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IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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Kopg 3a €IPIIOY: 02070803

Micuesnaxo,szeHHﬂ: ByJL. 600-pivus, 6yz. 21, M. Binuuug, BiHaunpkuil p-H., BinHunbka 06i1., 21021, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio

Moga guceprariii:

Koau TemaTHYHHUX PYOPHK: 27.43

Tema guceprauii:

1. BunagkoBi rayccosi npouecu 3i CTiINKUMU KOpeJSIinHUMU QYHKIiSIMU

2. Random Gaussian processes with stable correlation functions

Pedepar:
1. Incepraniiiny po60Ty IPUCBSIYE€HO BUBYEHHIO BUIAJIKOBUX IayCCOBUX MPOLIECIB 3i CTIMKUMU KOPEJSILiHHUMNA
dyHKUisMU Ta iX BracTuBocTell. OCHOBHOIO TEMATUKOIO € 3HAXO/’KEHHS BJIACTUBOCTEN Ta JesSIKUX OLiHOK JJIS

PO3II0LiMiB AifICHMX Ta KOMIJIEKCHUX BUIAIKOBUX IIPOLIECIB, 100YA0Ba NMOBIpHICHUX MoZesel, sIKi HabKaloTh

rayccoBuIi Ipoliec 3i CcTifiKolo KopessLiiiHowo gyHuieto n2(h)=B"2*exp{-dh™2}, d>0 i3 3agaHoro HaxiNHicTIo 1-0, 0<o<1

Ta To4HicTIO 0>0 B mpocTopax HenepepBHux QyHKUiN C([0,T]) Ta B mpocTOpax, iHTETPOBHUX 3 IOKa3HUKOM P,
dynkuiit Lp([0,T7]), p=1, nobynosa nosipyoro iHTepBamy njs napamerpa npouecy OpHuITeliHa-YieH6eKa, a TaKoX
IepeBipKa rifnoTe3u [po BUTJISLT, KOpeJIsiLiiiHoi QyHKIiI IeHTPOBAHOrO AifICHO3HAYHOI'O ayCCOBOTO CTALliOHAPHOTO
IIPOLIECY 3i CTIMKOIO KOPEJILiHO0 (PYHKIEL.

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,T7]), 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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