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Pedepat/anoranis:

1. Incepranifiny po60Ty IPUCBSIYE€HO PO3POOJIEHHIO Ta BIOCKOHAJIEHHIO METOB iHTe/IeKTyalIbHOrO aHali3y i
IIPOTHO3YBAaHHS YaCOBUX PAJIiB 6ip>KOBOI JMHAMIKU Ha OCHOBI [10JIIHOMiaJIbHOTO MiIX0Ny. AKTya/IbHIiCThb
IOCJIiIPKEHHS BUBHAYAETHCS NIOTPEDOOIO Y CTBOPEHHI aIaliTUBHUX Ta IHTEPIIPETOBAHUX ITPOTHO3HUX MOJIENEN,
IIPUIATHUX O POOOTU B YMOBaX 0OMEKEHOI0 O0CATY aHUX, BUCOKOI BOJIATUIIBHOCTI, IIyMOBOTO XapaKTepy U
HeJleTepMiHOBaHOCTI (PiHAaHCOBUX NPOLIECIB. 3aIPOIIOHOBAHMI MiXiN I'PYHTY€ETHCS HA [TepeXOoi Bil OAMHUYHOIO
IIOJIIHOMIaJIPHOTO NPOTHO3Y 32 (PiKCOBAHOIO CTEMEHs MoJiHOMA 10 GOPMYBaHHS Ta iHTEJIEKTyaJbHOTO aHAJIi3y
IIOCJIiJOBHOCTI MOJIIHOMiasIbHUX NMPOTHO3HUX 3HauYeHb PPS (Polynomial Predictions Sequence). PPS posrisigaerscs

SIK OKpeMuil iHpopMaLiliHuil 00'€KT, 1110 BioOpaskae JIOKaJIbHY [10BEIiHKY YaCOBOTO Psfly Ta JJa€ 3MOTY OLiHIOBaTU



YYTJIMBICTb [IPOTHO3Y [0 IIapaMETPiB M0JIiIHOMIiaIbHOI €eKCTparosALii. Y nepumomy po3aiji npoaHanizoBaHo
Cy4yacCHUII CTaH 3a/ia4i MpOTHO3yBaHHS (HiHAaHCOBUX YACOBUX PSLiB, IXHi BIaCTUBOCTI Ta 0COOJIMBOCTI
BHYTPIIIHbOIEHHUX Oip>XKOBUX AHUX. PO3IJISIHYTO KIaCHYHi CTaTUCTAYHI, MAlIMHHI Ta HEIPOMEpPEXXeBi METOU.
BcTaHOBJIEHO HEJIOCTATHIO OINPAlbOBAHICTh aJJaITUBHOTO BUOOPY NTapaMeTpiB IPOTHO3HOI MOjieli 3a Masloro o6esry
iCTOpMYHUX JaHUX i IBUAKOI 3MiHU JIOKQJIBHOI CTPYKTYpH psfy. Y Apyromy poszisi ¢popmasnisoBaHoO 3agavy
KOPOTKOCTPOKOBOT'O IIPOTHO3YBaHHSI Ta BBeLleHO MOHATTS PPS, sika GopMyeThCs 3 IPOTrHO3iB 1151 pi3HUX 3HaY€Hb
napameTpa m, 10 BU3Havae IIMOMHY JI0OKaIbHOI IepeicTopii Ta BiTIOBiIHNI CTENiHb IIOJIHOMIaJIbHO]
excrpanosnauii. JocaigkeHo 36DKHICTb 1 po36ikHICTh PPS, 10KanbHi eKCcTpeMyMH, MOHOTOHHI JiJITHKU Ta 0071aCTi
3TYIIEHHS IPOTHO3HUX 3HaU€Hb. Y TPETbOMY PO3Ziji po3p0o6sieHO Ta BLOCKOHAJIIEHO aJallTUBHI METOAU
IIPOTrHO3yBaHHS Ha OCHOBI PPS. 3anpononoBano BU6ip onTUMaabHOro nNapamerpa m abo iHpopmaTruBHOi
MiZIMHOXKMHY TPOTHO3HUX 3HAY€Hb 32 JOTIOMOTO0I0 aHai3y JIOKaJIbHUX €KCTPEMYMiB, 06J1aCTell 3TyIeHH,
knacrepusatii, DBSCAN-aHanizy Ta ycepenHeHHS Binibpanux enemeHTiB PPS. BuzHaueHO MeXi 3aCTOCOBHOCTI
METOJiB y BUIaIKax MWBUAKOI po36ixHOCTI PPS a60 HecTabisbHOI JI0KaIbHOI CTPYKTYpU IIPOTHO3iB. Y 4eTBepTOoMy
PO31iji 3apOIIOHOBAaHO HellpoMepexkeBy apxiTekTypy PPS-Net, mo noenHye 6j10k popmyBaHHs PPS,
HEMpOMEPEXKEBUY aHaJli3 ii CTPYKTYypH Ta aJalITUBHE 3BAKyBaHHS [1OJIIHOMIAJIBHUX IIPOTHO3iB. OCTaTOYHUN
IporHo3 GOpPMYETHCS SIK 3Ba’KeHa KOMOiHallis esiemeHTiB PPS, 1m0 noenHye aHamiTUYHI BIaCTUBOCTI MOJIiHOMiaIbHOI
€KCTparoJIALii 3 HABYAJIBHOIO 3[ATHICTI0O HEMPOHHOI MEPEXi Ta MiIBUILY€E IHTEPIIPETOBAHICTL PE3YJIbTATIB. Y
II'SITOMY PO3/1ili BUKOHAHO €KCIIepUMEHTaJIbHe JOCiIPKeHHs HA MOJIeJIbHUX, CTOXaCTUYHUX i peaslbHUX GipsKOBUX
4JacoBuX pagax. s nepesipku BukopuctaHo walk-forward validation ta one-step-ahead nporunosysanHs. TOuHICTb
ouiHeHo 3a MmeTpukaMu MAE, MSE, RMSE i MAPE. [IpoBeieHO IOPiBHSIHHS 3aIIPOIIOHOBAHUX IIOJIIHOMiaNbHUX
METO/IB, afallTUBHUX aJropuTMiB aHasizy PPS, knacrepnoro nigxony, DBSCAN ta PPS-Net i3 knacnyHumu
CTaTUCTUYHUMU, MAIIMHHUMU 1 HEpOMEPEXXeBUMU MOZesIMU. [IpakTHiHe 3HaYeHHS OJJeP>KaHUX Pe3yJIbTaTiB
MI0JIAra€ y CTBOPEHHI METOAUYHOTO 1 aJITOPUTMIYHOTO iHCTPYMEHTAPIIO AJ151 HANITUBHOTO IPOTHO3YBAaHHS Ha
OCHOBI JI0KasIbHOi iHpopMallii yacoBOTo psny, NPUAATHOTO 10 BUKOPUCTAHHS 32 0OMeXXeHUX BUOipOK. PesysbTaTi
MO>XKYTb 3aCTOCOBYBATHUCS Y IPOTPaMHUX 3ac00ax iHTeIeKTyabHOro aHasisy piHaHCOBUX YaCOBUX PSZIiB, CUCTEMAaxX
HiATPYMKY iHBECTULIHHNX pillleHb, MOTYJIIX KOPOTKOCTPOKOBOTO IIPOrHO3YBaHHS 6ip’KOBUX KOTUPYBAaHb Ta B
OCBITHbOMY Ipolieci. OCHOBHI HAyKOBi pe3yJibTaTy AucepTalii onyosikoBaHo y 11 npaisix, 3o0kpemMa y 6 cTaTTIx y
HayKOBMX (paxOBUX BUJAHHSX YKpaiHu Ta 5 Ny6Iikallisx y Marepianax MDKHapOAHHUX i BceyKpaiHCbKUX HAyKOBO-
MIPaKTUYHUX KOHQPEPEHIIiH.

2. The dissertation is devoted to the development and improvement of methods for intelligent analysis and
forecasting of stock exchange time series based on a polynomial approach. The relevance of the study is
determined by the need for adaptive and interpretable forecasting models suitable for limited data, high volatility,
noise, and the nondeterministic nature of financial processes. The proposed approach is based on the transition
from a single polynomial forecast with a fixed polynomial degree to the formation and intelligent analysis of a
Polynomial Predictions Sequence (PPS). PPS is considered as a separate information object reflecting the local
behavior of a time series and enabling assessment of forecast sensitivity to the parameters of polynomial
extrapolation. The first chapter analyzes the current state of financial time series forecasting, the main properties
of such series, and the specifics of intraday stock exchange data. Classical statistical, machine learning, and neural
network methods are reviewed. Insufficient elaboration of adaptive selection of forecasting parameters under
conditions of limited historical data and rapidly changing local time-series structure is identified. The second
chapter formalizes the problem of short-term forecasting and introduces the concept of PPS, formed from
forecasts obtained for different values of the parameter m, which determines the depth of the local history and the
corresponding degree of polynomial extrapolation. Convergence and divergence of PPS, local extrema, monotonic
segments, and areas of concentration of forecast values are investigated. The third chapter develops and improves
adaptive PPS-based forecasting methods. Approaches are proposed for selecting the optimal value of m or an
informative subset of polynomial forecast values using local extrema, concentration areas, clustering, DBSCAN
analysis, and averaging of selected PPS elements. The applicability limits of the methods are defined for cases of
rapid PPS divergence or unstable local forecast structure. The fourth chapter proposes the PPS-Net neural



network architecture, which combines a PPS formation block, neural analysis of its structure, and adaptive
weighting of polynomial forecasts. The final forecast is formed as a weighted combination of PPS elements,
combining the analytical properties of polynomial extrapolation with the learning capability of a neural network
and improving the interpretability of forecasting results. The fifth chapter presents an experimental study on
model, stochastic, and real stock exchange time series. Walk-forward validation and one-step-ahead forecasting
are used. Forecast accuracy is evaluated using MAE, MSE, RMSE, and MAPE. The proposed polynomial methods,
adaptive PPS analysis algorithms, clustering approach, DBSCAN analysis, and PPS-Net are compared with classical
statistical, machine learning, and neural network forecasting models. The practical significance of the results lies
in the development of methodological and algorithmic tools for adaptive forecasting based on local time-series
information and suitable for limited samples. The results can be used in software for intelligent analysis of financial
time series, investment decision support systems, short-term stock quotation forecasting modules, and the
educational process. The main scientific results of the dissertation have been published in 11 papers, including 6
articles in scientific professional journals of Ukraine and 5 publications in the proceedings of international and all-

Ukrainian scientific and practical conferences.
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