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IV. BimomocTi Ipo nmigznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BUKOHaHO JHUCEPTALil0

ITIoBHe HaﬁMeHYBaHHﬂ IOpI/IJ.II/I‘-IHOi 0COOM: JloHebKuUi HAl[lOHATbHUI yHiBepcureT imeHi Bacuna Cryca
Kopg 3a €IPIIOY: 02070803

MicquHaXO,I[)KeHHH: ByJI. 600-pivuusg, 6ya. 21, M. Binauug, BiHHubpKuii p-H., BiHHUIpKa 0671., 21021, Ykpaina
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Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpainu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio

MoBga gucepraiiii:

Koau TemaTHYHUX PYOPHK: 27.43

Tema gucepranii:

1. Bunagxosi rayccosi npouecu 3i CTINKUMU KOPeJISIINHUMHA QYHKLISIMU

2. Random Gaussian processes with stable correlation functions

Pedepar:
1. Inceprarifiny po60Ty IIPUCBSIY€HO BUBYEHHIO BUIIAKOBUX IayCCOBUX IIPOLIECIB 3i CTIMKMMU KOpESLitHUMNA
dyHKUisIMU Ta iX BacTuBocTell. OCHOBHOIO TEMATUKOIO € 3HAXO’KEHHSI BJIaCTUBOCTEH Ta JesSKUX OLiHOK JJIs

PO3I0LiNiB Ai¥ICHUX Ta KOMIJIEKCHUX BUIMAIKOBUX NIPOLECIB, TOOYA0BA NIMOBIPHICHUX MOZEJeN, SIKi Ha6IDKaI0Th

rayccoBuil mpouec 3i cTiiikoio KopessuiiHoo pyHuieto o2(h)=B"~2*exp{-dh"2}, d>0 i3 3apanoo HagiitHicTIO 1-0, 0<0<1

Ta ToyHicTio 0>0 B mpocTopax HenepepBHux ¢yHKLiN C([0,T]) Ta B mpocTopax, iHTErpOBHUX 3 TIOKA3HUKOM P,
dynkuiit Lp([0,T7]), p21, nobynosa goipyoro iHTepBaiy s napamerpa npouecy OpHIITeHA-YeHOeKa, a TaKoX

IepeBipKa rifnoTe3u PO BUTJIST, KOPEJISILiHOI (PYHKIiI HEHTPOBAHOTO AiICHO3HAYHOTO FayCCOBOTrO CTALliOHAPHOTO



MIpOLIeCY 3i CTINKOI0 KOpPeJISLifHOI0 (PYHKIIi€lO.

2. The main objective is to find the properties of random Gaussian processes with stable correlation functions. The
main topic is finding the properties and some estimates of distributions of real and complex random processes,
construction of probabilistic models which approximate Gaussian process with a stable correlation function
o2(h)=B"~2*exp{-dh"2}, d>0 with a given reliability 1-n, O<o<1 and accuracy o>0 in the spaces C([0,T]) and Lp([0,T]), p=1,
construction of a confidence interval for the parameter of the Ornstein-Uhlenbeck process and testing the
hypothesis about the form of the correlation function of a centered measurable real Gaussian stationary process
with a stable correlation function. Some estimates of the distribution of the supremum of a real valued Gaussian
process with a stable correlation process is found; the limiting behavior of a real valued Gaussian stationary
process with a stable correlation function is studied as t tends to infinity; some estimates of the norm of a real
valued Gaussian random process with a stable correlation function is established in the space Lp(T); some analytic
properties of Gaussian random processes with stable correlation functions are described; complex valued proper
random processes are introduced and some their properties are studied; some upper bounds for the distributionss
of some functionals of the absolute value of a stationary complex valued Gaussian proper processes are proved.
Since the correlation function is one of the important characteristics of random processes, there are questions of
evaluation and representation of this function for a random process, the construction of criteria for its
identification. It is also relevant to use random Gaussian processes with stable correlation functions to solve a
wide range of problems, like those for band-limited processes, as well as those in econometrics and financial
mathematics. A special attention is paid to the so-called Ornstein-Uhlenbeck process as a representative of the
class of Gaussian processes with a stable correlation function. The interest to the Ornstein-Uhlenbeck process has
considerably grown in view of its applications in the field of finance, particularly for Vasicek Interest Rate Model.
The Ornstein-Uhlenbeck process is also used for stochastic modeling of exchange rates. Recently the Ornstein-
Uhlenbeck process has appeared in finance as a model of the volatility of the underlying asset price process. The
results of the thesis can be conditionally divided into five parts. The first part describes, presents the properties
and estimates of the distribution of real Gaussian random processes with a stable correlation function. The second
part of the thesis describes, presents the properties and estimates of proper complex random process. The third
part discusses the methods of representation and the main properties of Gaussian process with a stable
correlation function n2(h)=B"~2*exp{-dh™2}, d>0. Models that approximate the stationary Gaussian process with a
stable correlation function 02(h)=B"2*exp{-dh"2}, d>0 with a given reliability, accuracy in space are constructed,
and the rates of convergence of the models are found, and the corresponding theorems are stated. The next part
proposes a new method for constructing a confidence interval for a parameter o0 of the Ornstein-Uhlenbeck
process as a solution of a stochastic differential equation. In the last part the problem of testing the hypothesis
about the parameter of a stable correlation function is stated.
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BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

borpancekuii IOpiit BikropoBruy

Borpancekuii FOpiit BikropoBry

IOpuenko T.A.



