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PO3POBKA IHOOPMAIIMHOI TEXHOJIOTIT
MMPOTHO3YBAHHS PE3YJBTATIB CHIOPTUBHUX MMOJIINH HA
OCHOBI MAILIMHHOI'O HABYAHHSI

BiHHMIIbKYIT HAI[IOHATBHUN TEXHIYHUHA YHIBEPCUTET

Anomauin

Y pobomi pospobreno inghopmayitiny mMexHON02i0 NPOSHO3Y8AHHS Ppe3YAbMmamié CHOPMUBHUX NOOill 3
BUKOPUCIMAHHAM MeMO0I8 MAWUHHO20 HaguaHHs. OCHOBHA Y8aza NPUOLIeHA CMBOPEHHI0 MA HALAWMYBAHHIO MOOexel
Kkaacugixayii Ha ocHosi arcopummis Random Forest, XGBoost, LightGBM ma nocicmuunoi peepecii. Pospobnena
cucmema 3abesneyye 0OpooOKy GenUKUx 00CA2I8 CMAMUCTUYHUX OAHUX NPO KOMAHOU, 2pasyie ma icmopiio Mamuis, uo
00360/1€ NIOBUWUMU MOYHICMb NPOcHO3i6. [l nidGuUeHHs CMadbilbHOCMI pe3yibmamieé 3acmoco8aHO Memoo
aHcambniosants ma cmexysanns mooenell. I[Iposedeno ananiz eniugy Kuo4o8ux Qakmopie — peumunzy KOMAaHo,
nomouHoi ¢popmu, ouHux 3ycmpiveli ma KoeQiyicnmie OykmeKkepie — Ha KiHyesuil pesyavmam. Pospobnenuil
npoOSPAMHUL NPOOYKM peanizoeano moeoio Python i3 euxopucmannsim 6ioniomex Scikit-learn, XGBoost ma LightGBM.
Ompumani pesyrbmamu NOKA3aIU NIOBUWEHHS MOYHOCMI NPOSHO3VBAHHSA NOPIGHAHO 3 OA308UMU MOOENAMU, WO
niOmeepoHCye eqheKmusHICms 3anpOnOHOBAHOI MeXHON02II.

Knrouosi cnoea: npoenosysanns, cnopmusHi nooii, MawunHe HaguanHa, kiacugixayis, ancamomosanns, XGBoost,
LightGBM.

Abstract

The paper presents the development of an information technology for predicting sports event outcomes using
machine learning methods. The main focus is on creating and tuning classification models based on Random Forest,
XGBoost, LightGBM, and Logistic Regression algorithms. The developed system processes large volumes of statistical
data about teams, players, and match history, which improves prediction accuracy. To enhance result stability,
ensemble and stacking techniques were applied. The influence of key factors such as team rating, current form, head-
to-head results, and bookmaker odds on the final outcome was analyzed. The software was implemented in Python using
Scikit-learn, XGBoost, and LightGBM libraries. Experimental results demonstrated higher prediction accuracy
compared to baseline models, confirming the efficiency of the proposed technologyKeywords: matrix multiplication,
MPI, Mesh Network, performance.
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Beryn

[TporHo3yBaHHsI pe3yJbTaTIiB CHOPTUBHHUX MOJIM € CKIAJHUM 3aBIaHHSM, SIKE BHMara€ BpaxyBaHH:I
BEJIMKOI KUTHKOCTI (DaKTOPiB, TAKKX SIK CTATUCTHKA KOMaH/I, TOTOYHA (popMa, TpaBMH I'paBIiiB, OYHI 3yCTpidi
Ta iHIOI apaMeTpd. 3 PO3BUTKOM MAIIMHHOTO HABYAHHS CTAJI0 MOXKJIMBHM CTBOPEHHSI CHCTEM, 34aTHHX
aHaJi3yBaTH BEJMKi 00CATH JaHKX 1 (JOPMYBATH TOYHI MPOTHO3W HA OCHOBI BHSBICHUX 3aKOHOMIPHOCTEH
[1]. BukopucranHs Cy4acHHX ajirOPUTMIB, Takux sk rpamienTHuii Oyctunr (XGBoost, LightGBM) Tta
aHCcaMOJIIOBaHHS MOJEJICH, JO3BOJIAE MiABUIUTH TOUYHICTh MPOrHO3YBAHHS Y MOPIBHSAHHI 3 TPaauLIHHUMU
CTaTUCTHYHUMU MeTosiamH [2]. Taki TeXHOIOTIi MaroTh MPAKTUYHE 3aCTOCYBAHHS y CIIOPTHBHIN aHAITHII,
OyKMeKepChKil TisUIBHOCTI Ta CTpaTerivHOMY TUIaHYBaHHI 3Marass [3].

ITocTanoBKa 3aga4i J0CTiKeHHS
Jliist HOCSITHEHHS! METH JOCI IPKEHHSI HEOOX1THO: TIPOBECTU aHAI3 Cy4aCHUX ITIIXOIB /10 IPOTrHO3yBaHHS
CIIOPTUBHUX TOJiH; MOCHIIUTH BILUIUB OCHOBHMX CTAaTHCTUYHHMX IIOKa3HHMKIB Ha pe3yJNbTaTH MAaTYiB;
po3pobuTH Habip Mozenel MalIMHHOTO HaBYaHHS Ui Kiacudikamii pe3ysbTariB; peani3yBaTH CHUCTEMY
MorepeIHboI 00poOKK Ta CTaHIApTH3alil JaHHWX; MPOBECTH HABUAHHS Ta TECTyBaHHA Mojenei Random



Forest, XGBoost, LightGBM i Logistic Regression; 3acTocyBarn aHcaMOJIFOBaHHS Ta CTEKYBaHHS MOJIeeH
IUIS TABUINCHHS TOYHOCTI IPOTHO3iB; OIIHUTH e()EKTHBHICTH PO3POOJICHOI CHCTEMH 3a METPHKaMHU
Accuracy, F1-macro Ta ROC- AUC.

Bukiax ocHOBHOTo MaTepiary

Po3pobnena cucremMa MPOTHO3YBaHHS pE3y/bTATIiB CHOPTHBHHUX MOMAIA 0azyeTbcs Ha MPHHIUIAX
MAIIMHHOTO HaB4YaHHS. [lyi1 HaBuaHHA MoJeledl BHKOPHCTaHO IiCTOpHYHI JAaHI MardiB, MIO MICTAThH
MOKAa3HUKU PEUTUHTY KOMaH[I, OPMY, OUHI 3yCTpidi, KiJIbKICTh 3a0UTHX 1 IPOMYIIEHUX M’ ST4iB, KOe(iliEHTH
OoykmexepiB Tomro. [lomepenHs 06poOka JaHWX BKITFOYAIa HOPMAITI3AIif0, IMITYTAIlif0 IPOIYIIICHUX 3HAUYEHb
1 bamancyBaHH# KiaciB 3a goromororo meroxy SMOTE. [l 3MeHIIeHHS BIUIMBY BUIAIKOBUX (PITyKTyartii
npoBeneHo crparudikoBany kpoc-Bamigauito. Koxna mogens (Logistic Regression, Random Forest,
XGBoost, LightGBM) Oyna ontuMi3zoBaHa 3a IOTIOMOTO0 TiAOOpy TirepmapamerpiB. OcTaTodyHe pilieHHs
(hopMyBaIoCst METO/IOM CTEKYBaHHS, 1€ METaMOIEJITIO BUCTYTIaja JIOTiCTUYHA perpecis. Po3poOka BukoHaHa
MoBoio Python i3 Bukopucranusm 6i6morek Pandas, NumPy, Scikit-learn, Imbalanced-learn, XGBoost i
LightGBM.

Pe3yabTaTtu gociaixkeHHs
ExcriepuMeHTalIbHI  pe3ysbTaTd IOKa3ajld, M0 aHCaMOJb MOJEJICH MEPEBHIUB TOYHICTH OKPEMHX
anmroputMmiB: Baseline (Logistic Regression) - 0.64 Accuracy; Random Forest - 0.71; XGBoost - 0.74;
LightGBM- 0.76; Stacking Ensemble - 0.79 Accuracy, 0.78 F1-macro.
OtpuMaHi pe3yJbTaTH MiATBEPIKYIOTh €(PEKTUBHICTH KOMOIHYBaHHS MOJeNel I IiABUINCHHS
TOYHOCTI MTPOTHO3YBaHHSI CIIOPTUBHUX Pe3yJIbTATiB.

BucHoBku

VY xonai gocipKeHHs po3pobIeHo iHPOPMAaIiiiHy TEXHOJOTII0 TPOTrHO3YBaHHS Pe3ybTaTiB CIOPTUBHUX
MOJTil Ha OCHOBI MAIITMHHOTO HaBYaHHS. 3aIpOIIOHOBAaHUH T AX 1] JO3BOJISIE 00’ €JHATH CTATUCTUYHIIN aHATII3
13 Cy4aCHUMH aITOpUTMaMH Kiacudikaii, 1o 3ade3neyye BUCOKY TOUHICTh TPOTHO3IB.

Po3pobnena cuctema Moke OyTH BUKOpPHCTaHa JUisi CIIOPTHBHOI aHANITHKH, aBTOMAaTH30BaHOTO
MPUAHATTS PIMIEHh Ta MATPUMKU CcTaBOK. [lomanpmii MOCHiPKeHHS MOXYTh OyTH CHpSMOBaHI Ha
BIpOBaKEHHST HelipoHHUX Mepex (LSTM) mis o0iiky 4acoBHX 3aJ€KHOCTEH y CHOPTHBHHUX JaHHUX Ta
PO3LIMPEHHS CUCTEMH Ha Pi3HI BUIH CHIOPTY.

CITMCOK BUKOPUCTAHOI JTITEPATYPU
Géron A. Hands-On Machine Learning with Scikit-Learn, Keras & TensorFlow. O'Reilly Media, 2023.
Brownlee J. Ensemble Learning Algorithms with Python. Machine Learning Mastery, 2022.
3. LiuY., WangJ. Predicting Football Match Outcomes Using Machine Learning Techniques. Applied
Computing and Informatics, 2021.

N

Cybomin Inna Awuodpitiosuy — crymeHT Kadeopu KOMITIOTEPHUX HayK, (aKyJdbTeT IHTEICKTYAIbHUX
iH(pOpMamiHHUX TEXHOJOTIH Ta aBTOMATH3allil, BIHHUIIbKUIT HAI[lOHATBHUH TEXHIYHIH YHIBEPCHUTET,
M. Binnui, e-mail: Subotin.illya@gmail.com ;

Jlenuctoxk Banepiit Onexcandpoeuu — XaHA. T€XH. HayK, JOIEHT, JOIEHT KadeapHd KOMII'IOTEPHHX HayK,
BiHHMIBKUI HAalliOHANIBHII TEXHIYHUH yHIBepcuTeT, M. Binaums, e-mail: vad64@i.ua .

Subotin Illia Andriiovych — student of Computer Science Department, Faculty of Intelligent Information
Technologies and Automation, Vinnytsia National Technical University, Vinnytsia, Ukraine, e-mail:
Subotin.illya@gmail.com ;

Denysiuk Valerii Olexandrovich — Ph.D., Assistant Professor, Assistant Professor of the Chair of Computer Science,
Vinnytsia National Technical University, Vinnytsia, e-mail: vad64@i.ua .


mailto:Subotin.illya@gmail.com
mailto:vad64@i.ua
mailto:Subotin.illya@gmail.com
mailto:vad64@i.ua

