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2. Mathematical investigation of insurance market with financial investments

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO IIPOLIECaM PU3HUKY, IO MiCTSITh iHBECTULi 4O OAHOr0 260 CKiH4EHHO]
KiJIbKOCTi pU3MKOBUX aKTUBIB Ta 6€3pMU3UKOBOr0 aKTHBY, & TAKOXK 3MiHHY iHTEHCUMBHICTb HaIXOJPKEHHSI CTPAXOBUX
npemii. 3HalEHO YMOBY, 3a SIKUX TaKi PiBHSIHHS PU3KKY MAIOTh PO3B'SI3KY, Ta YMOBH, 32 SIKMX BiIIOBifHI iM
€KCIIOHEHIiaJIbHi MPOolLlecy € CyllepMapTUHraaaMu. 3HailIeHO eKCIIOHEHIIjaIbHi OL[iHKM IMOBIPHOCTI 6aHKPYTCTBa
1711 TAKUX IIPOLIECiB pU3UKY. 3aCTOCOBAHO HOBUIA MifXiT, 3BeeHHS 3a/1a4i 3 iHBECTULISIMU 10 334a4i 6€3 iHBeCTULiN
D715l 3HaXOJKEHHS OL[iHKM IMOBIPHOCTI OaHKPYTCTBA B MOZEJIi 3 iHBECTYBaHHSM yChOTO KalliTajly 0 OJHOTO BUAY
PU3MKOBUX aKTUBIB. [JOBEIEHO iCHYBaHHS PO3B'SI3Ky 3a/1a4i ONITUMAJIBHOTO iHBECTYBaHHS Ui MiHimizanii
JIMOBIPHOCTi 6aHKPYTCTBa CTPax0OBOi KOMIIaHii y MOZeJI PU3UKY 3 IHBECTHULISIMUA Y PU3UKOBUI Ta O€3PU3NKOBUI

aKTUBU Ta 3MiHHOIO IHTEHCUBHICTIO HAIXOJP)KEHHS CTPAXOBUX IIPEMII.



2. The thesis is devoted to the investigation of risk processes which contain investments into risky and non-risky
assets and variable premium intensity function. In the first chapter we make a short review of literature connected
with the topics studied in the thesis. In the second chapter basic definitions and statements which are used in
subsequent chapters are collected. The third chapter is dedicated to the risk model with investment of all capital
into one type of risky assets and variable premium intensity function. We give sufficient conditions for existence of
a strong solution of the risk process, and also sufficient conditions for the exponential process to be
supermartingale. We find an exponential ruin probability estimate in the case of quadratic premium intensity
function. For the model with stopping investments at the moment when price of risky asset falls below a fixed level
ruin probability estimate was found in the case of locally Lipschitz continuous premium intensity function. The
forth chapter deals with the risk model with investments into one type of risky assets and non-risky assets, and
also variable premium intensity function. Sufficient conditions for an existence of a strong solution of the risk
process are given. Exponential process is proved to be supermartingale under certain conditions, and exponential
ruin probability estimate is found for an linearly growing intensity function. The obtained estimate improves
estimates known for models without investments, and for models with investments but with constant premium
intensity. It is proved that the problem of minimizing the ruin probability with the choice of a suitable investment
strategy has a solution. The optimal strategy is calculated using Hamilton-Jacobi-Bellman equation. In the fifth
chapter the risk model with variable premium intensity function and investments into finite number of risky assets
and one non-risky asset is considered. Using supermartingale technique, an exponential ruin probability estimate
in the case of Lipschitz continuous premium intensity function and constant investments into risky assets is found.
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