O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1IKOBHI HOMep: 0825U003443
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 14-08-2025

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CaBueHnko Cepriit OnexcangpoBUY

2. Serhii O. Savchenko
KBasmigikamis:
InenTudikarop ORCID ID: 0000-0001-9706-5334
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHeniaJbHOCTI: 121

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: [HxXeHepis IpOrpamMHoOro 3a6e3nedeHHs

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i CreniajgbHOCTI: 47709 [HKeHepis NIPOrpamMHOro 3a6e3ne4eHHs

JlaTa 3axHCTy: 27-08-2025

CrneniaJbHICTh 3a OCBITOIO: Komm'ioTepHi HayKu
Micue po6oTu 3400yBayva:

Kopg 3a €1PIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpaBiiHHs:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeNiaJai30BaHOi BY€HOI pagH). PhD 10362
IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: XepPCOHCHKUIL IePKABHUIA YHIBEPCUTET

Kopg 3a €IPIIOY: 02125609

Micue3Haxoa>KeHHS: By/. VHiBepcUTeTChKa, 6yi1. 27, XepcoH, 73003, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' ocoomu: XepCOHCBKUN [E€P>KaBHUM YHIBEPCUTET
Kopg 3a €IPIIOY: 02125609

Micue3HaxoaKeHHS: ByJI. VHiBepcuteTchka, 6ya. 27, XepcoH, 73003, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TeMaTHYHHUX PYyOPHK: 20.54.03, 20.54.07

Tema gucepranii:
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II€PCOHAJII30BaHUX iHBECTULIITHUX NOPTQeEiB

2. Development of an Automated Financial Advisory Information System for Generating Personalized Investment
Portfolios

Pedepar:

1. CaBuenko C. O. Po3po6s1eHHS aBTOMaTH30BaHOi iHpopMaLiliHOI cucTeMU (PiIHAHCOBOTO KOHCYJIbTYBaHHS [1JIs1
reHepatlii nepcoHali30BaHMX iHBeCTULINHUX NopTdeiB. — KBasigikaliliHa HayKoBa Npalis Ha IIpaBaxX pyKoOIIUCY.
Juceprauis Ha 300yTTs HAYKOBOI'O CTYIEeHs OKTopa Qinocodii 3a crienianbHicTio 121 IHXeHepis TporpaMmHOro
3abe3nevyeHHs. XepCOHCbKUI epkaBHuil yHiBepcuteT MOH Ykpainy; Xepcon, 2025. [lucepTraliiiHy po6oTy
IIPUCBSIYEHO BUPIIIEHHIO aKTyaJbHOI HAYKOBO-TIPAKTUYHOI 3a/1a4i pO3p006JIeHHSI aBTOMATU30BaHOI iH(pOpMaLiitHOi
crucremu GiHaHCOBOTO KOHCYJIbTYBAHHSI, IPU3HAYEHOI 17151 TeHepallii nepcoHasnizoBaHuX iHBeCTULIHUX TOpPTQetiB.
AKTyanbHICTh 0OPaHOI TEMATUKY MOSICHIOETHCS HEOOXiIHICTIO 3a6€e3e4eHHs JOCTYIIHUX Ta €(PEeKTUBHUX
(iHaHCOBMX KOHCYJIbTALliil IIMPOKOMY KOJIy KOPUCTYBaYiB, 30KPEMa y KOHTEKCTi BUCOKOI iH(IALii Ta 06MEXKEHOI
ePEeKTUBHOCTI TPAAULIHUX CIIOCO6iB 3a0LIa/I)KEHHS], TAKUX K 6aHKIBCHKi AEN03UTH. Y BCTYIIi 10 pOOOTH PO3KPUTO

aKTyaJIbHICTb TEMHU, BUBHAYEHO METY, 3aBIaHHS, 00'eKT, IpeIMeT i MeTou AOCiIPKeHHS. 3a3HaueHo, 10 Cy4YacHi



CHACTEMU aBTOMAaTU30BaHOro (iHaHCOBOro KOHCYJIbTYBaHHS (Robo-Advisors) HabyBalOTb NOMYJISIPHOCTI 3aBASKA
IOCTYITHOCTI, 3pyYHOCTI BUKOPMCTaHHSI, HU3bKOMY IIOPOTY BXOZy Ta MOXJIMBOCTI HaJIaIITYBaHHS [I€PCOHAII30BAHUX
napaMeTpiB iHBecTULiNHUX opTdediB. [lepmuil po3zin gucepralii IpHUCBSIYEHO aHai3y Cy4YaCHUX NOCTiIKeHb 32
TEMOI0 AMCepTaLiliHOI pOoOOTH Ta iCHYIOYMX HiIXOLiB y cpepax aBTOMATU30BAHUX CUCTEM (PiHAHCOBOTO
KOHCYJIbTYBaHHS Ta 3aCTOCYBAaHHIO 3aC06iB MaIMHHOTO HaBYaHHS y QiHAHCOBIi ranysi. JloBeieHo akTyalbHiCTh
3aCTOCYBaHHS METOJIiB i aJIFTOPUTMIB MallIMHHOTO HaBYaHHS, 30KpeMa HEMPOHHUX Mepexx LSTM, niis
IIPOTrHO3YBaHHS LiHU PiHaHCOBUX iHCTPyMeEHTIB. [IpoaHanizoBaHO NepeBaru oeJHaHHs KIaCU4HOI Teopii
MapkoBgila 3 CydaCHMMHN METOLAMU MAlIMHHOTO HaBYaHHS, 110 AO3BOJISIE 3HAYHO MiABUIIATA €(PEKTUBHICTDb
iHBeCTULIMHUX pilneHb. TaKoX y MepIIOMy PO37isli BUCBITIIOIOTHCS IIPOOJIEMH, 3 SKUMU MOXXYTb 3iITOBXHYTUCS
iHBECTOPU-TI0YATKIBILi. 3a3HAYE€HO BAKJIMBICTD IICUXOJIOTIYHUX ACIIEKTIB i BpaxyBaHHS IHAUBIAYaJIbHUX
0co6MBOCTEN iHBECTOPIB. Jpyruil po3ais NPUCBSIYE€HO OOIPYHTYBAHHIO METO0JIOTIYHUX HiIXOLiB 10 3a7a4
IIPOTHO3YBaHHS LiiH Ha (iHAHCOBI iIHCTPYMEHTH, TOOYL,0BM IOYATKOBOTO iHBECTHULIITHOTO NOPTQEI0 Ta 10ro
nojaibIIoMy pebasaHcyBaHHi. TakoxX B Ipyromy po3fiijii peicTaBleHo PO3pobieHy apXiTeKTypy CUCTeMU
(iHaHCOBOTrO KOHCYJIbTYBaHHS, sIKa llepeabadyae BUKOPUCTaHHSI MiKpOCepBiCHOI apxiTeKTypu. OnucaHo MOIyJii
IIPOTHO3YBaHHS LiH (PiHAHCOBUX IHCTPYMEHTIB, (POPMyBaHHs Ta pebaslaHCyBaHHS NOPTQEIiB, @ TAKOK MOKIMBOCTI
B3a€MOIii 3 KOpUCTYBaYyaMu yepe3 MeceHIKepu. JleTasbHO OGIPYHTOBAHO BUKOPUCTAHHS Mozesi MapKogina ta
MoOJIeJIEV TPOTHO3yBaHHS Ha OCHOBI MHOKMHHOI JIiHIMHOI perpecii Ta HeipoHHUX Mepexk LSTM. Takoxk onucaHo
MOJeJIb 3a0€3I1e4YeHHsI IIOCTIMHOrO PiBHS CIIOKMBAHHS 32 JOINOMOTOI0 AJITOPUTMY, 1O O3BOJISIE BU3HAUYUTU
ONTVMMAaJIbHUIA PO3NOIIJ 3a0WAIKEeHD 1J1s iHBeCTOPIB. TpeTiil po3ais IPUCBIYEHUN EKCIIEPUMEHTAILHOMY
TECTYBaHHIO 3a[IPOIIOHOBAHUX METO/IIB Ta aJIrOpUTMIB. [IpoBeseHi nociKeHHs 10Ka3aau BUCOKY e(peKTUBHICTh
LSTM-mMepex 17151 IPOrHO3YBAaHHS BAIIOTHUX Map 3 NOXMOKOI0 MeHIe 0,5%. AJITOPUTM MHOXKUHHOI JIiHIMHOI
perpecii NpoAeMOHCTPYBAB BUCOKY €(pE€KTUBHICTb IPOTHO3YBaHH L[iHU 3aKPUTTS IJ1s1 YCiX TUIIB aKTUBIB, 10
PO3IJISLAAIOTHCS B JoCinKeHHi. [IopiBHA/NIbHNY aHai3 pi3HUX MeTOIiB GOpPMYBaHHS iHBECTHULIHOTO OPTHEIo
II0Ka3aB [epeBary BUKOPMCTaHHS NPOTHO3HUX JJAHUX JJI 3HUKEHHS BTPAT iHBECTULIITHOTO NOpTdes y nepioau
PYHKOBOI HECTabiIbHOCTI. 3alpOIIOHOBAHNI aJITOPUTM pebajiaHCyBaHHS IOPTQeJisl Ha OCHOBI (PiHAHCOBUX
iHAMKaTOPiB OKa3aB IepeBary HaJl TPAULIiHOIO CTPATETIeI0 «KyNU i TpUMaii», 3a6e3Medyoun CTabiIbHICTb
noptdeJis HaBiTh y KpU30Bi nepioau. Y pe3ysbTaTi JOCTIIKEHHS CTBOPEHO IIPaKTUYHE pillleHHs y BUIJISA] 4aT-60Ta,
110 [103BOJIsIE aBTOMAaTUYHO HaJlaBaTy NepCOHai30BaHi (iHaHCOBI pEKOMEHallii IIMPOKOMY KOJIy KOPUCTYBaviB 6e3
crenjanbHAX (PiHAHCOBUX 3HaHb. PeasizoBaHa cucTema 3abe3neuye BUCOKY 6e3IeKy NepCOHANbHUX JAHUX,
3pYy4HiCTb BUKOPHUCTAHHS Ta MOXKJIMBICTb MOJAJIBIIOrO MaciITabyBaHHsl. OTpUMaHi TEOPETUYHI pe3yIbTaTH MAIOTh
HAyKOBY HOBHU3HY, sIKa I10JISITa€ y TO€JHAHHI KJacu4HOoi NopTdesnpbHoi Teopii MapKoBila 3 cyyacCHUMU MeTOAaMuU
MaIIMHHOTO HaBYaHHY IS iIBUILIEHHS SIKOCTI iHBECTULINHUX NOPTQeiB. TakoxX 0yJI0 €eKCIIEPUMEHTANBHO
I0Be/IeHO e(PEeKTUBHICTb 3aIIPOIIOHOBAHOTO aBTOPOM QJITOPUTMY pebalaHCyBaHHS iHBECTULIMHOTO MOPTQEIO, SIK
I1if; Yac eKOHOMIYHOTO LMKy 3POCTaHHS, TaK i B Iepiof ry106anpHoi penecii. [TpakTiyHa 3HaUyLiCTb JOCIIiIKEeHHSI
IOJISITa€ Y CTBOPEHHI OKPEMUX MO/IYJliB aBTOMATHU30BaHOI CUCTEMU (PiHAHCOBOT'O KOHCYJIbTYBAHHS, SIKi MOXKYTb OYTH
BIIPOBA/I’KEHi B MOBHOLIHHUI Robo-Advisor cepsic BiAnoBigHO 0 po3pobseHoi apxitekTypu. Kio4dosi cioBa:
aBToMarr3oBaHa iHpopmaliiiHa cucteMa, GiHaHCOBe KOHCYJIbTYBaHHS, [I€PCOHAJI30BaHUM iHBECTULINHUT
noptdens, Robo-Advisor, LSTM HelipoHHi Mepeski, MHOKUHHA JiHiliHa perpecis, nopTdenbHa Teopis MapKosila,
IIPOTHO3YBaHHS 1IiH, pebajlaHCyBaHHS iHBECTULIIMHOTO IOPT(esl, MAllMHHE HAaBYaHHSI.

2. Savchenko S. Development of an Automated Financial Advisory Information System for Generating Personalized
Investment Portfolios. — Qualifying scientific work on manuscript rights. Dissertation for obtaining the scientific
degree a Doctor of Philosophy in the specialty 121 Software engineering. Kherson State University, MES of Ukraine;
Kherson, 2025. The dissertation is devoted to solving the relevant scientific and practical problem of developing an
automated financial consulting information system to generate personalized investment portfolios. The relevance
of the chosen topic is explained by the need to provide accessible and effective financial advice to a wide range of
users, particularly in the context of high inflation and the limited effectiveness of traditional savings methods, such
as bank deposits. The introduction reveals the topic's relevance and defines the study's purpose, objectives, object,
subject, and methods. It is noted that modern automated financial advisory systems (Robo-Advisors) are gaining



popularity due to their accessibility, ease of use, low entry threshold, and the ability to customize personalized
parameters of investment portfolios. The first section of the dissertation is devoted to the analysis of current
research on the topic of the study and existing approaches in the areas of automated financial advisory systems
and the use of machine learning tools in the financial industry. The relevance of using machine learning methods,
particularly LSTM neural networks, for forecasting the value of financial instruments is proved. The advantages of
combining the classical Markowitz theory with modern machine learning methods are analyzed, which can
significantly improve the efficiency of investment decisions. The first section also highlights the problems that
novice investors may face. The importance of psychological aspects and considering individual investor
characteristics is highlighted. The second section is devoted to substantiating methodological approaches to
forecasting prices for financial instruments, building an initial investment portfolio, and its subsequent
rebalancing. The second section also presents the developed architecture of the financial advisory system, which
involves microservice architecture. The modules for forecasting the prices of financial instruments, forming and
rebalancing portfolios, and the possibilities of interaction with users through messengers are described. The use of
the Markowitz model and forecasting models based on multiple linear regression and LSTM neural networks is
substantiated in detail. The study also describes a model for ensuring a constant level of consumption, which
allows for determining the optimal distribution of savings for investors. The third section is devoted to
experimental testing of the proposed methods and algorithms. The studies have shown the high efficiency of LSTM
networks for forecasting currency pairs with an error of less than 0.5%. The multiple linear regression algorithm
has demonstrated high efficiency in predicting the closing price for all types of assets considered in the study. A
comparative analysis of different methods of investment portfolio formation has shown the advantage of using
forecast data to reduce investment portfolio losses in times of market instability. The proposed algorithm of
portfolio rebalancing based on financial indicators has shown an advantage over the traditional 'buy and hold'
strategy, ensuring portfolio stability even in times of crisis. The study resulted in a practical solution: a chatbot
that automatically provides personalized financial advice to a wide range of users without special financial
knowledge. The implemented system ensures high security of personal data, ease of use, and the possibility of
further scaling. The obtained theoretical results have a scientific novelty, combining the classical Markowitz
portfolio theory with modern machine learning methods to improve the quality of investment portfolios. The
algorithm's effectiveness for rebalancing an investment portfolio proposed by the author has been experimentally
proven during the economic growth cycle and the global recession. The study's practical significance lies in
creating individual modules of an automated financial advisory system that can be implemented in a full-fledged
Robo-Advisor service per the developed architecture. Keywords: automated information system, financial
consulting, personalized investment portfolio, Robo-Advisor, LSTM neural networks, multiple linear regression,
Markowitz portfolio theory, price forecasting, investment portfolio rebalancing, machine learning.
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