IEPEX0/1y CTaHIB Ta METOTy MOOYI0BU MOJIEI CUMETPil
Ha KOPOTKHX YaCOBHX MaclITadax;

— 3allpOTIOHOBAHO  BUKOPHCTAHHA  HEHPOHHOI  Mepexi s
MPOTHO3yBaHHs (DIHAHCOBHUX MOKAa3HUKIB OAHKY;

— BUKOHAHO TPOrpaMHy peali3alilo 3anpolOHOBAHUX CIOCO0IB

MPOTHO3YBaHHS (PIHAHCOBUX MOKA3HUKIB.

IIpakTyHa HiHHICTB: PO3pO0JIeHI 3acO00M MPOrHO3YBaHHS (DIHAHCOBHX
MOKA3HUKIB CIPUATUMYTh MiJABUIICHHIO TOYHOCTI IMPOTHO3YBAHHS YHCTOIO

npuOyTKy OaHKY B OpraHI4YHUX yMOBaXx.

Anpobaunisa pe3yabTaTiB AUcCepTaLii: OCHOBHI MMOJOXKEHHS 1 PE3yJIbTaTH
poOOTH MpeIcTaBlIeH] Ta 0OrOBOPIOBAIMCH HA KOH(PEPEHITISAX:
- X MixnHapoaHa HaykoBo-TexHIuHa Internet-koudepenitis «CydacHi MeToa,
iH(dopmMarliiine, mMporpaMHe Ta TEXHIYHE 3a0e3MEeUeHHS CHUCTEM KepyBaHHS
OpraHi3aliifHO-TEeXHIYHUMH Ta TE€XHOJOTTYHUMH KOMIUIEKCaMuy. 24 JucTonaaa
2023 p. — K.: HYXT, 2023.
- Ilpukiagna wMaremMaTtuka Ta KOMII'IOTHUHT. XVI HayKoOBO-NpakTUYHA
KoH(pepeHuis marictpanTiB Ta acnipanTiB [IMK-2023 ¢dakynbrery npukiaaHoi

MaremaTuku 28 - 30 mucronana 2023 p., Kuis, Ykpaina. — K.:KIII, 2023.



Ily6aikamii: 3a TeMOI0 JOCHTIKEHB OITyOIIKOBaHO 2 HAYKOBI TIpalll — Te31

JIOTIOB1/IeH Ha KOH(EPEHITIsIX.

CrpykTypa Ta 00csr po0oTH: Maricrepcbka AuMcepTalis CKIaJaeTbes 3
BCTYyIly, YOTHUPHOX PO3/LTIB, BHUCHOBKY, CIHMCKY BHUKOPHCTAaHHUX JDKEpeNl Ta
JIONATKIB.

Beryn Mictuth onuc mpobiieM, 10 BUHUKAIOTh IMPU MPOTHO3YBaHHI
(hiHaHCOBUX MOKA3HHKIB 0aHKY, a TAKOXK aKTyaJIbHICTh HAMPSMKY JTOCIIIKEHb.

[lepiuii po3/iJi MICTUTh OCHOBHI TEOPETHYHI BIJIOMOCTI II0JI0 1ICHYFOUUX

croco0iB MPOrHo3yBaHHs (DIHAHCOBUX MOKA3HUKIB OaHKY, TAaKOX BUKOHAHO iX
aHaji3. Y po3ain HaBEICHO OIS Mpalb SK 3aKOPJOHHHX, TaK 1 BITYM3HIHUX
BUCHUX, PUCBSIYCHUX METOJ/IaM IMPOTHO3YBaHHSI.

Jpyruil po3aid MiCTUTh aHajll3 MIIXO/IB O MPOTHO3YBAaHHS (PIHAHCOBUX

MOKa3HUKIB OaHKy 13 3aCTOCYBaHHSIM HEHUPOHHHMX Mepex. Takok y posaim
NPEJICTABIICHO JOCIIKCHHS MAaTeMAaTHYHUX MOJCNCH JJIi TMPOTHO3YBaHHS
(hiHaHCOBHX MTOKA3HUKIB OaHKY.

Tpetiit po3Aia MICTUTh OMUC 3aITPONIOHOBAHUX PILIEHB Ta iX MPOrpPaMHOi

peanizallii, a TakoXX MPOrpaMHUX MOJYJIB JJI1 NMPOTHO3YBAHHS (PIHAHCOBUX
MOKa3HUKIB OaHKY.

UerBepTuii po3/isi MICTUTh aHa3 Pe3yJbTaTiB, OTPUMAHUX IIIJI Yac

MPOBE/ICHHSI EKCIIEPUMEHTAIBLHUX JOCTIPKCHh Ta TIOPIBHSIHHS 3 ICHYIOUMMH
QNTOPUTMAMHM TPOTHO3YBAHHSI.

BHCHOBKHM MICTATH MIJICYMKH BUKOHAHO1 pOOOTH.
MaricTepcbka aucepTallis MpeACcTaBiIeHa Ha 74 apKyIiax, MiCTUTh 4 1ojaTka, 35

JoKepen, 16 pucyHKiB 1 8 TaOnHIIb.

Kuro4oBi cioBa: mporao3yBanHs (iHAHCOBUX MOKA3HUKIB OAHKY, MaTeMaTUYHA

MOJIeb, HEMPOHHA Mepeka, YUCTUN PUOYTOK.



ABSTRACT

Actuality of theme. In today's economic environment, forecasting is
becoming increasingly important, and it is becoming an important part of the
decision-making process.

The basis of forecasting in the economy is economic and mathematical
modeling, which allows to analyze expected events and options for the
development of situations. Mathematical modeling uses various analysis methods
and approaches.

Adaptive modeling plays a very significant role in the economic
environment. It allows to more accurately reflect the current state of economic
processes, taking into account their dynamic nature and constant evolution.
Adaptive models, unlike traditional ones, can effectively take into account
changes in the economic system, which is critical in the context of reforms.

In general, the importance and complexity of forecasting in the modern
economy, including in the activities of banks, necessitates further research and
development in this area, the development of more accurate and reliable tools for

analyzing the state and forecasting the bank's financial performance indicators.

Purpose: to create a system for forecasting the financial performance of
the bank using a neural network by identifying effective ways to analyze the

financial performance of the bank

The object of research is the processes of forecasting financial

performance of banking institutions.

The subject of the study is methods, models and software tools for

forecasting the financial performance of the bank.



Research methods: comparative and empirical methods, modeling,

forecasting, neural network theory, machine learning.

Scientific novelty:

- A forecasting method is proposed that combines the use of a method for
predicting the conditional probability of extreme events based on a state transition
model and a method for building a symmetry model on short time scales;

- Using of a neural network for forecasting the financial performance of a
bank is proposed,;

- Software implementation of the proposed methods for forecasting

financial indicators.

Practical value: the developed tools for forecasting financial indicators
will help to improve the accuracy of forecasting the bank’s net profit in organic

conditions.

Approval of the results of the dissertation: the main provisions and
results of the work were presented and discussed at conferences:

- X International Scientific and Technical Internet Conference "Modern
Methods, Information, Software and Technical Support of Management Systems
for Organizational, Technical and Technological Complexes". November 24,
2023 - K.: NUFT, 2023.

- Applied Mathematics and Computer Science. XVI Scientific and
Practical Conference of Undergraduate and Postgraduate Students PMK-2023 of
the Faculty of Applied Mathematics, November 28-30, 2023, Kyiv, Ukraine - K.:
KPI, 2023.

Publications: 2 scientific papers were published on the topic of research -

abstracts at conferences.



Structure and scope of the work: the master's thesis consists of an
introduction, four chapters, a conclusion, a list of references and appendices.

The introduction contains a description of the problems that arise when

forecasting the financial performance of a bank, as well as the relevance of the
research area.

The first section contains basic theoretical information on the existing

methods of forecasting bank financial performance, and their analysis. The
section provides an overview of the works of both foreign and domestic scholars
on forecasting methods.

The second section contains an analysis of approaches to forecasting bank

financial indicators using neural networks. The section also presents a study of
mathematical models for forecasting bank financial indicators.

The third section contains a description of the proposed solutions and their

software implementation, as well as software modules for forecasting the bank's
financial performance.

The fourth section analyzes the results obtained during the experimental

studies and compares them with existing forecasting algorithms.

The conclusions summarize the work performed.

The master's thesis is presented on 74 pages, contains 4 appendix, 35

sources, 16 figures and 8 tables.

Keywords: forecasting of financial indicators of a bank, mathematical

model, neural network, net profit.



