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1. AHaniTr4HI BracTUBOCTI npouecis [lyaccona ta CkesaMa 3 BUNIaJKOBOIO 3aMiHOIO 4acy

2. Analytical properties of the Poisson and Skellam processes with random time-change

Pedepar:

1. DocnipxeHo npouecu [lyaccoHa 3 3aMiHOIO Yacy, i€ B POJli Yacy BUCTyNae ckiuagHui [Tyaccon-ramma
CcyObOpAMHATOP i 06€pHEHNUI 10 HbOTO NpoLec. [ uX NPOoLeciB BCTAHOBIEHO GOPMYJIU 4J1s1 OAHOBUMIPHUX
dyHKUi po3noiny, MOMEHTIB, KOBapialilHUX QyHKLiA. OTpUMaHO HOBI KJlacH PO3IO/iJIiB, 110 3aal0ThCs
CIlelliaJIbHUMU PYHKLISIMU, TAaKUMY, SIK y3arajgbHeHa (PyHKLis Paiita Ta y3araspbHeHa TpunapameTpruyHa QyHKIIis
Mirrar-Jlepdnepa. JocnigKeHO MOMEHTH JOCITHEHHS (PiKCOBAaHOTO PiBHSI TA MOMEHTHU BUXO[y 32 PiBEHb [JI4
npouecis [lyaccona 3 3amiHo0 9acy. BusueHo npouecu IlyaccoHa 3 iTepoBaHOIO 3aMiHOIO 4acy, a caMme MPOoLecH
[lyaccoHna 3 iTepoBaHUM IIEPETBOPEHHAM beccesist. BCTaHOBIIEHO BIaCTUBOCTI NpoLecis CKeslaMa 3 3aMiHOIO 4acy.
OTpuMaHO Kepyloui piBHSAHHA [J151 PO3IIOLiIiB HEOAHOPIAHMX ITpoLeciB [TyaccoHa 3 3aMiHOIO Yacy, i€ B poJii yacy
BUCTYyIae 06epHEHUII CyOOPAMHATOP Ta 06YMCIEHO MOMEHTH, KOBapialiliHy (QyHKLi0 i QYHKIi0 pO3Noainy

MOMEHTIB JOCATHEHHS. BCTaHOBJIEHO KEPYIOUi PiBHSHHS [J151 PO3MOZiiiB npouecis Ckesiama 3 3aMiHOIO 4acy, Jie B



POJIi 4acy BUCTYIAIOTh 06epHeHi cybopauHaTopu. Kepyioui piBHSHHS PeCTaBIeHO B TEPMiHAX y3araabHEHO1

noximHoi Tuiy 3ropTku y ceHci Kamyro-/>xp6auisiHa.

2. Models of stochastic processes with random time-change are used in various applied areas: biological, ecological
and medical research, reliability and queuing theory, analysis of financial data, when it appears that observed data
and systems can be better described not with respect to the calendar time but rather with respect to some non-
decreasing stochastic process taken as random time. In the dissertation time-changed Poisson processes are
investigated, where the role of time is played by compound Poisson-Gamma subordinators and their inverse
processes. For these processes the formulas for marginal distributions, moments and covariance functions are
presented. During the research, new classes of distributions given by special functions such as the generalized
Wright function and the three-parameter generalized Mittag-Leffler function are obtained. Hitting times and first
passage times are investigated. Differential equations for marginal distributions are presented. Poisson processes
with iterated time-change, namely with time given by the iterated Bessel transforms are studied. For the processes
with such a time-change, the formulas for marginal distributions are derived and the system of difference-
differential equations for marginal distributions are presented. The time-changed Skellam processes were studied,
where the role of time is played by compound Poisson-Gamma subordinators and their inverse processes. We
obtain explicitly the probability distributions of considered time-changed Skellam processes and their first and
second order moments. In particular, for the case, where time-change is taken by means of compound Poisson-
exponential subordinator and its inverse process, corresponding probability distributions of time-changed Skellam
processes are presented in terms of generalized Mittag-Leffler functions. The governing equations are obtained
for marginal distributions of Poisson and Skellam processes time-changed by inverse subordinators. The equations
are given in terms of convolution-type derivatives which are generalizations of classical fractional derivatives in
the sense of Caputo-Djrbashian.
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