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1. TepmiH “akTyapHUi1 pU3UK~ BU3HAYAETHCS SIK TUIl PU3UKY, KOJIM BUCYHYTI FIIOTE3U aKTyapisiMU 100
L[iHOYTBOPEHHS CTPAXOBUX I10JIiCiB MOXKYTb OyTH HETOYHUMU 260 HEKOPEKTHUMU. PiBeHb 1aHOTO TUILY PU3KKY
IIPSIMO 3aJIEXKUTD Bifl CTYIIEHIO CTIMKOCTI NPUIYILIEHb, yTBOPEHUX BHACIIILOK MOZEJIeN 3aJlaBaHH4 LIiH, SIKi
BHMKOPHCTOBYIOTbCS CTPAaXOBMMMU OPraHi3allisiMu IIiJ, 4ac BCTaHOBJIEHHs IpeMill. Be3yMOBHO, IOHSITTS CTPaxXyBaHHS
€ BIUIMBOBUM (PAaKTOPOM PU3HUKY Ta Oi3HECY BCiX CTPaxOBUKiB. OCKiIbKM 0(OPMIIEHHS CTPAXOBHUX IOJIICiB BKJIIOYA€E B
cebe BeJIMYe3HUH Habip acrekTiB, TO cama 3a/1a4ya CTa€ 110 cobi LOBOJI CKIaHOI0. AKTyapii 3a3Buuaii € $paxiBusgmu 3i
CIIpaBaMy, 10 CTOCYIOTHCSI BUSIBJIEHHSI PU3MKiB, OTPMMaHHS LiHHO]I iHpopmallii Ta po3yMiHHS CKIaAHOCTI CUTYallill.
BoHu € TMMH, Ha SKMX CTPAXOBi KOMIIaHIi IIOKJIaJal0Th BEJIMKI HAZII 1714 aHali3y Ta KepYBAaHHS PU3UKaAMU.
BpaxoByl04M qUHAMIYHICTb PU3KKiB, BOHU, O4€BUIHO, CTBOPIOIOTh TPOGJIEMH IIifl 4aC aKTyapHOTrO MOJEJIIOBaHHSL.

[ITo6 axTyapii MOrsM KOpeKTHO (PikcyBaTy Ta OLiHIOBATH PU3UKH, IM IIOCTIMHO NOTPiOHO MoaudiKyBaTy icHy04i



MeToAU abo po3po6IIsITU a6COMIOTHO HOBI MiAxoau. 3aiada MOJE/IOBAHHS Mae OYTU PO3B’sI3aHA 3 METOIO
IleMOHCTpallii Ta MPONO3ullii KOPEKTHUX OLiHOK pU3KKiB. YacTo TpanuuiliHi akTyapHi nigxoau He € epeKTUBHUMU
yepes Te, 10 PUBUKHU HE MICTSITh BOKJIMBUX iICTOPUYHHUX JaHUX. KpiM TOro MoziesioBaHHs CYKyITHOTO e(eKTy
PUBHUKIB TAKOXK € HEITPOCTUM 3aBJJaHHSIM, OCKIJIbKY IPYIY PU3UKIB MOXKYTb MaTU CKJIQZHI 3B’13KU 260 6YTH
B3a€MO3aJIeXKHUMU. Uepes NOoCTiliHy HecTauy a60 HEOCTYIIHICTh JaHUX Ta AUHAMIYHICTb (PaKTOPIB PU3UKY
TpPaJULilHi TOKa3HMKY PU3UKY 3a3BAYall MiCTSITh HETOYHI pe3ysbTaTu. [lj1s apryMeHTyBaHHS IIPUITYLIEHb TA OL[iHOK
aKTyapisMm 3a3BUYail JOBOJUTHCS 3aCTOCOBYBATH aHaJIi3 YYTJIMBOCTI i METOIM NPOTUAISIM HEBU3HAUYEHOCTI.
OCHOBHOIO METOIO € CTBOPEHHS CIIELiaNi30BaHOI CUCTEMU MiITPUMKU IIPUMHSTTS PillleHb, IO Ja€ MOXKJIMBICTh
OibIl IeTaJbHO aHaJi3yBaTy aKTyapHi pU3KKHY, AABATU OLiHKY MOXJIMBUM MalOyTHIM BTpaTaM Ta iX HIMOBIpHICTb.
[TpakTuyHa LiHHICTb POOOTHU IOJISITA€ B CTBOPEHHI IHTEJIEKTYaJIbHOI CUCTEMU HiATPUMKY NPUMHSTTS pillleHb 17151
aHaJli3y aKTyapHUX PU3MKiB. Pe3ysibTaTu poOOTH LOBENEHO [0 iHXEHEPHOrO PiBHS i BIIPOBAI)KEHO B IHCTUTYTI
TeJIEKOMYHiKalliii i rmo6anbHoro iHdpopmarliiiHoro npocropy HanionaneHoi akagemii Hayk YKpainu 3 MeTOIO
aBTOMAaTH30BaHOTO PO3B’sI3aHHS 33/1a4 MOJIe/II0OBAHHSI, aHasli3y Ta IPOrHO3YBaHb BTPAT CTPAXOBUX KOMIIaHI, SIK
BUIAJKOBUI npolec. CIPOEKTOBAHO NPOrPaMHMI IPOAYKT [1J1s OL[iHKY MOXKJIMBUX BTPAT B IPOLIOBUAX OAUHULISIX Ta
ix IMOBIpHiCTb. Bci TeOpeTUyHi Ta IpaKTU4HI pe3yIbTaTy AUCEPTALiiHOI pO6OTH y MIOBHIl Mipi omy6s1ikOBaHO y
(HaxoBUX HAYKOBUX BUJAHHSX, [0 BXOISATD [0 BiATIOBITHOrO BCTAHOBJIEHOTO I1€PEJIiKy, @ TAKOK BUKOHAHO iX
HaJIeXXHY anpobaliilo Ha HayKOBUX KOH(epeHLisdx i ceMiHapax. Y gucepraliliHiil po6oTi npoaHasnizoBaHi
BJIACTMBOCTI CTPaxyBaHHS, [IOHSTTS CTPAxOBOTr0 PUHKY i Oro y4acHUKiB. [IpoBefieHO aHajli3 IOTOYHOrO CTaHy
CTPAxXOBOTO PUHKY YKpaiHU Ta MPO6JIeMY, 3 IKUMU BiH 3ilITOBXYETbCS Ha JAHUI MOMEHT. BUSIBJI€HO HEPO3PUBHUIA
3B'SI30K MK CTPaxX0BOIO [isIJIbHICTIO Ta CTPAXOBUM PUBUKOM. BomHOovac 6ysio BigMiueHo, 1110 [Py AOCiIKeHH]
PU3UKIB y CTpaxyBaHHi Iy’Ke Majlo yBaru NpUAiseTbCs IKICHUM METOJaM OLiHIOBaHHS. 3Bific BUHUKAE [10Tpebda y
KOMOiHallii EKOHOMIYHMX Ta MaTEMATUYHUX aJITOPUTMIB MOJI€/IIOBAHHS Ta aHAJI3y (PiHAHCOBUX PUBUKIB IJ1s1
PO3paxyHKy OITUMaJIbHOI'O 3HaUYEHHSI CTPAXOBUX IpeMili 3a 3HaliIeHO0 HMOBIpHiCTIO 6aHKpyTCTBa. [IpoBeneHmni
aHaJli3 iCHYIOYMX METO/IB OLIHIOBAHHS PU3KKIB y CTPaXyBaHHI 110Ka3aB, 110 iX yCi MOKHA MTOLIJIUTHU Ha [ABi Ipymnu:
BHACOKOPIBHEBI MOJI€JIi, 10 I'PYHTYIOTbCS HA aHaJli3i pe3ysbTaTiB Ta HU3bKOPIBHEBI MOZEJII, 1110 IPYHTYIOTLCS Ha
IOCJIiI)KE€HHI YAHHUKIB pU3UKy. TaKOX MiIXOIM OLiHOK PM3UKIB MOKHA KJIACU(IKyBaT HA METOAU B YMOBAX MOBHOI
BM3HAYEHOCTI, YaCTKOBOI Ta ITOBHOI HEBM3HAYEHOCTi. BUKOHAHO aHai3 110 BifHOMIEHHIO IO TUITiB NAHUX Ta BUIIB
HeBU3Ha4YeHOCTi. KpiM Toro 6ysu BUfiseHa rpyna HEBU3HAYEHOCTEH, 10 PO3IJIsifasacs y NoAaabIux
€KCIIEPMMEHTaX. PO3IJIIHYyTO OCHOBHI YMCJIOBI XapaKTEPUCTHUKY, 110 BUKOPHCTOBYIOTHCS [P aHai3i BUGIPOK
IaHux. [IpoBeeHO aHasli3 iCHYIOUUX pillleHb TEXHOJIOTIN aHasi3y aKTyapHUX PU3HUKIB, [0 BUKOPUCTOBYIOTHCS
CTaHOM Ha 3apas. [licss npoBeneHHs aHasi3y 6yJi0 NPUIHSTO pilleHHs] BUKOPUCTOBYBAaTH balieciBCbKy
METOJI0JIOTiIO Ta y3arajbHEeHi JiHiHI Mogei npy po3pobli cucTeMy NiATPUMKY IPUIHATTS pillieHb. Mepexi
Baileca xapakTepu3ylOTbCA TUM, 10 BOHM MOXKYTb BUKOPUCTOBYBATU SIK CTATUCTMYHI [aHi TaK i EKCIIEPTHI OLiHKY i
BiZOOpa’kaloTh NpOLieC PUIHSTTS pillleHb B peXXuMi peasibHOro yacy. Takox JaHuii miaxin 703BoJisie BpaxoBYBaTU
pi3HOMaHITHI BUAY HEBU3HAUYEHOCTEH. [lJ1s1 06YMCIIIOBAaHHS MOBIPHICHOTO BUCHOBKY OyB 3aCTOCOBaHUI TOYHUI
meTop Lauritzen-Spigielharter abo LS-meToq, 1110 I'pyHTyeThCS Ha METOAAX KiacTepusalii. Kpim Toro 6yamn
POBIJISIHYTI IPYKJIaiy 3aCTOCYBaHHS Mepex baiieca y cdepi crpaxyBaHHs. Bubip y3araspHeHUX JiHIHHUX Mozesien
I'PYHTY€ETHCSI TUM, 1IO BOHU JO3BOJISIIOTE OMUHATU OOMEXXEHHS KJIACUYHUX MOZeJsiel JIiHifHOI perpecii Ta 103BoJisie
06MpaTy HalBaXJIMUBIiL 3MiHHI. PO3IJISIHYTO OCHOBHI CKJIa[IOBi JAHOTO MifX04y i OCHOBHI METOIY aHAai3y 3aJIMIKIB

Ta HiarHOCTUKU MOJIEJIEN.

2. The term “actuarial risk” is defined as a type of risk, when hypotheses, suggested by actuaries regarding the
pricing of insurance policies can be inaccurate or incorrect. The level of such type of risk directly depends on
stability of the assumptions, formed as a result of the pricing models, used by insurance companies when adjusting
premiums. Of course the concept of insurance is an influential factor in the risk and all types of businesses of
insurers. Since the design of insurance policies includes a large set of aspects, the task becomes very complex
itself. Actuaries are usually specialists in cases, which are related to identification of risks, obtaining valuable
information and understanding the complexity of situations. They are the ones whom insurance companies place
great hopes about risks analysis and management. Considering the dynamism of risks, they obviously pose



problems during actuarial modeling. In order for actuaries to correctly detect and evaluate risks, they constantly
need to modify existing methods or develop completely new approaches. The modeling task must be solved in
order to demonstrate and suggest correct risk assessments. Often, traditional actuarial approaches are note
effective because risks do not contain important historical data. In addition, modeling of cumulative effect of risks
is also a difficult task, since group of risks can have complex relationships or be interdependent. Due to the
constant lack or unavailability of data and dynamism of risk factors, traditional risk indicators usually contain
inaccurate results. To justify assumptions and estimates, actuaries usually have to apply sensitivity analysis and
method to counteract uncertainties. The main goal is to create a specialized decision support system that allows
for a more detailed analysis of actuarial risks, to assess possible future losses and their probabilities. The practical
significance of the work lies in the creation of an intelligent decision support system for analysis of actuarial risk.
The results of the thesis fulfillment were brought to an engineering level and were used in the Institute of
Telecommunications and Global Information Space of the National Academy of Sciences of Ukraine in order to
automatically solve the problems of modeling, analysis and forecasting of losses of insurance companies, as a
stochastic process. A software products was designed to assess possible losses in monetary units and their
probability. All theoretical and practical results of the dissertation published in professional domestic journals
included in the relevant list, as well as their proper approbation at scientific conferences and seminars. The
dissertation analyzes the properties of insurance, the concept of insurance market and its participants. The
current state of the insurance market of Ukraine and the problems it faces at the moment are analyzed. An
extricable link between insurance activity and insurance risk is revealed. At the same time, it was noted that during
studying risks in insurance, very little attention is paid to qualitative assessment methods. Hence the need for a
combination of economic and mathematical algorithms for modeling and analyzing financial risks to calculate the
optimal value of insurance premiums based on the found probability of bankruptcy. The analysis of existing
methods for assessing risks in insurance demonstrated the that they all can be divided into two groups: high-level
models based on the analysis of results and low-level models based on the study of risk factors. Also risk
assessment approaches can be classified according to methods under conditions of complete certainty, partial and
full uncertainty. An analysis was performed in relation to data types and types of uncertainty. In addition, a group
of uncertainties was identified, which was considered in further experiments. The main numerical characteristics
used in the analysis of data samples were considered. An analysis of existing solutions of actuarial risk analysis
technologies used at the present time was conducted. After the analysis, it was decided to use Bayesian
methodology and generalized linear models in the development of a decision support system. Bayesian networks
are characterized by the fact that they can use both statistical data and expert estimations and reflect the
decision-making process in real time. This approach also allows to take into account various types of uncertainties.
To calculate the probabilistic inference, the exact Lauritzen-Spigielharter method or LS method, based in
clustering methods, was applied. In addition, examples of application of Bayesian networks in the insurance sector
were considered. The choice of generalized linear models is based on the fact, they they allow to bypass the
limitation of the classical linear regression models and allow to choose the most important variables.
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rOJIOBYIOYOTO Ha 3acCiiaHHi
BiagmoBizasibHUH 32 MiATOTOBKY [Nani6paroB Pomaun CepriitoBuy
00JIIKOBHX JOKYMEHTIB

Peecrpa'rop Opuenko TersiHa AHaToJIiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




