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PE®EPAT

Junnomuas pabota, 48 c., 4 puc., 5 Tabia., 10 UICTOUHUKOB.

KiioueBble ciioBa: MoiiieHHHYECTBO, 0OHapyx)eHue MmolieHHn4YecTBa, X(GBoost,
Random Forest, Decision Trees, mamunHHoe oOydeHue, OaHKOBckas cdepa,
0e30macHOCTb (PUHAHCOBBIX OIEpalui.

OO0bekT HMcciaenoBaHusi: MeToapl 0OHApY)KEHUS MOILIEHHUYECKUX ONepaluuil B
0aHKOBCKOH cdepe ¢ NCMOTB30BaHUEM AITOPUTMOB MAIIMHHOTO O0YYCHHUSI.

Heapb ucciaenoBanus:. Pa3paboTka u aHanM3 aJropuTMOB MAITMHHOTO OOYYCHHS
s 3QGEeKTUBHOTO OOHAPYKCHHST MOIISHHUYECKHX Omepanuii B OaHKOBCKOM
cdepe.

Metoabl uccieqoBanusi: lcnonp30BaHWE aJITOPUTMOB MAIIMHHOTO OOYy4YEHUS
XGBoost, rpamuentHoro Oyctunra, Decision Trees u Random Forest.
[IpuMeHEeHnEe METOAOB TPenoOpabOTKU JaHHBIX M OLEHKH 3(P(OEKTUBHOCTH
anropuTMoB Ha ocHoBe MeTpuk F1-Score, Precision u Recall.

IMoayyennbie pe3yJbTaThl M HMX HOBH3HA. B Xxoxe wccienoBanus Obuia
paspabortana cBs3ka Mojeineir Random Forest m XGBoost, koropas mokxasana
BBICOKYIO 3(D(PEKTUBHOCTh B OOHAPY>KEHWU MOIIICHHUYECTBA. 3HaueHusi F1l-mepol
JUIS TaHHOM cBsi3kM Mogened cocraBuinn. F1-Score (Non-Fraud Precision) —
0.9273, F1-Score (Fraud Precision) — 0.9, F1-Score (weighted) — 0.9272. Dtor
pE3yNbTaT CBUAECTEILCTBYET O Oo0Jiee TOYHOM W HaJEKHOW KiaccupUKaIUu
MOIIIEHHUYECKUX Olepaluil M0 CPaBHEHUIO C HCIIOJIb30BAaHUEM TOJIBKO OJHOM
Mojiesd. [IpumMeHeHne JaHHOM CBSI3KM MOJIEJIEN MMO3BOJISIET MOBBICUTH TOYHOCTh U
CTaOMIBHOCTh CHCTEMBI OOHAPY)KCHHUS MOIICHHHYECTBA, yJIydinas 0e30macHOCTb
(brHAaHCOBBIX omieparuii B 0aHKOBCKOM cdepe.

O06J1acTh BO3MOKHOI0 MPAKTUYECKOr0 NpuMeHenus : Pazpaborannbie Moienu u
QITOPUTMBI MOTYT OBITh TNPUMEHEHBI B OaHKOBCKON cdepe s TOBBIIMICHHS
0e3omacHOCTH M A(QPEKTUBHOCTH OOHAPYKEHHUSI MOIICHHUYECKUX OIepaIdidi. ITo
MO3BOJIUT (DMHAHCOBBIM YUPEKACHUSAM Jydllle 3allUuIaTh CBOUX KIHWEHTOB H
CHW)XaTh PUCKHU (PUHAHCOBBIX NMOTEPh, CBA3AHHBIX C MOIIIEHHUYECTBOM.



PODEPAT

JpiruioMuas pabora, 48 c., 4 main., 5 ta6:m., 10 kpbIHill.

KuarouaBbis cioBbl: MaxisipcTBa, BblsyieHHe MaxisgpcTBa, XGBoost, Random
Forest, Decision Trees, MmamibiHHae HaBy4YaHHEe, OaHKayckas cdepa, Osicrieka
(piHaHCABBIX anepaublil.

A0’ekT [faciaegaBaHHsi: MeTanbl BBIAYICHHS ANIYKAHCKIX —amepamnblii  y
Oankayckai chepbl 3 BBIKAPHICTAHHEM aJIrapbiTMay MalllbIHHATA HABYYAaHHS.

Mbra naciaenaBanns: Pacnpanoyka i aHani3 ajarapeiTMay MaliblHHAra HaBy4aHHs
1t 3eKThIYHAra BeISIYJICHHS alllyKaHCKIX anepalbplii y 0aHkayckail cepsbl.

Metaabl nacienaBaHHsi:BoikappicTaHHE anrapbiTMay MalllbIHHAra HaBY4YaHHS
XGBoost, rpanpienTHara 0ycteiary, Decision Trees i Random Forest. YkbiBanne
MeTanay mnepaganpanoyki Jaa3eHbIX 1 aa3Hakl 3(eKThIYHACI airapbiTMay Ha
acHoBe MeTphik F1-Score, Precision 1 Recall.

ATpbIMaHbIsl BbIHIKI i iX HaBi3HA: Y Xo/3¢ nacienaBaHHs OblIa pacmpairiaBaHa
3Bsi3ak  mamdssy Random Forest 1 XGBoost, sikas maka3ana BBICOKYO
adeKThIYHACI, Y BBISYJIEHHI MaxjspcTBa. 3HaudHHI Fl-mepwl ang nman3eHara
3Bsi3ka MajRIsy ckiani: F1-Score (Non-Fraud Precision) - 0.9273, F1-Score (Fraud
Precision) - 0.9, F1-Score (weighted) - 0.9272. I'3TbI BbIHIK CBEAUBIIL a0 OOJIBIII
JaKJIagHal 1 Haj3eWHal kiacidikalbll almlyKaHCKIX amepainblii y MapayHaHHI 3
BBIKAPBICTAHHEM TOJIBKI aqHOM Mamdii. [IppiMsHeHHe raTail 3BA3KI Mamdisy nae
MardeIMacilb MaBBICIIb JaKJIagHACIh 1 CTAaOUIbHACIH CICTAMBI BBISYJICHHS
MaxJISIpCTBA, MAJIAIIIAIYbl OsgCcTIeKy (hDiHAHCABBIX arepalnbliii y 6aHkayckail cepsl.

lanina marypiMara npakTblYHAra NpbIMsiHeHHSI. PacnpanaBaHbld Magdii i
aJITapbITMBl MOTYIIb OBIIb NMPBIMEHEHBI y OaHKaycKail cdepbl sl MaBBIIIIHHS
Osiciexi 1 A(EKThIYHACIII BBIAYJICHHS aIlyKaHCKIX amepanplii. ['3Ta ma3Bomiis
(diHaHCABBIM yCTaHOBaM Jiemil abapaHsllb CBaiX KIIEHTAY 1 3MSHINAIb PHI3BIKI
(biHAHCABBIX CTPAT, 3BSI3aHBIX 3 MAXJISIPCTBAM.



ABSTRACT

Degree thesis, 44 pages, 4 pictures, 5 table, 10 sources.

Keywords: Fraud, fraud detection, XGBoost, Random Forest, Decision Trees,
machine learning, banking, security of financial transactions.

Object of research: Methods for detecting fraudulent transactions in the banking
industry using machine learning algorithms.

Purpose of research: Development and analysis of machine learning algorithms
for effective detection of fraudulent transactions in the banking industry.

Methods of research: Using machine learning algorithms XGBoost, gradient
boosting, Decision Trees and Random Forest. Application of data preprocessing
methods and evaluation of the effectiveness of algorithms based on F1-Score,
Precision and Recall metrics.

Results and novelty: During the study, a combination of Random Forest and
XGBoost models was developed, which showed high efficiency in detecting fraud.
The F1-measure values for this combination of models were: F1-Score (Non-Fraud
Precision) — 0.9273, F1-Score (Fraud Precision) — 0.9, F1-Score (weighted) —
0.9272. This result indicates a more accurate and reliable classification of
fraudulent transactions compared to using only one model. The use of this
combination of models makes it possible to increase the accuracy and stability of
the fraud detection system, improving the security of financial transactions in the
banking industry.

Practical application: The developed models and algorithms can be used in the
banking industry to improve the security and efficiency of detecting fraudulent
transactions. This will enable financial institutions to better protect their customers
and reduce the risk of financial loss associated with fraud.



