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PE®EPAT

[TosicHroBanbHa 3anucka: 58 c., 23 puc., 3 tadn., 4 noaatkis, 18 mxepern.

[IporHo3yBaHHS € YW HE OCHOBHOIO METOIO 1 3aBJaHHSAM BEJIMKOTO YHCIA
¢daxiBuUiB, MO 3alMarOTbCs aHali3oM JaHuX. CydacHI METOAM CTaTUCTHYHOI'O
MIPOTHO3YBAHHS JO3BOJISIOTH 3 BHUCOKOIO TOYHICTIO IPOTHO3YBATH IPAKTUYHO BCi
MOJKJTUBI TTOKa3HUKH.

06’eckm 0ocniddcenHs. TMPOTHO3YBAHHS YacOBOIO Psy LIOJIEHHUX TPOLIOBUX
3QJIMIIKIB Ha 0aHKIBCHKUX KapTKaXx.

Ilpeomem Oocniddxcenns. METOAW TPOTHO3YBAHHS 13 3ally4EHHSM MAIUHHOTO
HaBYaHHS.

Mema oocnioxcenns. OTpUMaHHs aJeKBaTHOTO CEPEIHBOCTPOKOBOTO TPOTHO3Y
JUTSL 9aCOBOTO PSIAY TPOIIOBUX 3IMIIKIB HA OAHKIBCHKHX KapTKaXx.

Memoou oOocniddicennss ma anapamypa:. CIHOCTEPEKEHHS, TIOPIBHSIHHSA Ta
NOSICHEHHSI ~ METOJIB ~ MAIIMHHOTO  HaBYaHHS  3aCTOCOBAaHUX J0  MpoOiieMH
IPOrHO3yBaHHS; MOBa MporpamyBaHHs Python.

B ingopmayivino-ananimuunomy posoini HaBeIeHI O3HAYECHHS IPOTHO3YBaHHS,
JaCOBUX PSIIIB, PO3TIISTHYTI METO/IM 1X aHAJi3y Ta MPOTHO3YBaHHS.

Y cneyianvromy po3dini Oynu oOpaHi ONTUMAIbHI METOM MAITUHHOTO HABYAHHS
JUTSL TIPOTHO3YBAaHHS — MPOCTa HEHpoMepexa, HelpoMepexka JOBroi KOPOTKOCTPOKOBOT
mam’sITi, TpUIMapaMeTpUdHa MOJENb MPOTHO3Y — MeToj XoibTa-BiHTepca. A Takox
JOJTATKOBUH METOJ JUIS TPEMPOIECIHTY JaHUX — eMITIPUYHA MOJIOBA JCKOMITO3HITIS JIJIS
3TJ1a/KyBaHHA JTAHUX.

Ilpaxmuuna yinwicms OTpUMAaHUX y POOOTI pe3yabTATIB MOJIATAE y 3MEHIICHHI
gacy, HEOOXiZHOTO st OOpOOKM BXINMHHMX JaHWUX Ta TMOJANBIIOMY SKICHOMY iX
MPOTHO3yBaHHI. B pe3ynbTarti MiBUIIYETHCS SKICTH 1 MBUIKICTH MPOTHO3Y.

KmouoBi  cmoa:  [IPOTHO3YBAHHS, MAIIMHHE  HABYAHHA,
HEMPOHHA MEPEXA.



ABSTRACT

Explanatory note: 58 p., 23 pictures, 3 tables, 4 appendixes, 18 sources.

Forecasting is perhaps the main goal and task of a large number of professionals
involved in data analysis. Modern methods of statistical forecasting allow with high
accuracy to predict almost all possible indicators.

Object of research: forecasting the time series of daily cash balances on bank
cards.

Subject of research: forecasting methods involving machine learning.

The purpose of the research: to obtain an adequate medium-term forecast for the
time series of cash balances on bank cards.

Research methods and equipment: observation, comparison and explanation of
machine learning methods applied to the problem of forecasting; Python programming
language.

The information-analytical section provides definitions of forecasting, time
series, methods of their analysis and forecasting are considered.

In a special section, the optimal methods of machine learning for prediction were
selected — a simple neural network, a neural network of long short-term memory, a
three-parameter prediction model — the Holt-Winters method. As well as an additional
method for data preprocessing — empirical mode decomposition for data smoothing.

The practical value of the results obtained in this work is to reduce the time
required to process the input data and further qualitative forecasting. As a result, the
quality and speed of the forecast increases.

Keywords: FORECASTING, MACHINE LEARNING, NEURAL NETWORK.



