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IpO6GOBMMU IIyMaMHU.

2. Parameter estimation in stochastic partial differential equations with fractional noises

Pedepar:

1. InceprauiiHe qOCJII)KEHHS IIPUCBSIYEHE CTOXACTUYHUM PiBHSIHHSM 3 YACTMHHUMM MOXiTHMMU, KEDOBAHUM
BiHEpiBCbKUM IIPOLIECOM, IPOOOBUM OPOYHIBCHKUM PyXOM, 260 iXHbOIO JIiHiHO0 KOoMbiHalli€to. ['010BHOIO METOIO
IOCJiI)KEHHS € po3p0o6Ka METOiB OJHOUYACHOTO OLIiHIOBaHHS HEBiJOMUX IIapaMeTpPiB LIyMy Ha OCHOBI IMCKPETHUX
CIIOCTEpE’KeHb PO3BAA3KiB TaKUX PiBHSIHb. TaKOX BUBYAIOTHCS aCUMIITOTUYHI BIACTUBOCTI IIOOYLOBAHUX OLIiHOK.
3HavHy yBary IpuAijieHo BUBYEHHIO BJIACTUBOCTEN PO3BSI3KiB 3rajlaHyX PiBHSHb, TAKUX SIK CTAL[iOHAPHICTb Ta
€proJuyHiCThb, OCKIJIbKM Ha HUX 06a3yeThCs [100y10Ba Ta [ofablile NOCiIPKeHHS CTaTUCTUYHUX OLiHOK. CTPiMKuUi
PO3BUTOK TeOpil CTOXaCTUYHUX IUdEPeHLiaNbHUX PiBHSIHD 3 YACTUHHUMU MOXiTHUMU TPUBAE BXKE YOTUPU
necatumnitts. s Teopig o6'eiHye eleMeHTH Teopii gudepeHLiaabHUX PiBHSIHb 3 YACTUHHUMU MOXiIHUMU Ta

CTOXaCTUYHOTO aHaslizy. BoHa 3HaXOAUTh 3aCTOCYBaHHS y 6araTbOX HayKOBUX rajly3sx, Takux sIK (pisuka, 6iosoris,



reodisuka Ta ¢piHaHcu. Taki piBHSIHHS MOZEIOIOT Npouecu audysii, pa3osi nepexony Ta BIaCTUBOCTI MaTepiaslis.
BoHu Takox 3aCTOCOBYIOThCS y PiHAHCAX [1J1s LiHOYTBOPEHHS OILiOHIB, yIIpaBJliHHS PU3UKAMU Ta MOJIEJIIOBaHHS
CTOXaCTUYHOI BOJATUIBHOCTI. OCKiJIbKY CTOXaCTUYHI AudepeHIiianbHi piBHSAHHS 3 YaCTUHHUMU ITOXiTHUMU
BiZirpaloTh BXJIMBY POJIb y 6araTbOX HAyKOBUX Tajy3six, TO JOCIIIKEHHS BJIaCTUBOCTEN Ta PO3BUTOK
CTAaTUCTUYHUX METOZIB IJIsl HUX € aKTyaJbHUM 3aBIIaHHIM CY4aCHHUX JOCJiIPKeHb. 3 0CU6IMBOIO yBaroo B
IycepTalifiHOMY JOCJIiI)KeHHI BUBYAIOTbCSI CTOXACTUYHI AudepeHLiianbHi PiBHSHHS 3 YAaCTUHHUMMU MTOXITHUMU, SIKi
MICTSTb OpO60BUI 6pPOYHIBCbKUI PyX. Taki piBHSIHHS J03BOJISIIOTh ONKMCYBATH POLIECH 3 IOBTOCTPOKOBOIO Ta
KOPOTKOCTPOKOBOIO 3aJIEXKHICTIO, 110 Ma€ 3HaYeHHS AJ1s1 PisUYHUX CUCTEM, PafioesIeKTPOHHUX IIPUJIafiB,
KOMITIOTEPHUX MepeX Ta (piHaHCOBUX PUHKIB. JI01aTKOBO, JaHe MOCiIKEHHS OXOTLTIOE BiJbII CKIaAHI Momerti 3
IoeHaHHAM 6is10r0 i Apo6oBOro MWyMis. Lle 103BoJIsIe, 30KpeMa, TOUHIllle MOIEIIOBATU IIpoLecy Ha (PiHaHCOBUX

PUHKax, € iCHYIOTb Pi3Hi IyKepesia BUNagKoBOCTI.

2. The thesis is devoted to fractional stochastic partial differential equations driven by Wiener process, fractional
Brownian motion or their linear combination. The main goal of the research is the development of statistical
methods for simultaneous noise parameters estimation based on discrete observations of the solutions. Also
asymptotic properties of estimators have been investigated. Special attention is given to the properties of
solutions such as stationarity and ergodicity since they are crucial for the construction and further investigation of
statistical estimators. The rapid development of the theory of partial differential equations is in progress for the
last four decades. This theory combines the elements of stochastic partial differential equations theory and
stochastic analysis. It can be applied in many scientific areas such as physics, biology, geophysics and finances.
Such equations are used to model the diffusion processes, phase transitions and material properties. They also can
be applied in finance for option pricing, risk management and stochastic volatility modeling. The investigation of
the stochastic partial differential equations properties and development of the statistical methods for them are
important problems for modern studies as they are playing a crucial role in many scientific fields. The special
attention in this thesis is devoted to stochastic partial differential equations driven by fractional Brownian noise.
Such type of equations can be used to describe the processes with long-term and short-term dependencies which
are important for physical systems, radio-electronic devices, computer networks and financial markets. In
addition, this research covers more complex models with combination of white and fractional Brownian noises.
This allows us, in particular, to model financial market processes more accurately when different sources of
randomness exist.
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