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1. HocTranoBKa 3agxaui
OO0’ €eKTOM JNOCIIDKEHHS € TUCKPETHE IpEACTAaBJICHHS B uaci Maiike nepiomumunoro curmamy f(t,), i —

Bigyiku vacy, a f (t) Mae Burmsg;
FO=A+2(A+wO)sin(@t + o, + £ 1)

ne Ay, oy, o~ JIeAKi KOHCTaHTH; w, (1), Sk t — BHITAAKOBI (PYHKIIIT BiJ 4acy 3 HYJbOBHM MaTeMaTHYHHM

CHOIBAaHHSM Ta 00OMEXEHOIO IUCIIEPCIEI0 Ok ; k — iHpexc CyMyBaHHS.

MeTo10 AOCHIIKEHHS € EeKCTPAIOJIAIis f(t) wsxom BusHAUEHHS A., or P« Ta OIIHKA IOXHOKH
MIPOTHO3YBaHHS.

Pe3yabTaTH MpOTHO3yBaHHS MOXYTh BHKOPHCTOBYBATHCS IIOTOYHOTO Ta CTPATEriuHOIO IIaHYBaHHS
E€KOHOMIYHUX KEpIBHMX 3aXOJiB Ha pIiBHI IIINPUEMCTB Ta JepkaBdu. Ha OCHOBI aHallizy Ta NPOrHO3Y MOXKHA
nepeadavyaTH KPU30Bi SIBUINA Ta PO3POOIATH 3aX0 M 3aM00IraHHs Y MOM’IKIICHHS iX HACIIIKIB.

2. OrJisi icHyl0OYMX METOIUK

Jns anpokcuMarniii CHTHANIB TPUTOHOMETPHYHUMH TOJIHOMAMH IMOIIYK KOoe(illieHTiB Ay, ¥« HE BUKIHKA€E
TPYAHOILIB. [ TOMIyKY K OCHOBHHIX BIIACHHX Yacmom 3afada He € TPUBIaIbHOIO 1 BCi ICHYIOYI METOIUKH HE €
VHIBEpCabHUMH, MAalOTh CBOi HEIOJIKM Ta IepeBard. lIpuKiIagoM TaKMX CHCTEM € MeXaHI4HI CHUCTeMH 3
HelfealbHUM JABUTYHOM [1].

2.1. I'apmoniunuii ananiz, nepemeopenna @yp’e. IleperBopenHs Pyp’e I MOIIYKY OCHOBHHUX YacTOT
CUTHAJLY, SIKUHM JOCIIKYEThCS NPUIATHUH YMOBHO, 00 METOJMKA HE JIa€ 3MOT'H PO3PI3HUTH OJIM3BKI 32 YacCTOTOIO
CKJIaJIOBl KOJIMBaHHS; HE BigoOpa)kae aJeKBaTHO YACTOTHE HAINOBHCHHA I TMEpioNiB OLIBIMUX 3a dac
cnoctepexxeHHs. Poskman B psn @yp’e Mae Ti K HEHONIKH, aje 30KpeMa BPaxOBYeE JUIIE YaCTOTH, MEPIiOJ SKUX
KpaTHUH 4acy CIIOCTEPEKEHHSL.

2.2. Beiignem nepemeopeHHs 3 Memoio YacmomHo20 ananizy cuznany. J{jis 4acToOTHO-aMILTITYJHOTO aHaJli3y
CUTHAJTy BUKOPHUCTOBYIOTh 1 BEUBIICT IepeTBOPEHHS. B mporieci nepeTBOpeHHs TaKOK BiIOOPaKaeThCs 3MiHA B Yaci
W aMIUTITYA TapMOHIYHMX CKJIAJOBUX CHrHany. Lle BXOQuTh B NMpOTHPIYYS 3 HMOCTAHOBOIO 3ajadl 1 BHMarae
JIOJJATKOBHX JIOCIIIJUKEHb HA YCepEHEHHS MepioiB CKIIaI0BUX KOIMBAHb [3].

2.3. Aemokopenayiinuil ananiz TakoX € TOCHUTHh NOIIMPEHUM B TOIIYKaX OCHOBHHX YACTOT pAaIliOHAIBEHO
KpPaTHUX 9acoM CIIOCTepexeHHs. TyT MIYKaloTh KOPENSII0 CHUTHATY 3 HOro KOmi€ro 3i 3cyBoM B daci Ha h.
Binnosinwxo, y Bumaaky HasBHOCTI iepioxy T=h, MaTHMeMO JTOKaIbHHIA MAKCUMYM KOPEJISIIii.

N

2.4. Asmopecpecia. [lns 3a1an0ro HabOPy QYHKLUIM gk(t), LUIyKatoTh HAOMIKEHHS f (X) = Z a.g, (t)+Y(t), xe

k=0
k — inmekc cymyBamHs, 8 — mykaHi koedirierta, N+1 — kinbkicTs 3amannx (yHkmii 6asucy, Y(t) — BumaakoBuit
IIyM, II0 HE Miirae anpoxkcuMarii. ['0JJOBHHM HETONIKOM METOIWKH € 3aJISKHICTh SIKOCTI HAaONMKEHHS Bif
3amanoro 6asucy gy(t). BiamosinHo gy(t) MOBMHHO OyTH SIK MOXKHA TIOBHHM Ta HE MICTUTH JIiHiIHO (Maibke) 3ayIexHi
¢bynxkuii. [Ipu HasiBHOCTI Maiike JIIHIHHO 3aye)xHUX QyHKLIH y 6a3uci HAOIMIKEHHS, AITOPUTM HE 3aCTOCOBHHH.

2.5. I'enemuuni anzopummu camoenopsaoKyeanHs 3a noa00010 aBTOperpecii BUMararTh HassBHOCTI 0a30BUX
byHKIin gy(t), ajge 10 anpoKCUMAIIHHOTO MOJIHOMY BXOJSTH JIMIIE AESAKi 3 HUX, 0 NPOHIUIM 4yepe3 "MITy4YHUi
BinOip".

[epeBaroto anroputmy € moOya0Ba OUTBII MIPOCTHX AMPOKCUMAMIHHIX TOJTIHOMIB, IO Ja€ MOXKIIUBICTH 3HAYHO
PO3MUPHUTH TTOYaTKOBHHK (OaszucHui) HaOiIp gy(t). ['eHeTHuHI anropuTMHU TaKOX OUIBII CTIHKiI JO BUKOPHUCTAHHS
Maibke JHIHHO 3aeXHUX (YHKIINA B KOCTI 0a3ucHUX. MOXIIMBE BUAUICHHS KOJMBHHUX CKJIAJOBUX 3 MEPIOJIOM,
1110 3HAYHO MEPEBHIILYE YaC CHOCTEPEKECHHS CUTHATY.

Jlo HenoIiKiB MOXKHA BITHECTH 3aJI€XKHICTH SKOCTI alipoKCHMAIlil Bijl MOYaTKOBOrO Habopy GYHKIIH gi(t) Ta,
3aBJSIKM BIIKWAAHHAM 3 0a3ucy AesSKUX (QYHKIIH, y OUIBIIOCTI OTPUMAaHHS HE HAaHKpPaIloro arnpoKCHMAIiifHOTO
HaOMKeHHS B 3a1aHOMY O0asnci. Henomiku MeToty KOMIICHCYIOThCS 3HAUHUM 3a01INaKEHHSIM 9acy pO3paxyHKIB.

2.6. Ilocnioogne sunyuennus mpenoie 3a 00NOM0O2010 Memoody HalMeHux Keaopamis. ABTOpY MPOMOHYIOThH
BUKOPHCTaTH METOJ MOCHIIOBHOTO BWJIYYEHHS TPUTOHOMETPHUYHHX TPEHMAIB. Y OCHOBI METOJUKH JICKUThH
BU3HAUeHHs QYHKIII g(t) = A+ Bsin(at)+Ccos(wt), O Mae HaliMeHIIe cepefHe KBaJpaTHYHE BiIXMUJIEHHS Bil

3amanoi Bumipamu f(f). Cam meron HaiiMeHIMX KBajpatiB [4] He Jae MOXKJIMBOCTI TOYHO 3HAWTH @, aje Jae
OJTHO3HAuHY BianoBigHicTh KoedinieHtis A, B, C Bix 3HaueHHS w, Lie 103BoJsie OyayBaTH (QYHKIII0 MIHIMAILHOTO

n-1
CEpPeHBOTO KBAJPATUIHOTO BigXmieHHs [2, 7]: s(w) = 1 Z(f ) -9, ))2 .
N %o

[Momyk MiHiMyMYy S(@) TPOBOJMTBCS YHCENBHO [4], ane [ust 3ano0iraHHs BIUIMBY Mapa3UTHUX MiHIMYMIB, SIKi
BiOOpakaroTh YaCTOTH OPTOTOHANBHOTO Oa3ucy Pyp’e, moyaTkoBe po30OUTTS NOBUHHO MaTH KPOK HE OUTBHIIHIL 3a
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27 (yotupum Touku Ha miBmepiom). Jms dymkmii 1-2sin(3t)+sin(3.1t)+cos(0.1t) 3amexHICTE CepeaHBOro
3(tn_t0)
KBQ/IpaTHYHOTO BIIXWJICHHS Bill YaCTOTH MaTUMe BUTJIA] puc. 1.

[licnst BUIUIEHHS OCHOBHOIO HAOJMKEHHA-TPEHy, OyAyeTbes pisHMUS f(t)—g(t), AO AKOI LIYKaloTh

™
HACTYIHUH TpeHA. Pe3ynbTaTtoM € HaOIMKEHHS: m XapaKTepHOIO0 PHCOI0

MCTOAY € BI/IZ[IJ'IGHH?I 3HA4YHOTO KOMHOHGHTa Majioi 4acTOTH. BCJ’II/IKOIO [epeBaroro METoay € TakKOkK MOKJIUBICTh

BUKOPUCTAHHA l-leplBl-lOM.
1.1

03 05 08 1.1 14 16 14 22 25 27 30 33 36 38 a1 44 458 49 52 55 5.7 60
Puc. 1. Cepenne kBaIpaTHUHE BIAXWICHHS alIPOKCUMAITIT QYHKITIT
1-2sin(3t)+sin(3.1t)+cos(0.1t) cuHycoinoro 3aganoi yacroTn

Ha puc. 1 moka3aHo 3Haii[ileHy 3aJIe)KHICTh CEPEIHbOKBAIPATHYHOTO BIAXWUJICHHS Bill IUKIIYHOI YaCTOTH
cKIamoBoi rapMoHiku: S(w). MiHIManbHI 3HAYCHHS BiMIIOBIIAaOTh HAABHUM YacTOTaM OJNM3BKHUX IO W~3; TAKOK €
MIiHIMYM, SIKMil BIANOBIJAa€ JOBrONEPIONUYHOMY KOJHMBaHHIO @=~0,3. [HII MeTonu HE MOKa3ylTh HAasBHICTH
KOJIMBaHb 3 TAKUM JOBTUM IIEPIOIOM.

3. Oninka noxu0oK eKcTpanoJasuii

Bynb sike mporuo3yBaHHS He € aOCOIIOTHO TOYHMM, 00 3 4acoM 00’ €KT JAOCIIDKEHHS 3MIHIOE CBOT IMapaMeTpHu;
BIUIMBAIOTH MOXHOKHM BUMIPIOBaHb Ta 3aBajid. TOMY BXKJIMBOK YaCTHHOIO MPOIECY MPOTHO3YBAHHS € OL[IHIOBAHHS
MMOXUOKH TIPOTHO3Y, IO Ja€ 3MOTY JJISl CHCTEM KepYBaHH MiArOTYBaTH MEHITY KUTBKICTh 3aIT0ODKHHX 3aX0IiB.

3.1. Imosgipuicna oyinka noxudxu npozrno3yéanna. SIKIo MpoIec € eproauyHuM, TO U HHOTO CIIPaBEINBE
CHIBBIIHOIICHHS:

N

= (O)HR (s)[ds-

Tyr 7, — mOpsIIOK Yacy, Ha KUK Ma€ CEHC MPOTHO3YBAHHA MPOLECY, a

Es=>i-=

€ KOPEIIIIHHOIO (PYHKITIEFO JOCTiHKYBAaHOTO CUTHAITY.

[Ipu mpoBeneHi MOMIYKy PIBHSHHS perpecii y BUTIIAAI TPUTOHOMETPUYHOTO MHOTOUIEHY JiCTAaHEMO CEpEIHE
KBaJ[paTUYHE BIAXHJIEHHS S(y) 1, TakoK, TaOmumpo (GYHKIIl BiIxuieHb HAONMKEHHs Bil €TaJOHHMX 3HAYEHb
fera(ti). Sxrmo npwiiasita BimxuneHust fi.q(lj) 3a BUMamKoBy BeIHUMHY, SIKA MiAMOPSIKOBAaHA HOPMAILHOMY 3aKOHY
PO3MOITY 3 HYIOBUM MaTEeMATHYHHUM CHOMIBAHHIM Ta CEPEIHIM KBaAPATHYHUM BiIXHICHHSM S(wy), TO MOXKHA
OLIIHUTH Yac HaJiiHOTO MporHo3yBaHHs. Hexail qomycTrmMa HoOpMa BiIXMJIEHHS PEalbHOTO CHTHALY BiJ TPOTHO3Y €
b, a iiMoBipHicTB TOTO, 10 L1 HOpMa He Oyne mepeBuiieHa € Py, Toxi HMOBIPHICTh OTPUMAaHHS MPOTHO3Y B MEXax
JIOITYCTUMUX 3Ha4€Hb Oyze

P, < ﬁjexp(—lzl(Zs(wk))dl :
S
Je N — KUTBKICTh KPOKIB MPOTHO3Y; | — 3MiHHA iHTerpyBaHHs. Y [[bOMY BHIIAJIKY Yac MMPOTHO3YBAHHsI tH = hn’ 3

iMoBipHicTIO P, € HaxpiitHUM U151 [-b;b].
Taka oliHKa MOXHOKH HE € TapaHTOBAHOIO 1 y OUTBIIOCT] BUMAJIKIB € CHIIFHO 3aBHIICHA.
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3.2. Ouinka noxubku anpoxcumayii ma eKCMpanoaayii 3a 0onomozoio ysazansuenoi gpopmynu Teiinopa [5,
7]

t
ft)=flt)Ivot—t)+ f'{t)v(t—t)+...+ F"(t,)v, (t—1,) +I F(z)v,(t—7)dz:
f
ne f(t) — dbyHKmis Ky HAGIMKAIOTH, vit—t,) _ PO3B’SA3KH NIESIKOTO JHIHHOTO An(epeHIiadbHOTO PIBHSIHHS
D[v]=0 nopsaky N 3 mo4aTKOBUMH yMOBaMu Vi(k)(t—to) =0, Tyr 6, =1 mpu i=k, inakme Gy =0 F) —

pe3ynbTar aii mudepenuiaapaoro oneparopy D[] na f(t).

Hexait ¢ynkuin f(t) mpeacraBmenma BubGipkoro B daci f; moBHicTIO, Tomi icHye HaGIVKEHHS JIHIAHO

. N [ cee . . . o
HE3ANCKHUMH QYHKIIAME ¢ =~ a,0,(t) ne koHil ¢yHkii g(t) Biamosinae mudepenitianphuii omeparop Dy[]
~ k Ik
k=1

MiHIMaJIbHOTO mopsiiKy. Omeparop D[] Mae XxapakTepuCTHUHMH MHOTOWIEH, 0O € JOOYTKOM BCIX
XapaKTepUCTHYHNX MHOTOWICHIB oreparopiB Dy[]. ToMmy icHye ekBiBaJeHTHE HaONMKCHHS 32 y3araJbHEHHSIM

dopmymu Teiinopa, i Vi (t—1t) ¢ niniitnoro KOMOiIHAIIi€I0 v(t-t,) Zakg Pe3ym,TaT €

~ «
O Sal o€
== ©

ne Vn(t—1;) LIYKAeThCs K PO3B’s130K 3anaui Kouri D[V]=0, v(0)=0, V'(0)=0, ..., v™(0)=1. 3anumaerscst nuranus
npo BUOIp o, ane 3a BIIACTUBOCTSAMH iHTErpay MOXKHa HOro pO3KJIacTH Ha CKIIAIO0BI:
—2a = =
| = = .
3HaueHHs iHTerpay B Mexax [to;t,] 3HaXOMUThCS K PI3HULA MDK BUMIPSHUM 3HAYCHHSM Ta HAOIVDKCHHSIM;
MO3HaYMMO Ti A,. 32 TEOPEMOIO PO CEePEIHE, ICHYE TaKe ¢, LIO
[ | =

O S k€ >

== .
O1iHKOI0 MOXHOKH MporHo3yBanus R(t) e:
t
. IVN(t—r)dr !
i

Opy MPUIYIIECHHI momanbimioro obMmexxenHs F(f) Ha uyac TPOrHO3yBaHHs, IO IIKOM ICTOTHO Ui Maibke
CTamioHapHUX CUTHAJIIB.

L | ~
Hexaii ¢yHxuis € \ém 3 ypaxyBaHHAM IIOYaTKOBUX YMOB, MOXKHa
(=

MPUPIBHATH BIAMOBIAHI MOXIIHI 10 HYJSA Ta MOXIAHY MOpsAAKy N - 10 OJMHUII, Ta BUSHAYUTH HEBIIOMI KoedillieHTH
A, B, C:

IR(Et)| < |A,| + max(F (t)])

N

A)+ZC =0; Za}k =0; Za)sz =0;- Z(B sin®" (1) + C, cos " (@, 1)) =1-
Ile nmae MOXIMBICTH BHU3HAUUTH OOMEXKEHHS ‘\M"ﬁ Toxi Oinpmr rpybOI0 OLIHKOIO

HOXI/I6KI/I HpOFH03yBaHHH €
N
ROI</A+ maxQF(t))-(,%+Z,/Bf i jt .
k=1

4. BuxkopucranHus pe3yJbTaTiB

Hamenena meroanka perpecii TPUTOHOMETPUYHUM MHOTOWICHOM HAJIA€ MOXKIHUBICTH OyIyBaTH MaTeMaTH4HI
MOJIeNTi Ha OCHOBI IPOBEACHUX CITOCTEPEKEHb, U SKUX HEBiOMi Mojelni moOyJ0BaHi Ha OCHOBI BiIOMHX 3aKOHIB
3aJICKHOCTEH.
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Inpexcn Jdoy JdkoHca Ha moyaToK Micsins Ta ix ""mporuo3’ 3 07.2007 go 2011 p.
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IIporno3oBaHi 3HaYCHHSI

Puc. 2. I[Ipuxnax nporao3yBanus inaekcis Joy [Ixonca

Jus mpuknany eheKTHBHOCTI BUKOPUCTAHHS MPOTPAMHOTO MPOJYKTY HAaBEIEMO «IIPOT'HO3» BKE BIIOMHX
3HaueHb iHaekcy Joy Jlxonca (IDJA), puc. 2. 3a 6a30Bi 3HaueHHs B3sTO MOKasHHMKU 3 1967 mo 2006 poku
BKItouHO [9]. IToOynoBaHO ekcTpamouisiiito, sika repeadadae 3HauHy Kpusy 3 cepeamHu 2008 poky. bazoswuii
MIPOMDKOK JUI TIOOYZIOBH IPOTHO3IB OOMPAaEThCs 3a SIKICTIO «IIPOTHO3YBaHHM» B MuHYyne. [lunHamika 3Mmian IDJ
no0Ope MPOTHO3YeThCST Ha 2-3 poku. MOHITOPHHT IPOTHO30BAaHMX 3HAYECHB JTO3BOJUTH IOCTIHHO MaTH iH(pOPMAIIito
PO 3MiHM €KOHOMIYHOI CUTYAIlil Ha HAHOIMK4i POKH.

VY pesynbraTi MPOBEICHHS EKCTPANoJIALii OYJI0 OTPUMAHO OCHOBHI CKJIQJOBI T'apMOHIKH, SKi HAOIMIKAIOTh
3mian IDJA. Crincok nepmix rapMoHik Ta iX TiyMaueHHs HaJaHo B TaONuIi.

3aB/SIKM HAsSBHOCTI COHSIYHMX IIMKJIIB 0araTto HayKOBIB JOBOJSAThH ICHYBaHHS BIUIMBY, Ta IIYKAalOTh MEXaHI3M
BIUIMBY 3MIiH COHSYHOI aKTHBHOCTI Ha COI[ialbHO-GKOHOMIUHI Tporecd [6]. Y OULIbIIOCTI BUMAAKax MpsMa
3aJIeXKHICTh 3 GKOHOMIYHHUMHM IIPOLIECAaMH CIOCTEPIraeThcs HE 3 CaMOI0 BEIWYMHOI0 uyncen Bombda, ski €
XapaKTePUCTHKOIO COHSYHOI aKTUBHOCTI 3a KUTBKICTIO Ta KynHicTio 1M Ha CoHili, a 31 weudkicmro iX 3MiHH, 10
MIPUBOJUTH JI0 BUHWKHEHHS 3MIHHUX MarHiTHUX IOJIB sIKi iIHAYKYIOTh CTPYMH B Pi3HHX chepax 3emuri.

Tadanus 1. OcHoBHI rapMoHiku nponecy 3minn IDJA, BincopToBaHO 1Mo MoTyXHOCTI

Ne Tepion rapmoniku IDJA (poxu) Iepiox rapMOHIKHM COHAYHOT aKTUBHOCTI (POKH) TnymaueHHs

1 48,8 - Jlosri xBuni M. KonnpareeBa

2 25,7 - 2-ra rapmonika xBuii M. KonzpatbeBa

3 8,77 8,64 (Binx. 1,5%) COHSYHHMH LUK

4 11,2 11,6 (Bigx. 3,2%) COHSYHUI ITUKIT

5 7,35 7,91 (Binx. 7,6%) COHAYHHI LUK

6 48,63 - Joeri xeuni M. KonzaparseBa
BucHoskn

1. TIlpomonyerbcsi moOyaoBa TPUTOHOMETPUYHOIO TPEHIY LIYKAHWX YacTOT 3 MOCTIIOBHUM BHIYYEHHSIM
CKJIQJIOBUX JI0 JOCATHEHHsI MIHIMaJbHOTO PIBHS CEPEAHBOTO KBAJPaTHYHOTO BIIXWIEHHS 3 METOI0 MOOYIOBH
IIPOTHO3Y.

2. Sk mpuknan, mokazano aHamiz iHaekcy Jloy Jxonca IDJA Ta #oro mporrnosy Ha kpm3ucHi 2008 — 2009
POKH.

3. 3icrarneni yactotu iHAekcy IDJA 3 4aCTOTHMM CIIEKTPOM COHSYHOI aKTHBHOCTI. I[MM caMHM ITOKa3aHO
HasIBHICTh BIUTUBY COHSYHOT aKTHBHOCTI HA PO3BUTOK EKOHOMIKH.

4. PoszBuTOK mporpamHoro 3abe3rnedyeHHs mependadac BBEJICHHS aBTOMArTH3allli MOLIYKY ONTHMAalbHOTO
6a30BOT0 MPOMDKKY JUIs HOOYOBH HaIHHOTO IPOTHO3Y.
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THE MODEL OF THE FINITE TIME RUIN PROBABILITIES FOR INSURANCE
COMPANY WITH INVESTMENT ACTIVITIES

MOJEJIb PACYETA BPEMEHU BAHKPOTCTBA JJI51 CTPAXOBO KOMIIAHUA
C HHBECTULIUOHHOU AKTUBHOCTbBIO

Hannas cmamosi nocesuyena UCCie008anulo U paspabomke aKmyapHol MOOelu pacHema 6peMeHu HACMYNLIeHUs.
b6ankpomemea 051 cmpaxogoil komnanuy. Hosuzna cmameu 3aKiiouaemcst 8 mom, 4mo aHaiu3upyemcsi Cmpaxoeasi KOMnAaHus.,
KOMOopast ocyujecmeisen UHeeCMUyUOHHYI0 AKMUBHOCHb, YMO 6 CB0I0 ouepedb GbICMYNdem 6 Kauecmee OONOIHUMENbHOU
cmamou ee 00x00d.

The problem statement. Today it is impossible to imagine a market economy without risks. They are involved
almost in every economic activity. There is a great need in measuring, predicting and minimizing risks. Insurance
services are one of the industries, which permanently experience risks of bankruptcy. That is why calculating the
ruin probabilities for insurance companies are one of the problems that need well-developed mathematical models
[1, p. 179]. Nowadays Ukrainian insurance companies are searching for new ways of profitability and
competitiveness. Western European insurance companies has an option of investing their fund for additional profit.
That is way there is a great necessity of creation and development of the actuarial models for Ukrainian insurance
to provide them the possibility of investing their fund for additional profit.

The analysis of main researches and publications. One of the first studies in this area was conducted in the
beginning of the twentieth century. Since then, the mathematical methods of ruin probability calculation developed
and accumulated a great variety of models and approaches. While the permanent growing of economic needs,
insurance services increase steadily in the economies of all developed countries. Insurance services are one of the
youngest industries any economy, which experience a stage of active development. In global practice of developed
countries, well organized insurance services are involved in many economic sectors like investment activity of
insurance companies. This article studies how the actuarial mathematical tools can positively affect the theoretical
and practical development of insurance. The development of theoretical, methodological, organizational and legal
bases of insurance market have been contributed by many economists, such as: Alexandrova M., Alexandrova T.,
ArtyukhT., Bazylevych V., Baranovsky A. , Osadets S, Zaruba A., Kolomin E., Klapkiv M., Shah E., Reytman L.,
Slusarenko E, Yakovlev T., Facil M. and others.

Unsolved issues: one of the main problems at present for actuarial analysis of the Ukrainian insurance market
is the lack of large statistical base, which is necessary for any econometric modeling. That is way there is a great
necessity of actuarial models that involve fewer statistical information. We analyze methods of calculation of ruin
probabilities for insurance company in presents of its investing activity. We consider an insurance company in the
case when the premium rate is a bounded by some nonnegative random function and the capital of the insurance
company is invested in a risky asset whose price follows a geometric Brownian.

The goals and tasks of the article: the goal of the article is creation new types of actuarial models of the
analysis of ruin probabilities that can be helpful for Ukrainian insurance companies under presence of their
investment activities. There are different methods for approximating the distribution of aggregate claims and their
corresponding stop-loss premium by means of a discrete compound Poisson distribution and its corresponding stop-
loss premium. This discretization is an important step in the numerical evaluation of the distribution of aggregate
claims, because recent results on recurrence relations for probabilities only apply to discrete distributions. The
discretization technique is efficient in a certain sense, because a properly chosen discretization gives raise to
numerical upper and lower bounds on the stop-loss premium, giving the possibility of calculating the numerically
estimates for the error on the final numerical results.
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