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PE®EPAT

Jluniomuast pabora, 53 c., 21 puc., 19 ncTtouHUKOB.

KioueBbie cJjioBa: METO/bI KITACCUOUKAIINN,
JIOTUCTUYECKASL PEIPECCUS, BUHAPHBI KJIIACCUDUKATOP,
CUI'MONJA, IMPOIT'HO3UPOBAHUE BPEMEHHbLIX PAI0OB, PYTHON,
HIGH PRICES, LOW PRICES, HOPMAJIM3ALUA, ITEPEOBYYEHUE,
PEKYPPEHTHAS HEMPOHHAS CETh, OLIEHKA TOUYHOCTH ITPOTHO3A,
OYHKLMA [TOTEPD.

O0beKT uccie10BaHusI: METO/IbI KiTaccCupUKaluu, GUHAHCOBBIC BPEMEHHBIC
PSIBL.

Heab padoThbl: aHANM3 U OLIEHKA TOYHOCTU MPOTHO3UPOBAHUS (PUHAHCOBBIX
BPEMEHHBIX PSJAOB MpPU IOMOIIM HCIIOJb30BAHUS METOAOB KIIACCHU(PUKALIUU.
[locTpoeHne MOaEn HEUPOHHOM CETH, CO3JaHUE U TECTUPOBAHKUE NIPUIIOKEHHS Ha
sI3bIKE TIporpaMMupoBanus Python ¢ ucnone3oBanuem 6udmmorex Pandas, NumPy,
Keras u Tensorflow miis teMoHCTpaIuy UCHOIL30BaHUS METOJIOB KJIaCCU(UKAIINN
Y TIOJIyYEHHSI pe3yJbTaTOB IPOTrHO3UPOBAHMUS.

Metoabl uccjief0OBAaHMA: METOIbl MATEMAaTUYECKOW CTATUCTUKU, METOJIbI
IPOrpaMMHUPOBAHHUS U KOMIIBIOTEPHOTO MOJEIUPOBAHMUS .

Pe3yabTarhl: H3ydeHbl U (OPMATM30BAHBI ISl IPOTPAMMUPOBAHUS METObI
OTHOMEPHOW M MHOTOKJIACCOBOM JIOTHCTUYECKOM PETPECCUU, TOCTPOEHBI MOJEIN
HEHPOHHOW CETH M CO3/1aHa MPOrpaMMHAsl peaiu3alus B BUAEC NPUIOKEHHUS Ha
s3pike  Python, ¢yHkmoHnan koToporo mO3BONSIET MPOTHO3UPOBATH PSBI C
WCIIOJIb30BAaHUEM JJAHHBIX METOJOB M aHAJU3UPOBaTh TOYHOCTH MOJIYYEHHOTO
MPOrHO3a.

O0J1acTh IpMMeHEHNsI: TPOTHO3UPOBaHUE (DMHAHCOBBIX BPEMEHHBIX PSIOB
Ha Oupske, NPOTHO3UPOBAHME TMPOMBIIUICHHBIX IIOKAa3aTele Ha OCHOBAaHUU
CTaTUCTUYECKUX JAHHBIX, HAIPUMEDP, KOJIMYECTBO NOTPEOISIEMBIX SHEPTOPECYPCOB
U TOTPEOUTENbCKON 3aMHTEPECOBAHHOCTU B PA3JIMYHBIX KATETOPUAX TOBApOB B
cily4ae MOCTPOECHUS] MapKETUHTOBOM CTPAaTErUu.



PODEPAT

Jermmomuas pabdota, 53 c., 21 ma., 19 xpersi.

Kinwuasbisa ciaoBbl: METAJIBI KITACI®IKAILIBIL, JIATTCTBIYHAA
POI'POCIA, BIHAPHBI KIIACI®IKATAP, CII'MOIJA, TIPAT'HA3ABAHHE
YACOVYHBIX IIDPPATAAY, PYTHON, HIGH PRICES, LOW PRICES,
HAPMAJII3ALIBIS, IIEPAHABYYAHHE, POKYPOHTHAS HEUPOHABAS
CETKA, ALIDHKA JAKJIIAJHACLI ITPATHO3Y, ®YHKIbIA CTPAT.

A0'ekT JacienraBaHHsl: MeTaabl Kiacidikaipli, (iHAHCABBIA YacOBBISA
HI3pari.

MbTa paGoThl: aHali3 W alPHKA JaKJaJHacIll MparHa3aBaHHS 4YacaBbIX
nparay npbl JAanaMo3e BbIKapbICTaHHS MeTaaay kiacidikansi. [TabymoBa magdii
HElpoHaBall CEeTKi, CTBapdHHE 1 TICTaBaHHE JAJaTKy HAa MOBE MparpaMaBaHHs
Python 3 BbIKapeicTanHem 0i0misTok Pandas, NumPy, Keras i Tensorflow s
JPMAHCTpAllbll BBIKAPBICTAHHS MeTajay Kiaciikaipbll 1 aTpbIMaHHS BBIHIKAY
IparHa3aBaHHA.

Mertaabl naciiefaBaHHfI: METaJAbl MaT3MaThlUYHANl CTATBICTBIKI, METAaJlbl
nparpaMaBaHHs 1 KaMI'toTapHara MaJ3JisiBaHHs.

Boiniki: BpIByyaHbl 1 (apmanizaBaHbl [Jis [parpaMaBaHHS METAaJlbl
aJHaMEepHail 1 IIMaTKJIacaBail JaricTblYHAal parpacii, nadyJaBaHbl Maadil
HEHpOHaBail CeTKI 1 CTBOpaHa IparpaMHasi plajii3alblsl ¥ BBINISA3€ TPbIKIAJaHHS
Ha MoBe Python, ¢yHKIbISHAT sKkora JgasBajisgse IIparHasaBallb IIdpari 3
BBIKAPBICTAHHEM Ja/J3€HBIX METajaay 1 aHaji3aBalb JaKJIagHaclh aTpbIMaHara
IparHo3y.

Bo0aacub y:KbIBaHHSI: MparHazaBaHHE (DiHAHCABBIX YACOBBIX IIdparay Ha
O1p>Kbl, MparHa3aBaHHE MPAMBICIOBBIX MaKa34yblKay HA MaJICTaBE€ CTATHICTHIYHBIX
JAJ3€HbIX, HAIMPBIKIA/l, KOJbKACIh CIIAKBIBAHBIX dHEprapacypcay 1 crna)kbIBeIKan
3alliKayieHacli § PpO3HBIX KaTAropblsix TaBapay Yy BbINAAKY Ma0yI0BbI
MapKeTbIHTaBail CTpaTaril.



ABSTRACT

Graduate work, 53 p., 21 figures, 19 sources.

Key words: CLASSIFICATION METHODS, LOGISTIC REGRESSION,
BINARY CLASSIFIER, SIGMOID, TIME SERIES FORECASTING, PYTHON,
HIGH PRICES, LOW PRICES, NORMALIZATION, RETRAINING, RECURRENT
NEURAL NETWORK, ESTIMATION OF FORECAST ACCURACY, LOSS
FUNCTION.

Research object: classification methods, financial time series.

Purpose of the work: analysis and evaluation of the accuracy of forecasting
financial time series using classification methods. Building a neural network model,
creating and testing an application in the Python programming language using the
Pandas, NumPy, Keras and Tensorflow libraries to demonstrate the use of
classification methods and obtain prediction results.

Research methods: methods of mathematical statistics, methods of
programming and computer modeling.

Results: methods of one-dimensional and multiclass logistic regression have
been studied and formalized for programming, neural network models have been
constructed and a software implementation has been created in the form of a Python
application, the functionality of which allows you to predict series using these methods
and analyze the accuracy of the obtained forecast.

Field of application: forecasting financial time series on the stock exchange,
forecasting industrial indicators based on statistical data, for example, the amount of
energy consumed and consumer interest in various categories of goods in the case of
building a marketing strategy.



