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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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ITloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT KibepHETHKY imMeHi B.M. [nymkoBa HanjioHanbHoi

aKkageMii HayK YKpaiHu
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0COOM: IHCTUTYT KiGepHeTUKY iM. B. M. Tymkosa HAHY
Kopg 3a €IPIIOY: 05417176
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PyOpHK: 28.17.19

Tema gucepranii:
1. MeTom, noC1igOBHUX HAGIMKEHb 1J151 PO3B'sI3aHHSI iHTerpajbHUX PiBHSIHb aKTyapHOi MaTeMaTUKU

2. A successive approximation method for solution of actuarial integral equations.

Pedepar:

1. Po3ryisiHyTO pi3Hi y3arajabHEHHS KJIACUYHOTO MPOLIECY PU3UKY. S30KPEMA, PO3IJISHYTI IPOLLECU PU3UKY 3
HETIOCTINHNMU AETEPMiHOBaHUMU IIPEMISIMU, 3 BUIIAAKOBAMU IIPEMISIMHU, 3 HEIIyaCCOHIBCbKMMU IIOTOKAMU IIPEMIH i
BUMOT, [IPOLIECU PM3UKY Y BUIIAJIKOBOMY MapKOBCbKOMY CEPENOBUILI. BUBEIeHO iHTerpasbHi PiBHAHHA 115
MOBIPHOCTI (He) po30peHHs 1K PYHKIIii I0YaTKOBOrO KalliTajly KOMIIaHil 1715 pi3HUX y3arajabHeHb KJIaCUYHOTO
Ipoliecy pu3uKy. BcTaHOBIEHI 3arajibHi HEOOXiJHI i JOCTaTHI, a TaKO>XK KOHKPETHI JOCTaTHI YMOBY iCHYBaHHS Ta
€IIMHOCTI pillleHb PO3IJISHYTUX IHTErPaJIbHUX PIBHAHD i CUCTEM PiBHSIHb CTPAXOBOi MaTEMATUKU. TEOPETUYHO i
[IPaKTUYHO OOI'PYHTOBAHUU METO[, IIOCJIiJOBHUX HAOIVKEHD IJIs1 YMCEJIbHOrO 200 aHAITUYHOTO PO3B'sI3aHHS
POBIJISIHYTUX iHTerpajibHUX PiBHSIHB, 30KpeMa, JoBeJeHa HOro piBHOMIpHA 301KHICTb i ofieprKaHi OLiHKY MIBUIKOCTI

30DkHOCTI. PO3po6sieHa MeTOMKa OLIiHKM TOYHOCTI HAbJIMKEHOTO PO3B'SI3KY.

2. In the dissertation various generalizations of the classical risk process describing a stochastic evolution of the
capital of an insurance company (Kramer - Lundberg model) are considered. In particular risk processes with



variable deterministic premiums, with random premiums, with non Poisson flows of premiums and claims, risk
processes in a stochastic markovian environment are studied. Integral equations for the probability of nonruin as a
function of the initial capital of the company for various generalizations of the classical risk process are deduced.
For a risk process in a stochastic markovian environment system of integral equations for a set of nonruin
probabilities from various initial states of the process are obtained. A general necessary and sufficient, and also
concrete sufficient conditions of the existence and uniqueness of solutions of the considered integral equations
and systems of equations are established. A successive approximation method for a numerical or analytical
solutionof the considered integral equations of insurance mathematics is theoretically and practically validated, in
particular its uniform convergence and rate of such convergence are established. A technique of estimation of the
accuracy of approximate solutions of integral equations of insurance mathematics is developed by construction of
approximations to the exact solution from above and from below. The suggested method of consecutive
approximations was tested on a number of numerical examples, its comparison with Monte Carlo method, with
known approximations of solutions was carried out. The developed method of successive approximations for the
solution of integral equations of insurance mathematics allows to increase accuracy of actuarial calculations,
namely, to calculate within a chosen framework a probability of ruin of an insurance company with any prescribed
accuracy, to check applicability and accuracy of various empirical approximate formulas for the probability of ruin,
if necessary to improve accuracyof empirical approximations in an iterative way, to estimate accuracy and to
correct parameters of Monte Carlo simulation method for calculation of the probability of ruin.
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