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2. Development of the software system for time series analysis and ensemble forecasting

Pedepar:

1. Inceprauiiina po60oTa IpucBIYeHa po3pOOJIEHHIO IIPOrPAMHOT0 KOMILJIEKCY aHajlizy Ta aHCaMO6JIeBOro
IIPOTHO3YBAHHS PSZiB JUHAMIKY, SIKAI MOXKE BUKOPUCTOBYBATHUCS IJ1s1 PO3B'sI3aHHSI LIMPOKOTo KoJja 3a7ay,
MOB'SI3aHUX 3 0OPOOKOI0 JaHUX Y HiHAHCOBOMY CEKTOPi, 06J1aCTi EKOHOMIKYM, MEIUIIVHY Ta iHIINX rajy3sx
couianpHOI iHQpacTpyKTypu. Y poboTi mpencrasieHo Mmoaudikallilo anroputmy 1obynosy aHcam6bI1iB Moesneit
IIPOTHO3yBaHH$ 4aCOBUX PALiB. BCTaHOBJIEHO, 10 3aCTOCYBAaHHS 3alIPOIIOHOBAHOTO METOY [O3BOJISIE MiABULIUTH
TOYHICTb IIPOTHO3YBaHHS y 77.5% 4acOBUX PsAiB, SKi Mifjsranyu aHasnisy. [lokasaHo, 0 BUKOPUCTaHHS NapajeabHUX
o6uncieHb € ePEeKTUBHUM PillIeHHSM, SIKE 103BOJISIE CKOPOTUTH Yac, HEOOXiTHUH 1J1sl TPeHYBaHHS Mogesel, B 4.5~

8.0 pasiB. 3anporoHOBaHO HOBY, 6araTOKpUTEpiaJbHy METOOUKY BUOOPY MOZEJIi IPOTHO3yBaHHS J1s1 4aCOBOTO



pany. lnes migxony noJigrae B OLiHIOBaHHI He TiJIbKY iH(QOpPMaLiMHUX KPUTEPIiB SIKOCTI, a 1 IPOBENIeHH] aHai3y
3aJIMIIKiB Mogei. [IpefcTaBieHa MeToIMKa BUKOPUCTOBYETHCS Y MIPOLECi MOOYA0BU aHCAMOJIIO TPOTrHO3YBaHHS
IJ1s1 OTPUMAaHHSI KOMOIHOBAaHOTO NPOrHO3y. Po3po6s1eHo HOBUI MeTO[, ineHTu(iKallii BUKHIIB y YaCOBUX Psifax.
3anponoHOBaHUI AJITOPUTM HAJJa€ MOKJIUBICTb HE TiJIbKY 3HAXOAUTU MiCLisl IOSIBU aHOMAJILHUX 3HAY€EHb, A 1
BM3HAYaTH iX TUII. METOJ IPYHTYEThCA HA BUKOPUCTaHHI aJlallTUBHUX MOJEJIEN IPOTrHO3yBaHHS. [I71s OL[iHKM SKOCTI
pOOOTH 3aIIPOIIOHOBAHOr0 MeToAy 6yB nposeneHuit ROC-ananis. Peaysnbraty nokasasny, mo 3HadeHHst AUC-ROC Ha
IOCJiI)KYBaHUX 4aCOBUX psifax 3MiHeTbes Big, 0.85 1o 1.0, 1110 CBifUUTh IPO BUCOKY CIIPOMOXKHICTb pOOOTH
METO[ly Y PO3Ii3HaBaHHi aHOMAaJIbHUX PiBHIB Psly. SHIKEHHS CEPEHbOYACOBUX 3aTPAT, NOTPIOHUX 1151 KOPEKTHO]
pOOOTH METOy, TOBOPUTD IIPO MEPCIEeKTHUBHICTh BUKOPUCTAHHS LIbOTO MiTX0Ay B aHali3i CUCTeM, SIKi IOTPe6YIOTh
IIBAJIKOi OOpPOOKM BEJIMKUX 00'€MIB BXiJHUX JaHUX TUIy big data. Ha ocHOBI mpejcTaBieHux BULle pO3POOOK Ha
nnatdopmi NET (MoBa nporpamysanHs C#) 6yB CTBOPEHUI [IPOrPaMHUM KOMILJIEKC aHali3y Ta aHCamMbJ1€BOro
IIPOrHO3YBaHHS 4aCOBHUX PsAiB. 3aco6aMu po3po61€HOro IPOrpaMHOrO KOMILIEKCY IIPOBEJEHO aHaJIi3 Ta
IIPOTHO3YBAHHS YaCOBUX PsLiB GiHAaHCOBOI Ta EKOHOMIYHOI IPUPOJY, a CaMe, YaCOBUX PSLiB, SKi IpeiCTaBsI0Th
C00010 LOJIeHH] KOJIMBAaHHS 11iH Ha aKuii MDKHapOJHNUX KOMIIaHil, 3Ha4€HHsI [IONUTY Ha TOBap, BApPTiCTb

KOMIIJIEKTYIOYUX ,HeTaJIefI JJIs1 YKpaiHCbKHX Ta Mi)KHapO,H,HI/IX l'Ii,U,l'IpI/IeMCTB.

2. The thesis work is dedicated to developing a software complex of time series analysis and ensemble forecasting,
which can be used to solve a wide range of problems related to the processing of data in the financial sector,
economics, medicine and other branches of social infrastructure. The algorithm of constructing models ensembles
of time series forecasting has been modified in present research. It has been established that the use of the
proposed method makes it possible to improve the accuracy of forecasts in 77.5% of the time series to be analyzed.
It was also determined, that the use of parallel computing is an efficient solution that allows you to reduce the time
required for models training by 4.5-8.0 times. A new method of prognostic model selection for time series was
offered. The novelty of this approach lies in assessing not only the information quality criteria, but also in analyzing
the model remains. The developed method is used in the process of prognostic ensemble constructing to build a
combined forecast. A new method of outliers identifying in time series has been developed. The proposed
algorithm allows not only finding the places of occurrence of abnormal values, but also determining their type. The
method is based on the use of adaptive forecasting models. To assess the quality of the proposed method, ROC-
analysis was carried out. The results showed that the AUC-ROC values on the studied time series varies from 0.85
to 1.0, which indicates the high ability of the method in recognizing the anomalous levels of the series. The
decrease in the average time required for the correct operation of the method points the prospects of using this
approach in the analysis of systems that require fast processing of large volumes of input data such as big data.
Based on the developments described above on the platform .NET (programming language C#) a software package
for analysis and ensemble forecasting of time series was created. By means of the developed software complex, the
analysis and forecasting of time series of financial and economic nature, namely, time series, which represent daily
fluctuations in the international companies share prices, the value of demand for goods, the cost of component
parts of service enterprises for Ukrainian and international companies were carried out.
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