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HA BUKOHAHHA KBaJjigikauiiiHoi podoTn

crneniajbHOCTI 121 Inorcenepis npoepamnozo 3a6e3nedeHns
(k00 [ Ha36a cneyianbHOCMi)

CTy/JeHTa 121m-23-2 Cycnogy Anopiro Borooumuposuyy
(rpyma) (mpizBuIIe Ta iHIIIATN)
Tema kBasigikauiiinoi podoTn Po3pobra ma docnioacenns epexmugnocmi

BNPOBAVIAHCEHHS NPOSPAMHO20 3a0e3neyeHH s 0l MOOENI08AHHA ONMUMATbHUX

nopmdehenie yinHUX nanepis 3a 00ONOMO20H0 K1ACMeEePHO20 AHANI3Y

1 IIICTABU JIsA MPOBEAEHHSA POBOTH
Haxka3s pexkropa HTY «/lninpoBcrka nmomitexHika» Bij 17.10.2024 p. Ne 1388-c
2 META TA BUXIJIHI JAHI JJISA TIPOBEAEHHSA POBIT

O0’ekT AoCHiIKEeHb — TPOIEC MOJCITIOBAHHS ONTHUMAIbHUX TOPT(]ENiB IIHHUX
narepiB 3a JOMOMOTOI0 KJIaCTEPHOTO aHali3y.

IIpeamer pociigxkens — (QiHAHCOBI NaHi, IO XapaKTEPU3YIOTh AMHAMIKY MIHHUX
narnepiB, Takl K BOJATUIIBHICTD, TIOX1IHICTh, 1HIII KJIFOUOBI METPUKH.

Meta po6oTu — 111 poO0oTa CcripsiMOBaHa Ha PO3POOKY Ta JTOCHIPKEHHS e(heKTUBHOCTI
BITPOBA/KEHHS MTPOrpaMHOTO 3a0e3MeueHHs A1 MOJICTIOBAHHS ONTUMAIBHUX TOPTQEIiB
[[IHHKX Tarnepis.

BuxinHi 1ani 1yist npoBeaeHHsi po60TH — TEOPETHUYHI 3HAHHS 3 (PIHAHCOBOTO aHATI3Y,
METOJIIB ONTHUMI3alil MopTdeniB, aaropuTMIB KiIacTepu3alli Ta NMPAaKTUYHI HABUYKH Y
CTBOPEHHI TPOrPaMHOTO 3a0e3Me4YeHHs] 3 BHUKOPUCTAHHSM CYYaCHUX I1HCTPYMEHTIB
PO3pOOKH.

3 OUIKYBAHI HAYKOBI PE3YJIbTATHU

HaykoBa HOBHM3HA 10Jira€ y IMIO€JHAHHI KJIACTEPHOIO aHali3y 3 IPOLEcOM
MOJICIIOBaHHA TMOPT(dENniB MIHHUX manepiB y Qopmi mporpaMHOTO 3a0e3medeHHs.
Knacrepusanis sik IHCTpyMEHT aHalli3y J103BOJIs€ €(DEKTUBHO rPyIyBaTH aKTUBH HA OCHOBI 1X



(1HAaHCOBUX XapaKTEPUCTHUK, IO CIPUSE BUZHAYEHHIO IHBECTULIIMHUX CTpaTeriil.

IIpakTH4yHa WiHHICTBH MoJisArae B po3poOIli MPOrpaMHOro 3abe3neueHHsl, 0 IHTerpye
METOJIM KJIACTEPHOTO aHaji3y y BeOJIOAATOK, J03BOJISIE aBTOMATU3YBATHU PO3PaXyHKH Ta
Bi3yaJi3allilo pe3yJbTaTiB, 3aBASKH YOMY KOPUCTYBadl OTPUMYIOTh JOCTYI JO 1HTYiTHUBHO
3pO3YMIJIOTO IHCTPYMEHTY.

4 BUMOI'1 10 PE3YJIBTATIB BUKOHAHHA POBOTHU

PesynbraTt mociiakeHs MaloTh OyTH TPEICTABICH] Y BUTJTIS/L, IO O3BOJISIE TOOAYUTH
Ta OIIHUTH PE3yJbTaT 3aCTOCYBAHHS KJIACTEPHOrO aHaI3y 1 JOMUIBHICTE BUKOPHUCTAHHS
BE0JI0/IATKY JIJIs1 MOJETIOBAHHSI ONTUMAIBHUX MOPT(EiB I[IHHUX MaIepiB.

S ETAIIM BUKOHAHHS POBIT

Crtpokn
. . . BUKOHAHHSA PoOiT
HaiimenyBaHHsI eTanmiB po0iT
(moyaTok —

Kinenn
AHaJii3 TeMH Ta ITOCTaHOBKA 3a7a4l 13.10.2024-30.10.2024
Po3pobka BebrogaTKy 01.11.2024-30.11.2024
Hocnimkenas: edeKTUBHOCTI BIPOBa/KeHHs mporpamuoro | 01.12.2024-10.12.2024
3a0e3neyueHHs A1 MOACNIIOBaHHS ONTUMAJIbHUX MOPTQEiB

6 PEAJIIBALIIA PE3YJIBTATIB TA EOEKTUBHICTbD

Exonomiunuii edekT Bia peanizaiii pe3ynbTaTiB poOOTH OUIKYETHCS MO3UTHBHUM
3aBASIKM aBTOMAaTH3alli mpoliecy aHamily (piHAaHCOBMX aKTHBIB 1 (popmyBaHHS mopTdeniB
[IHHKUX TanepiB, IO JT03BOJIIE CKOPOTUTH BTPATH HA aHAJNITHYHI MOCIYTH Ta MiABUIIUTH
e(EKTUBHICTh NPUIHATTS 1HBECTHUIIIMHUX PIIICHb.

CouiaapHuii edekT Big peanizaiii pe3ynbTaTiB POOOTH OYIKYETHCS MO3UTUBHUM
3aBISIKA  TABUIICHHIO JOCTYMHOCTI AHATITHYHUX I1HCTPYMEHTIB JUIsl IIUPOKOTO KOJia
KOPHCTYBayYiB, SIK JOCBIYEHUX 1HBECTOPIB, TaK 1 MOYATKIBIIIB.
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PEDEPAT

[TosicHroBasibHA 3amucka: 84 crop., 13 puc., 2 nonarka, 27 mxepen.

OG’eKT JOCIHIKEHHS: MPOLIEC MOEIIOBaHH ONTUMAIbHUX MOPTQENIB LIIHHUX
narepiB 3a JOTIOMOTOI0 KJIACTEPHOTO aHaJi3Yy.

[Ipenmer JTOCIIDKeHHS: (DIHAHCOB1 J1aHi, IO XapaKTEPU3YIOTh JIUHAMIKY
I[IHHKX TanepiB, Taki sIK BOJATUIBbHICTD, JOX1THICTD, 1HII KJIHOUYO0B1 METPUKH.

Mera pobGotu: po3poOKa Ta JOCHIIKEHHS €(QEKTHBHOCTI BIPOBAKCHHS
POrpaMHOrO 3a0e3MeueHHs Il MOJENIOBAaHHS ONTHUMAaIbHUX MOPTQETiB MIHHUX
nanepis.

Meroau pocnijpkeHHs. Jlisi BUpIIIEHHS TMOCTaBIICHUX 3a/1ad BUKOPHUCTaHI
MeTOAM: 301p ICTOPUYHHUX (DIHAHCOBHX AAHUX, PO3PAXYHOK METPHK, 1HTEpHpeTawis
pe3yJIbTaTIB KJIIACTEPHOTO aHaI3y.

HoBu3zHa nosnsrae y moeJHaHHI KJIaCTEPHOTO aHaJI3y 3 MPOIECOM MOJICITIOBAHHS
noptdeiB MIHHUX NanepiB y ¢Gopmi mporpaMHoro 3abdesneuenns. Knactepuzaris sk
IHCTPYMEHT aHaJli3y J103BOJIsI€ €(PEKTUBHO rPYITyBaTH AKTUBU HA OCHOBI iX (JIHAHCOBUX
XapaKTEPUCTHK, 1110 CIPUSIE BUBHAYEHHIO IHBECTUIIMHUX CTpATETrii.

[IpakTuHa WIHHICT, pe3yJbTaTIB TOJISITAE B PpO3pOOIll  MPOrpaMHOIO
3a0e3nedYeHHs, M0 IHTErPye METOJIU KJIACTEPHOTO aHali3y y BeOJO0JATOK, JO3BOJISIE
ABTOMATU3YBAaTH PO3PAXyHKH Ta Bi3yami3alil0 pe3yibTaTiB, 3aBISKH UYOMY
KOPHUCTYBaudl OTPUMYIOTh JIOCTYT /IO IHTYiTUBHO 3p0O3yMLJIOTO ITHCTPYMEHTY.

O6mactp 3actocyBaHHs. Po3poOinene mnporpamHe 3a0€3MEUYeHHS MOXKE
3aCTOCOBYBATHUCSA 1J1s1 POPMYBaHHS ONTUMAIILHUX MOPTQEIIB [IHHUX IaNepiB, aHATI3Y
(h1HaHCOBUX aKTHUBIB.

3HadyeHHs poOOTH Ta BUCHOBKH. [HTErparlis KJIaCTEpHOTO aHaji3y y ImporpamMmHe
3a0e3nevYeHHs] J103BOJIsIE aBTOMATH3yBaTHW NPOLECH aHami3y (IHAHCOBUX [aHUX,
N1ABULIUTH €(EKTUBHICTh TPUIUHATTS 1HBECTULIITHUX PIIICHb.

[IporHO3u 100 PO3BUTKY  AOCTIKEHb. YJOCKOHAJIWTH  TPOTpaMHE
3a0e3Me4YeHHs] NUIIXOM PO3IMIMPEHHS MIATPUMYBAHUX aJITOPUTMIB KiacTepu3allii,
BIIPOBA/PKEHHSI 1HCTPYMEHTIB MPOTHO3YBaHHS JIMHAMIKMA PUHKY JIS TOJIMIIEHHS
THYYKOCTI Ta TOYHOCTI aHai3Yy.

Cnucok KITI0Y0BUX CITIB: BOJATUIBHICTE, Koedimient [llapma, knactepuuii aHamis,
Java, Spring Boot.



ABSTRACT

Explanatory note: 84 pages, 13 figures, 2 appendices, 27 references.

Object of research: the process of modeling optimal portfolios of securities using
cluster analysis.

Subject of research: financial data characterizing the dynamics of securities, such
as volatility, yield, and other key metrics.

The purpose of the master’s thesis: to develop and to study the effectiveness of
implementing software for modeling optimal securities portfolio.

Research methods: the following methods were used to solve the tasks: collection
of historical financial data, calculation of metrics, interpretation of the results of cluster
analysis.

The novelty lies in the combination of cluster analysis with the process of
modeling securities portfolios in the form of software. Clustering as an analysis tool
allows to effectively group assets based on their financial characteristics, which helps
to determine investment strategies.

The practical value of the results lies in the development of software that
integrates cluster analysis methods into a web application, automates calculations and
visualizes results, so that users have access to an intuitive tool.

Scope of application. The developed software can be used to form optimal
securities portfolios and analyze financial assets.

Significance of the work and conclusions. The integration of cluster analysis into
the software allows to automate the processes of financial data analysis, to increase the
efficiency of investment decision-making.

Forecasts for the development of research. To improve the software by expanding
the supported clustering algorithms, introducing tools for forecasting market dynamics
to improve the flexibility and accuracy of the analysis.

Keywords: volatility, Sharpe ratio, cluster analysis, Java, Spring Boot.



