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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHX PYOPHK: 28.29

Tema gucepranii:

1. MeTou IPOTrHO3yBaHHS HECTalliOHAPHUX YaCOBUX PSI/iB HA OCHOBI ABOGIYHOIO €KCIIOHEHIIHOTO 3IJ1a/I)KyBaHHS
Ta ONTUMAaJbHOI QinbTpaLii

2. Methods of forecasting of non-stationary time series based on two-sided exponential smoothing and optimal
filtering

Pedepar:

1. Po3po6s1eHO METOM OLiHIOBAaHHSI MaTEMAaTUYHOTO CIIOMiBAaHHS IPUCKOPEHHS 3MiHM 3Ha4€Hb BUGIPKY NaHUX, iX
3aCTOCOBAHO IJIs1 pO3pOOKM afanTuBHUX QinbTpiB KasmaHa Ta aropuTMiB IPOrHO3yBaHHS HA OCHOBI (piibTpa
Kanmana. [17151 BiTHOBJIEHHS [IPONYIIEHUX 3HA4YEHb, iICTMHHYX 3aKOHOMIPHOCTEN Ta MPOTHO3YBAHHS YaCOBUX PSiB
PO3p06JI€HO METOAM IBOOGIYHOrO €KCIIOHEHIIHOTO 3IJ1aJpKyBaHHs1, KOB3HOT'O 1BOOIYHOI'0 €KCIIOHEHLIIHHOTO
3TJ1aPKyBaHHS Ta aJallTUBHOTO KOB3HOTO AIBOOIYHOTO €KCIIOHEHLIMHOrO 3IJ1a[I)KyBaHHS. Po3po6eHO MeTonU
BiZJHOBJIEHHSI IIPOIYLIEHUX 3HA4Y€Hb Ta IIPOTHO3YBAHHS [JIs1 B3A€EMO3aJIEJKHUX YACOBUX PSIZIiB 3 BUKOPHUCTAHHIM

IBOOIYHOI'O €KCIIOHEHIiITHOTO 3T71aKyBaHHs. PO3p06ieHO iHTerpasbHui KpuTepiil anekBaTHOCTI Mogesi Ta



KpuUTepiit 6;113bKOCTi. CTBOPEHO CUCTEMY MiLTPUMKHU IPUMHATTS pillleHb, B SKill peasli30BaHO TPAAULIiMHI Ta

PO3pO6JIeHi METOIM.

2. The dissertation work is dedicated to development and application of applied scientific methodology of system
analysis for solving actual tasks of restoring of missing values of time series, restoring true regularities of
researched processes, forecasting of time series and performing automated processing of time series using
created decision making support system. Methods of estimation of mathematical expectation of acceleration of
values change of data samples using full and rarified samples of residuals of suboptimal filter with memory two
were developed in this work. The best methods were selected between developed methods, they were used for
development of adaptive Kalman filters. Adaptive Kalman filters showed better results in comparison to traditional
methods in forecasting of daily average prices of zinc by the London metal exchange data. Method of estimation of
mathematical expectation of acceleration of changes of time series values, which is changed based on the
unknown law, using the exponential smoothing procedure to the constructed series of one-dependent pseudo-
measurements of this parameter was developed. Forecasting algorithms based on Kalman filter were created using
developed method. Created forecasting algorithms showed superiority in comparison to traditional methods by
forecasting characteristics in forecasting of daily average prices of lead. Two-sided exponential smoothing method
and algorithm for restoring of missing values of time series using this method were developed. The integral
criterion of model adequacy was created. Application of the created method for restoring of true regularities and
forecasting of time series was described. Created method showed superiority in comparison to traditional
methods by statistical characteristics in restoring of daily average prices of zinc. Method for restoring missing
values for mutually dependent time series using two-sided exponential smoothing was developed. This method
showed superiority in comparison to traditional methods by statistical characteristics in restoring mutually
dependent indices of sustainable development by the data of World data center. Method for forecasting of
mutually dependent time series using two-sided exponential smoothing method was developed. This method
showed superiority in comparison to exponential smoothing method in forecasting of sustainable development
indices. Moving two-sided exponential smoothing method and algorithm for restoring of missing values of time
series using this method were developed. This algorithm showed superiority in comparison to exponential
smoothing method by statistical characteristics in restoring of monthly values of solar radio fluxes at a wavelength
of 10.7 cm. The proximity criterion for estimation of models in restoring of the true regularities of time series
evolution was developed. Moving two-sided exponential smoothing method showed better results in comparison
to traditional methods in restoring of the true regularities and forecasting of solar data. Adaptive moving two-
sided exponential smoothing method and algorithm for restoring of missing values of time series using this
method were developed. Created method showed superiority in comparison to traditional methods in the
restoring of missing values, true regularities and forecasting of solar data. Principles of system methodology were
determined, which were used during development of decision making support system for organization, which is
working on analysis and forecasting of time series. Architecture and structural scheme of part of analysis and
forecasting of decision making support system were developed, different levels of access to this system were
created according to departments for employees of this organization. Software implementation of decision making
support system was performed, and description for its users was created. Opportunities of data analysis
performing, traditional methods and created new methods of restoring of missing values, restoring of true
regularities and forecasting of time series were implemented in the decision making support system. Examples of

its using for work with financial-economic and solar data were provided.
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