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OBHIAS XAPAKTEPUCTHUKA PABOTbBI

AKTyaJlbHOCTh TeMbl. CTpaxOBaHHE WIPAET BAXKHYIO pOJIb B JKOHOMHYECKOU
nestenbHOCTU. OHO CIOCOOCTBYET pa3BUTHUIO OM3HECA, YBEIWYUBAs YBEPEHHOCTh B
TOM, YTO HAMEUEHHBIC IIaHBl HEe OYyIyT pa3pylIeHbI CIIy4YalHBIMUA COOBITUSIMH. DTO
CTUMYJIMPYET KOMIIAHMM CO3/aBaThb M pa3BUBaTh OM3HEC JaKe B TeX 00JacCTIX
YEJI0BEYECKON JEATENbHOCTH, T/I€ CYLUIECTBYET PUCK OONBIINX YOBITKOB CIy4ailHOTO
xapakrepa. B Hacrosmiee BpeMsi CTpaxOBaHUE SBISETCA HEOTHEMIIEMOM YaCThEO
MUPOBOM M HAMOHAIbHOW (PUHAHCOBOW cHUCTEMBbl. bBaHKpOTCTBAa CTpaxoBbIX
KOMITaHUW MPUHOCST CEPHhE3HBIN yep0, Kak OTACIbHOMY OM3HECY, TaK U SKOHOMUKE
B 11esioM. [ToaTomMy onTtuMuzamnus AEsTEILHOCTH CTPAXOBBIX KOMIIAHWNM HEOOXO0auMa
JUISL TIOBBIIICHUSI WX HAACKHOCTH, a TakXe KOHKYPEHTOCIIOCOOHOCTH. Jlms
JOCTUKEHUS 3TUX LEJEH HCIIOJIb3YIOTCS CPEIM IPOYUX TAKUME HHCTPYMEHTBI Kak
dbpanmmsa, Ipeaesl OTBETCTBEHHOCTH, iepecTpaxoBanue. C MaTeMaTHYECKONW TOUYKH
3pEeHUs WCTOJB30BAHME JTHX HMHCTPYMEHTOB JellaeT (DYHKIUIO pacrpeaciiCHUs
CTPaxOBbIX BBIIJIAT pPa3pbIBHOW. 3ajlaya ONTUMH3AIMU IapaMeTPOB CTPaxOBOM
NESITEIIbHOCTU  SBJSAETCA BAXHOW W TPYAHOM 33aJayed  MaTEeMaTUYECKOTO
MOJEJTUPOBAHUS.

[TepectpaxoBanue siBisieTcsi HamoOosiee dH(PEKTUBHBIM M PaCIPOCTPAHECHHBIM
CIIOCOOOM  TOBBIIIECHUSI HAJICKHOCTU  CTPAXOBOM  KOMIIAHMM, TO3BOJISIOIIUM
o0e30macuTh €€ OT IOTEePh, CBA3AHHBIX C BBIJIATAMH OOJBIIOTO yIepda IIo
pa3IMuHBIM KOHTpakTaM cTpaxoBaHus. [lpu mnepecTpaxoBaHUU PHUCKUA OOJIBIIUX
BBITIAT JCJISTCA MEXKJY CTPAXOBOM M MEPECTPAXOBOYHOM KOMITAHUSIMU. KOHTpaKThI
Ha TIepecTpaxoBaHUE OTJIMYAIOTCSA Pa3IMYHBIMU CIIOCOOAMU pa3eleHUs PHCKOB.
Pa3znuyHble acnekThl ONTUMU3ALUUU NPU MEPECTPAXOBAHUN AKTUBHO MCCIEAYIOTCS B
MOCJICTHUE ACCATUICTHS.

[lepBple pa®oOThl OBUIM TIOCBAIICHBI TOWCKY ONTUMAIbHOM  (POpPMBI
nepecTpaxoBaHus, Wid (DYHKIIMM pa3aeleHus yiiepda MEXITy CTpaxoBOM W

nepecTpaxoBouyHor koMmmanusMu. B paborax [Borch, 1960], [Borch, 1961], [Kahn,



1961], [Arrow, 1963]' mokasano, uto stop-loss mepecTpaxoBaHHe obGecrednBaeT
MUHUMAJIBHYIO JUCTICPCHUIO BBITUIAT U MAKCUMAIIBHBIN OKUIAEMBIN JOXO] CTPaXOBOU
KOMIIAaHWA TI0 CPaBHEHUIO C JIFOOBIMH JAPYTMMH BHJIAMH IEPECTPAXOBaHUS
(pyHKIIUSIMU pa3neneHust yiiep0a) TOW K€ CTOMMOCTH TPH YCIOBUH, YTO MPEMUS
NepeCcTPaxOBOYHOW KOMITAHWUHU OMPEACISETCS M3 MPHUHIIMIA OXKHUIAEMOTO 3HAYCHUS
(mpuHUKIA SkBUBaneHTHOCTH). B crathe [Heerwarden & Kaas & Goovaerts, 1989]°
MOJIy4€HO 0000IIIeHrEe ITHX Pe3yJIbTaTOB Ha IEJIbI KIACC KPUTEPUEB ONTUMUBAIIHH.
B paborax [Gajek & Zagrodny, 2000], [Kaluszka, 2001], [Gajek & Zagrodny, 2004],
[Kaluszka, 2005], [Guerra & Centeno, 2008]° paccMoTperbl 6oiee 0OLIHe TPHHIAIBL
pa3lelieHusT CTPaxOBBIX MPEMHA MEXIy CTPaXOBOH U  MEpPecTpaxOBOYHOM
KOMITAaHUSIMH, & TAKKE Pa3IMUHbIC KPUTEPHUH ONTUMHU3AIIH JJIS 3aa91 ONPEICIICHUS
onTuMalibHON (hopmbl niepectpaxoBanus. B craresax [Cai & Tan & Weng & Zhang,
2008], [Balbas & Balbas & Heras, 2009]* B kauecTBe KPHUTEPHEB ONTHMH3ALUH

UCTIOJIb30BaHbl COBPEMEHHBIE CIIOCOOBI M3MEPEHHs puUCKa, Takue kKak Value-at-Risk
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(VaR), Tail Value-at-Risk (TVaR) u ux o606menus. HecmoTpst Ha GOJBIIIOE YUCIIO
NOJOOHBIX MCCIENOBAHUNA W PE3yJIbTaTOB, CTPAXOBbIE KOMMIAHUU TO-MPEKHEMY
IIAPOKO HCIIOJIB3YIOT CTaHIApTHBIC BUJIBI TIEPECTPAXOBaHMS, Takue Kak Stop-loss
nepecTpaxoBaHue, excess-of-loss (9KCIeAeHTHOE) TepecTpaxoBaHue, quota-share
(mponopuMoOHANbHOE) TepecTpaxoBaHue, surplus (yclioBHOE MpOMOPIMOHATIBLHOE)
nepecTpaxoBaHue.

Psan pabor moCBAIlEH ONTUMHU3ANMK TAPAMETPOB CTAHIAPTHBIX BUJIOB
nepecTpaxoBaHus (¢ U3BECTHOM (QyHKIMEH pa3neneHus yuiepoa). K takum padoram
oTHOCHTCS cTaThs [Tapiero & Zukerman, 1981]°, B koTopoii mccnemyercs 3agada
ONTUMU3ALUNA OXKHUIAEMBIX JIOXOJOB CTPaXOBOM U MEpPeCcTpaxoBOYHOW kommnaHuii. B
paboTe HCHONB3yeTCs anmpoKcumanus mnpoueccoM Iud@y3uu s BBIYUCICHUS
pacnpeneneHus CyMMbl CTPAaXOBBIX BBITIIAT MIPH AKCIIEIEHTHOM IepecTpaxoBanuu. B
pabotax [Centeno, 2002], [Centeno, 2005]6 paccMOTpeHa 3ajadya MUHUMU3AIUU
BEPXHEHW TPAHUIIBI BEPOSITHOCTH PA30PEHUS MPHU IKCICACHTHOM IEPECTPaXxOBaHHH.
Wcnonb3oBana ymyumenHas orenka JlynnGepra ([Grandell, 1991]7). B pa6ote
[Verlaak & Beirlant, 2003]* paccMoTpeHs! pasiuunble KOMOMHALME W3 JBYX BHJIOB
NepecTpaxoBaHUsI W TIOJNYyYEHBI ONTUMAJIbHBIC 3HAYEHUS WX MapaMeTPOB C TOYKHU
3peHHs MAaKCUMHU3AllMM Mepbl  ‘‘cpelHee-OTKIOHeHHe”  (mean-variance) uis
BEJIMYMHBI JOXOAA CTPaxoBoil kommanuu. B paGore [Kaishev & Dimitrova, 2006]°
NPENJIOKEHO  YHMCIEHHOE  pelIeHHE  3aJaud  ONTHUMHU3AIMH  JKCIEJICHTHOTO

NEpECTPaxOBaHUsl C NOMOIIBI0 NOJMHOMOB Ammensa. I[Ipu »sTtom kpurepuem
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ONTHUMH3aLUN SIBJISUIACH COBMECTHAs BEPOSTHOCTb BBDKMBAHUS CTPAXOBOM H
MEPECTPAXOBOYHOM KOMITAHUM.

Bo MHorux paborax wuccienyercs TakK ~ Ha3blBaeMoe  TIJI00alibHOE
nepecTpaxoBaHue, MpU KOTOPOM CyMMapHbIi yiiepd MO BCEM CTPaxOBBIM CIyyasM
JEUTCS MEXAY CTPaxOBOM W IMEpPecTPaxOBOYHOW KOMIAHUSMU B COOTBETCTBUU C
HEKOTOpOW (yHKIMEH pasmeneHus ymepooB. B wactm pabor paccMarpuBaercs
JIOKaJIbHOE TEepecTpaxoBaHue, 0oJiee CII0KHOE C MAaTEeMATUYECKOM TOUYKHU 3pEHUS IO
CpaBHEHUIO ¢ riao0anbHbIM. [IpH JI0KaTbHOM NEpecTpaxoBaHUU BHIILIATHI B KaXIOM
CTPaxOBOM Clly4ae, NpPEBBIIIAIOIINE HEKOTOPBI YPOBEHb, HAa3bIBAEMBIH YpPOBHEM
cobcTBeHHOro yjaepkanus (retention limit), mepemaroTcs MEpPeCTPaxoOBOYHOM
koMrnaHuu. CII0KHOCTh 3aKJIOYaeTcs B TOM, YTO paCIHpeiesieHUe BbIILIATHI
CTPaxOBOM KOMIIAHMM B CTPaxOBOM CIIy4ae HMEET AMCKPETHYIO COCTAaBJISIOLLYIO
BCJICJICTBUE JIOKAJIBHOIO IepecTpaxoBaHus (PyHKIUsS pacnpelesieHusi CTaHOBUTCSA
pa3pbIBHOM). OTa OCOOEHHOCTb CEPbE3HO YCJIOXKHAET 3aJady IOJyYECHHS
pacupeneneHuss CyMMBbl BBIILJIAT IO BCEM IPOM3OLIEAIIUM CTPAXOBBIM CIIydasiM.
BonpmmHCTBO paboT 00X0A4T 3Ty MpoOIeMy € MOMOIIBIO KPUTEPUEB ONTUMHU3ALINH,
He TpeOYIOIMX 3HAaHUS PaCHpE]ENICHNs CYMMapHbIX BBIIJIAT CTPAXOBOM KOMIAHUH.
Hpyrue paGoTbl IPUMEHSIOT Pa3IMYHbIC ANMIPOKCUMALIUU U YUCICHHBIE METO/IbI.

B nuccepranmu paccMOTpeHBI MOJAENH CTPAXOBBIX MOPT(eneil, OCHOBHOU
OCOOCHHOCTBIO KOTOPBIX SBJISIETCS pa3pbiBHAas (DYHKLHUS pacHpeesIeHUs BBIILJIAT.
OObekTOM  ucciefoBaHMs — sBIsAEeTCA  (YHKUMS  HAJAEKHOCTH  (BEPOSITHOCTU
Hepa3opeHusi) crpaxoBoro mopTdens. IlpennmokeHbl W pearn30BaHbl YUCICHHBIC
METO/Ibl BBIUYMCIICHUSI paclpe/iejieHUs] CyMMapHOW BBIIUIATHI, HEOOXOJUMOTO MJis
ONpeeeHHs] ONTUMAJIbHBIX TAPaMETPOB.

Hear um 3amaum padorbl. llenpro HacTosmelr paboThl sBIsEeTCS pa3zpaboTka
Pa3IUYHBIX MOJIXO0JI0B K ONTUMAJILHOMY BBIOOPY MapaMeTpOB CTPAXOBBIX MOJENEH C
pa3pbIBHOM (PYHKIIMEH pacrpeesieHus BBIIIAT U UX CPaBHEHUE MEXy COOOH.

OCHOBHBIMH 3aJad4aMn pa6OTI>I SABJIAKOTCA .



1. OmpenencHre ONTUMAIBHBIX IMAPaMETPOB CTPAaXOBAaHHS, OO0CCIICYMBAIOIINX
MaKCUMaJIbHYI0 HAJEKHOCTh CTPaxoOBOro MOPTQENs s Ciydas pa3pbIBHOM
(GYHKIMM pacipe/Ie/ICHUs BBITLIAT.

2. Pa3paboTka aJIrOpUTMOB BBIYMCJICHHUS PaCHpEICICHUS CYMMAapHBIX BBIILIAT IIPH
pa3pbIBHON (YHKIUH paclpeaeicHUs] WHANBHIyaIbHON BbIMIaThl. McciaemoBaHue
(YHKITMH HaJIS)KHOCTH Ha OCHOBE pa3pabOTaHHBIX aJrOPUTMOB.

3. Pa3paboTka MMHUTAIMOHHOI'O IOJX0JIa K BBIYHMCICHUIO HAJCKHOCTH CTPAXOBOI'O
nopTdens ¢ pa3pbIBHOW (GYHKIMEH pachpeneiacHus BBIIUIAT. AHaIW3 TOYHOCTH
VMUTALMOHHOIO ITOAXO0/A.

Mertoabl uccienoBanus. Jljis pelieHWs IOCTaBICHHBIX 3aJa4 HCIOJIb30BAINCH
METOJbI TCOPUH BEPOSTHOCTH, METOJBl MAaTeMaTHYECKOro M (YHKIMOHAIHLHOIO
aHaJM3a, YHUCIEHHBIE METOIbI, METOALl ONTUMHU3ALMUU, METOALI HMHUTAILIHOHHOTO
MOJICTTHPOBAHHUSI.

Hayunass HoBW3HA. Pe3ynbTarhl JUCCEpTAIllUU SIBJISIFOTCS. HOBBIMH W COCTOSIT B
CIICTYIOIIEM:

1) B pamkax paccMaTpHBaeMbIX MOJIEICH pEHICHBI 3a7aud ONTHMHU3AIUN
IapaMeTpOB CTPaxOBaHUs, 00ECIICUMBAIOIIMX MAKCHMAJIbHYIO HaJICKHOCTh
ctpaxoBoro nmoprdens. Ha ocHoBe MeToa HOPpMaIbHOM ammpOKCUMAIHH JIJIs
obmiero ciydvas pacrpeaeiicHus yiiepOoa TOJdydeHbl YpaBHEHHS Ha
ONTHMAJIbHBIC 3HAUCHHS IapaMeTPOB CTpaxoBaHus. [l BBIYHCICHUS
ONTHMAJIbHBIX 3HAYCHHUH MapaMeTPOB pealM30BaH KOMILICKC HporpamMm B
cucrteme Matlab.

2) Paspabortan moaxoJ K BBIYMCICHHIO paclpeiesieHUs CyMMAapHBIX BBIILIAT
Opy  pa3pbiBHOM  (QyHKIMHM  pachnpeaeiicHUs  BbILIATBL.  [loaydyceHBI
pEKyppeHTHbIC (DOPMYJIbI JJIs BBIYUCICHHMS (YHKIHMH pacrpeaeicHus. J{is
PaBHOMEPHOTO  pacIlpeieicHus yiiepda HaWIeHO SBHOE BBIPAKCHHE
GYHKIIMM  paclpeieliecHuss CyMMapHBIX BbBIIUIAT. Pa3paboTaH KOMILIEKC
IPOrpaMM YHUCJICHHOTO BBIYMCIICHHS (DYHKIIMHM HAIACKHOCTH. [IpeiokeHsbl

AITOPHUTMbI  ITApAJJICIbHBIX BBIYMCJICHUU. O6Hapy}KCHO HOBOC JABJICHUA



CKayka (YyHKIUU HAAEKHOCTU MPH HETPEPHIBHOM HM3MEHEHHH MapaMETPOB
CTpaxOBaHUSI.

3) Pa3paboTaH KOMIUIEKC MPOrpamMM JJisi BIYMUCICHUS HAJIe)KHOCTU CTPAXOBOTO
noptdens ¢ pa3pblBHOM (QYHKIMEH pACTpeNesieHs] BBIIJIAT HA OCHOBE
UMUTALIMOHHOTO  MozenupoBanus.  [IpoBeneH  aHaiM3  TOYHOCTHU
UMUTAUMOHHOTO 1oaxoaa. C  INOMOILIBI0 YHCIEHHBIX 3KCHEPHUMEHTOB
UCCJIEI0BAHA TOYHOCTh PE3YJbTATOB, IIOJIYYEHHBIX HA OCHOBE METOAa
HOPMAaJIbHOM anpOKCUMAaIUH.

Teopernyeckass W  nNpaKkTHYecKass 3HA4YUMOCTb. Jlucceprauus  HOCHT
TEOPETUUYECKUIM XapakTep M HMEET MpUKIaAHOE 3HadueHue. Teopernueckue
pe3yabTaTbl MOTYT OBITh IMOJIE3HBI B PA3IMYHBIX HCCIEAOBaHUSAX B 00JacTH
aKkTyapHOU MareMmatuku. [IpakTuueckue pe3yiabTaThl MOTYT OBITh UCIIOB30BAHBI TIPH
ONTUMU3ALUHU JEATEIIBHOCTH CTPAXOBBIX KOMITAHHIA.

AnpoGaumus auccepraumu. Pesynprarel Auccepraldd  OKJIAABIBAICH U
oOCYyXXJaIuCh Ha  CJIENYIOIMIMX  HAy4YHO-HCCIEIOBATEIbCKUX  CEMUHApax U
KOH(epeHUUsX:

1. Cemunap mo Teopuu pHUCKa Mpu Kadeape MaTeMaTHUYeCKOM CTaTHCTHKHU
dakynereta BMK MI'Y nox pykoBoactBom mpodeccopa Koponea B.IO. u
npogeccopa bennnra B.E., Mocksa 2009.

2. Cemunap «lIpuknagnsie 3a1auu TEOPUU BEPOITHOCTEN» MpHU Kadenpe Teopuun
BEPOSITHOCTE W  MAaTeMaTUYeCKOW CTAaTUCTUKH  (akyibTeTa (PU3HKO-
MaTeMaTH4YeCKUX H© ecTecTBeHHbIX Hayk PYJ/IH mnoxm pykoBoacTtBoM
npodeccopa Xoxiona F0.C., Mocksa 2009.

3. Cemunap «MaremaTuueckue MOJAEIM MPUHATHUS PELICHUNW» Kapeapbl
npukiaaHod MareMatuku U uHdopmatuku HO I'V-BIID nox pykoBoacTBoM
npodeccopa Kanaruna B.A., Huwxuuit Hosropog 2008.

4. 14-a Hwuxeropojckasi cecCuss MOJIOJIBIX YYEHBIX (MaTEMaTHYEeCKUE HAyKH),
Hwxuuit Hosropoa 2009.

5. V-1 Bcepoccuiickast MexXBYy30BCKasi KOH(pEpeHIUs: MosioAbix yueHbix, CIIOI'Y

NTMO, Caunkr-ITerepOypr 2008.



6. 13-1 Huxeropoackas ceccusi MOJIOABIX YUYEHBIX (MAaTEeMaTUYECKUE HAYKH),
Hwxuuit Hosropoa 2008.

7. V-1 HaydHO-IIpaKkTUYecKas KOH(EpEeHILMs CTyJEeHTOB U mpenogaBareneii HOD
I'V-BIID «CoBpemeHHble TTpoOeMbl B 00J1aCTH YKOHOMHUKH, MEHEKMEHTA,
COLIMOJIOTHH, Ou3Hec-uH(POPMATUKU U IopuctpyaeHuun», Huxauit HoBropoa
2007.

8. IV-1 MexnayHnaponHas MOJIOACKHAS HAyYHO-TEXHHYECKAash KOH(EPEHIIHs
«bynymee texunueckon Haykn», Huxauit Horopona 2005.

9. 15-1 MexnaynaponHasi Hay4YHO-TIpaKTUYECKass KOHPEPEHIUs M0 TpaduiIecKuM
uHpopmanmonasiM cucteMam KOT'PAD-2005, Huwxnauit Hosroposa 2005.
Iyoaukanuu. OCHOBHbIE pe3yibTaThl OIMYyOJMKOBaHbI B 9 paboTax, KOTOpBIE

IpUBEJIEHBI B KOHIIE aBTOpedepara.
Crpykrypa pa6orbl. [lucceprauusi uzjioxkeHa Ha 115 crpaHunax, COCTOUT U3
BBEJICHUS, YETHIPEX IJIaB, 3aKJIIOYEHHUS W CIHUCKA JIMTEPaTypbl, BKIOUArOIeEro 45
HaVMEHOBAaHUU.

OCHOBHOE COAEPXAHUE PABOTbI
Bo BBegennu npuBesieH 0030p CYNIECTBYIOIIMX pPE3yJIbTaTOB, CBSI3aHHBIX C TEMOM
auccepTanuu, cOpMyJIMpOBaHbl OCHOBHBIE 3aJaydl  HCCIEOBaHUS, KpPaTKO
U3JI0’KEHBI UCIIOJIb30BAHHBIE IMOJXO/bI U MTOJYYEHHBIE PE3YIbTATHI.
B nmepBoi rJjiaBe BBOASTCS OCHOBHBIC IIOHSTHSI CTPAaxOBBIX MOJENEH U
JIOKa3bIBAIOTCSI BCIIOMOTaTeNIbHbIE YTBEpPXKACHUS. B nuccepranuu HCMIOIb3YIOTCS
cnenyrone 0003HAUYCHNUS
e N — KOJIMYECTBO CTPAXOBBIX KOHTPAKTOB B MOJEIIM UHAUBUyaIbHbBIX PUCKOB

® p — BEpPOSTHOCTb CTPAXOBOIO CIIy4asi B MOJIETN UHAUBUAYAJIbHBIX PUCKOB
e ] —cpeaHee YHUCIIO CTPAXOBBIX CIIy4acB B MOJEIIN KOJUIEKTUBHBIX PUCKOB
® X — ciydyaiiHas BeIuM4HMHA yuiepOa B OJHOM CTPaXxOBOM CIIy4ae

e F(x) — pynkuusa pacupezneneHus ymuep0Oa B OTHOM CTPaXOBOM CIIydae

® 4 — MaTeMaTU4YeCKOe O’KHMJIaHUE yliepOa B OJTHOM CTPAXOBOM Cllydae

e (¢ — pucKOBas Ha/0aBKa CTPaxOBOW KOMIaHUU



e [ —mpenes OTBETCTBEHHOCTH CTPAaXOBOM, a TAKIKE NIEPECTPAXOBOYHON KOMIIAaHUN
e ¢ — OesycnoBHas (ppaHIIU3a

® 7 — YpPOBEHb COOCTBEHHOI'O YJEP>KaHUSI IPU IKCLIEIEHTHOM NIEPECTPAXOBAHUU

® ¢ — PHUCKOBas HaJ0aBKa MNEPECTPAXOBOYHON KOMIIaHUU

e [ —Harpys3kKa IepecTpax0OBOYHOU KOMIIAHUU

e R/— QyHKIUA, OTPAXKAIOIIAsl HAJIEKHOCTh CTPAXOBOW KOMITAHUH TPY HOPMAITbHOMN
arnMpOKCUMAIIUU PaCIIpeeICHUsI CYMMApPHBIX CTPAXOBBIX BBIILJIAT
Jlnst 6e3yCcIIOBHOTO MAaTEMaTUYECKOTO OXHUAAHHUS W JUCIEPCUA CYMMapHBIX
CTPaxOBBbIX BBIIIAT, OOIIEH BBHIPYYKH CTPAXOBOM KOMIIAHUU U CTOMMOCTHU
NepecCTpaxoBaHUs CIIPABEIJIUBHI CAeAyomue (HopMyIbl B MOJICTH WHANBUIY ATbHBIX
PHUCKOB:
MY, 1= NpI(L)

DIY, 1= NplI, (L) - pI* (L))
S =Np(1+6)I(L) ’

S, = Np(l+a+ B)I(L)-I(r))

1(t) = j (1- F(x))dx
rae ' ,
1,(6) = [ 2x(1= F (x))dx

Y B MOJIEJIU KOJIJIEKTUBHBIX PUCKOB:

MY, 1= AI(L)

DY, 1= Al, (L)

S, =A1+6)I(L)

S, =A(+a+BI(L)-1(r))
[IpuBenennbsie (Gopmysibl MPUMEHSIOTCS BO BTOPOW, TPEThEW M UYETBEPTOMl IiaBax
JUCCEPTALUU IPU PELICHUU 3a/1a4 ONITUMU3ALINY.
Bo BTOpoOii riiaBe wuCCIEAYIOTCS 3aJaud ONTHUMHU3ALMHU YPOBHS O€3yCIOBHOM
¢paHIIN3bl, Mpeaena OTBETCTBEHHOCTH M YPOBHS COOCTBEHHOTO YACpXKAaHHS MpU
JKCLCACHTHOM IIEPECTPAXOBAHUU C TOYKH 3PEHHUS HAACKHOCTH CTPAXOBOM
KoMnaHuu. Takke BO BTOpPOM [IJ1aB€ pacCMaTpUBAIOTCA 3a4a4d MUHUMU3ALUU
BEPOATHOCTH IPEBBIICHNS 3aJaHHOTO YPOBHSA 3aTpat IJIsi CTPaxoBaTeisa ¢ IOMOILBIO
(paHIIN3bI U IIpesiea OTBETCTBEHHOCTH.

[loq HaIEeKHOCTBIO CTPAxXOBOM KOMIIAHWHM IIOHUMAETCsl BEPOSATHOCTH €€

HCPA30pPCHUA, HIIN BCPOATHOCTH 00eCleyYnTh BBIILJIATHI [0 BCEM MMpCABbABICHHBIM
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UCKaM (CyMMapHasi CTpaxoBas BBIIUIATa) 3a CYET CPEICTB, COOpPAaHHBIX CO
cTpaxoBaTenedl (cymmapHas cTpaxoBas mnpemusi). DyHkums R/ OTpakaeT
HAJIC)KHOCTh ~ CTPaxOBOM  KOMIAHUM  TNPU  HOPMAIBHOM  alIPOKCUMAIUU
pacnpeieNieHds] CYMMAapHBIX CTPaXOBBIX BBITLIAT.

ITepBas 4yacTp rjaBbl MOCBSIIEHA ONTUMU3AIMU MPEAEIa OTBETCTBEHHOCTH IS
CTpaxoBOM KoMmaHuUW U 1 cTpaxoBatesns. OO003HAUMM OXKUJAEMBIA  JOXOJT
CTPaxoOBOM KOMIIAHWHU 3a E .

Teopema 1. @yukius RI(L) sBIsgeTcs yObIBaromen, a Gpyukmus E(L)=S, -M[Y,] —
BO3paCTarOLIEH.

YBenuueHne 1mpeaena  OTBETCTBEHHOCTHM — CHHMDKAET  HAJEKHOCTh, HO
YBEIIMYUBACT OXKHMIAACMBIM J0XOJ CTPaXxOBOW KOMITAaHWHU. TakuMm oO0pa3oM, s
oOecrieueHUs: BBICOKOW HAJIGKHOCTU CTpPAaxOBaHUsI TMpeel OTBETCTBEHHOCTH
HEO0OXOIMMO yCTaHABJIMBATh Ha HU3KOM YPOBHE.

O0603HauMM TMMOPOTOBBIA yPOBEHBb 3aTpar, MPUEMJIEMBIN ISl CTpaxoBaTels 3a

7, @ BEPOSITHOCTh NIPEBBIIIEHNUS TIOPOTa ¥ — 3a Ru.

Teopema 2. ®yukuus Ru(L) sBasercs yoObBaromeil ¥ min Ru(L) = Ru(0) =0, ecinu
y>p(l+0)u. Ecmu y < p(1+0)u, byHKIHS ﬁu(L) SBJISICTCS KyCOYHO-MOHOTOHHOU U
min Ru(L) = Ru(L,) = p(l—F(Ly)), rge L, — 9TO TOYKa paspbiBa (yHKuMH Ru(L),

ABIIAOIIAACS pGI_HeHI/I€M ypaBHeHI/ISI
L
p(1+0) j (1-F(x))dx=y.
0

3ametum, 4TO0 p(1+0)u — DTO CTOMMOCTH IIOJHOTO CTpaxoBaHHs 0e3
OTPAaHUYCHMS] OTBETCTBEHHOCTH, a IIPUBEICHHOE YpaBHEHUE TPeOyeT, YTOOBI
CTOMMOCTbh CTPaxOBaHUsI C MPEIEIOM OTBETCTBEHHOCTH L pPaBHsUIACh MOPOTOBOMY
3Ha4YeHHUIO 3aTpaT y. Takum oOpa3oM, CTpaxoBaTEeIl0 BBIFOJAHEE TPATUTh Ha
CTpaxOBaHUWE MAaKCHUMAaJIbHO BO3MOXXHYIO JJIsI HETO CyMMY JEHEr y, HHUYEro He
OCTaBJIsII HA BO3MOYKHBIN yIIepO, MPEBHIIAIONINN TPeies OTBETCTBEHHOCTH.

Bo BTOpoil uactu riaBbl PAcCMOTPEHBI 3aJaydl ONTHUMHU3ALMU YPOBHS

0e3ycioBHOM (DpaHIIU3bl ¢ IJI1 CTPAXOBOM KOMIIAHUU U ISl CTpaxoBaTesl.
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Teopema 3. ®yHkIUU RI($) B E(P) SBIAAIOTCSA yOBIBAIOIIMMH.

VBenudeHue ypoBHs (paHIIN3bl ¢ CHMXKAET M HAJEKHOCTh, M OXKHUIACMbIN
N0XO0J  CTpaxoBou kommaHuu. [loaToMy CTpaxoBOMl  KOMIAHWHU  CIIEAYET
yCTaHaBJIMBaTh O€3YCIOBHYIO (paHIIM3y Ha MaKCMMajIbHO HHU3KOM YPOBHE WJIU
BOOOIIIE OTKA3aThCS OT €€ MCIIOJIH30BAHMS.

Teopema 4. ®Dynkuus Ru(¢) sBusgercs yObBaromed M min Ru(f) = Ru(L) =
=p(1-F(y)), ectu y<p(1+0)I(L). Ecim y> p(1+0)I(L), TO GyHKIUSA Eu(qﬁ) —
KYCOYHO-MOHOTOHHAs U min Ru(¢) = Ru(0) = p(1— F(y + L - p(1+ O)I(L))).

3ametum, 4to p(l1+60)I(L) — 3TO CTOUMOCTh CTpaxoBaHUs 0e3 (paHIIU3bl U C
HEKOTOPBIM MPEJEIOM OTBETCTBEHHOCTU L. 3HaueHUEe (PpaHIIU3bl ¢ =L O3HA4YaeT
OTCYTCTBME CTPAaXOBaHHUs, INOTOMY 4YTO BCE PHUCKHM OCTAIOTCS Ha yJAepKaHUU
cTpaxoBatess. TakuMm 00pa3oM, €clii y CTpaxoBarelis JOCTATOYHO CPEACTB, YTOOBI
puoOpecTH CTPaxoBKy 0e3 (paHIIn3bl C KAKUM-THOO MPEJeIoM OTBETCTBEHHOCTH,
TO €My BBIFOJIHEE c/ienaTh 3T0. Eciu mpu 3ToM MOXKHO BBIOMpATh HE TOJIBKO YPOBEHb
dbpaHmm3el, HO W TpeAea OTBETCTBEHHOCTH, TO ONTHUMAJbHBIM OYJIET BBIOOD
MaKCUMaJIbHO BO3MOKHOT'O IIpejiejla OTBETCTBEHHOCTH (Teopema 2). Ecmu xe
cTpaxoBaHue 0e3 (hpaHIU3bI CIMIIKOM JIOPOTO MPHU JFOOOM JTOMYCTHMOM IIpefeIie
OTBETCTBEHHOCTH, TO ONITUMAJIbLHBIM SIBJIIETCSA OTKA3 OT CTPaXOBaHHS.

B Tperbell yacTu rnaBbl UCCIENYyETCS 3ajada OMNPEAECIEHUS] ONTHUMAaJIbHOTO
YPOBHSI COOCTBEHHOTO yJAEpKaHHS MPU AKCICACHTHOM IepecTpaxoBaHuH. PemeHue
ATOM 3aJ1auu MOTYUYEHO JUIsl 00eUX MOJIEJIEH CTPaXOBBIX PUCKOB.

OOmme 3arpaTbl CTPAXOBOW KOMIIAHWUHM CKJIAJBIBAIOTCA U3  CIy4ailHOM
BEJIMYMHBI CyMMAapHBIX CTPaxOBbIX BBIIUIAT W (PUKCHPOBAHHOW CTOMMOCTH
nepectpaxoBaHus. [Ipu SKCIeEHTHOM TMEpecTpaxoBaHUKM YeM OoJibllle YIIEepOOB
nepeaaeTcs Ha nepecTpaxoBaHue (MEHbIIE YPOBEHb COOCTBEHHOTO yAEp KaHUs), TEM
BBIIIIC OXXUJAEMbIC 3aTpaThl CTPAXOBOM KOMIIAHWU, C OJIHOM CTOPOHBI, HO HUXKE
JUCTIEPCUSI CTPaXOBBIX BBIIUIAT, a 3HAYUT W PUCK OOJBIIMX YOBITKOB, C JpYyrou

CTOpPOHBI. B pe3ynbpTaTe CymecTByeT ypOBEHb COOCTBEHHOIO YACPKAHHUSA 7,
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00eCneunBaOIINNA  TaKUE MAaTeMAaTUYeCKOE OXXKHIAHUE M JUCIEPCUI0  3aTpar
CTPAaxOBOM KOMIIaHUU, IIPH KOTOPBIX €€ HAJIEKHOCTh MAKCUMAJIbHA.
Teopema 5. Ecin 11 Moieny MHAUBUAYAIbHBIX PUCKOB BBIIOJIHAIOTCS YCIOBUS:

ol(L
(L=pr)1-F)-ZE (1 p+ pF(1) < 0
a+pf
OI(L ’

1) - prr @) - 2E (- prcy) < 0
a+p
TO GyHKIUS RI(r) ABISETCS YHUMOJIAJBLHON U JJOCTUTAET CBOETO MAaKCUMyMa B TOUKE

r*,Tae r* —3T0 CAMHCTBEHHOC PEIICHUE YPAaBHCHUSI

L(r)—rl(r) + (1 - ﬁ}]([)(r —pl(r)) = 0, rae

rel0,L], I(r)= j(l - F(x))dx, 1,(r)= ij(l —F(x))dx.

B npotuBHOM ciyuyae GyHKUMS RI(r) SBISIETCS BO3pacTarolled U JOCTUTAET CBOETO

MaKCMMyMa B TOUKE 7 = L.

3aMeTHM, 4TO 3HaYEHUE r = L O3Ha4aeT OTCYTCTBHUE MEPECTPAXOBAHMS, TAK KAK
BCE PHUCKH OCTAIOTCSI Ha COOCTBEHHOM YyJAEpKAaHMM CTPAXOBOW KOMIIAHHH.
[IpuBeneHHasi cucreMa HEPaBEHCTB MPEACTaBIIAET COOOM YCIOBHS Ha HapameTphl,
IIPU BBIIIOJIHEHUH KOTOPBIX MEPECTPAXOBAHUE BBHITOJHO C TOUYKH 3PEHMS HAJEKHOCTU
CTPaxOBOW KOMIIAHUM. TpPaHCIEHACHTHOE YpPaBHEHHWE HA ONTHUMAJIbHBIN YpPOBEHb
COOCTBEHHOI'O0 yJAEpX aHUS HMMEET E€IMHCTBEHHOE pEILIEHUE, KOTOPOE MOKHO
NOJIYYUTh YMCIEHHO, HCHOJIb3Yysl CTaHAAPTHBIE METOJABl PEIICHHS YpPaBHEHMIA.
AHQJIOTMYHBIE PE3YyJIbTAThI IOJYYEHBI B pAMKAaX MOJEIHN KOJUIEKTUBHBIX PUCKOB.

TCO[}CMa 6. Eciu AJIs1 MOACIIN KOJUICKTUBHBIX PUCKOB BBIIIOJIHAKOTCS YCIIOBUAA:

IZ(L)—ZIT(Lﬂ)L <0

La-ry- 218 0
(04

+p
TO GyHKUUS RI(r) ABISETCS YHUMOJAIBLHON U JOCTUTaeT CBOEr0 MAaKCUMyMa B TOUKE

r*,TOe r* — dTO €eJUHCTBECHHOE PCIICHNE YPAaBHCHUS

Iz(r)—rl(r)+(l— 4
o+
13

ﬂer(L) =0, rue



rel0,L], I(r)= j(l - F(x))dx, 1,(r)= j2x(l — F(x))dx.

B npotuBHOM ciyuae GyHKUMS RI(r) SBISIETCS BO3pacTaloUIed U JOCTUTAET CBOETO

MaKCHUMyMa B TOYKE r = L.

YucneHnHsle pacueTbl (IPOBOJUMBIE C MOMOIIBI0 pa3paboranHoro B Matlab
KOMIUIEKCa MPOrpamMM) MOKa3bIBAIOT, YTO IMEPECTPAXOBAHHE MO3BOJSET MOBBICUTH
HagexXHOCTh Ha 1-3%. Ilony4ynTh Takoe MOBBILIEHUWE HAJIEKHOCTH IMPHU BBICOKHUX €€
3HaueHusX (Hampumep, ¢ 97% nmo 99%) cnoxkHO, NOTOMY 4YTO (YyHKLHS
pacrpeneneHuss CyMMAapHbIX CTPaxOBbIX BBIILJIAT PACTET OYEHb MEMJIEHHO B 3TOM
nuana3zone. Hampumep, yBenumyeHue HajexxHocTu ¢ 97% no 99% c momoribio
PUCKOBOI Ha/l0aBKU MOXKET MOTPEOOBATh JABYKPATHOI'O YBEIUYEHUS CTOMMOCTH
CTpPaxOBaHUs, YTO HETATUBHO CKAXKETCA HAa KOHKYPEHTOCIOCOOHOCTH CTPaxOBOM
KOMITaHUH.
B TpeTnheii riaBe pa3paboTaH MOAXO/] K BBIYMCICHHIO (PYHKIIMW HAJACKHOCTH TIPU
pa3pbeIBHON (YyHKIMM pacrpejiesieHus] Bbluiar. B paboTe mojyudeHa peKyppeHTHas
dopmyna s QYHKIIMK pacTpeeNIiCHHs] CYMMBI CTPaxOBBIX BBIIIIAT TPHU
IKCIIEICHTHOM TepecTpaxoBanuu. Dopmysia MO3BOJAET pa3paboTaTh aJIrOpPUTM
MOCJICIOBATEIbHOTO  BBIYMCIICHUSI paclpeiesieHuss CyMMapHbIX Bbimiat. Jis
PaBHOMEPHOTO pacrpeiesieHus yiepda u3 peKyppeHTHOU (GOpMyIIbl BEIBE/ICHA SBHAS
aHanutuueckas Qopmyna GyHkuuu pacnpeneneHusi. OCHOBHasi  CIIOKHOCTb
3aKJII0YAeTCsl B TOM, YTO pacIpejesieHUue BBIIUIATHI B OJHOM CTPaxOBOM Cllydae
UMEET pa3pbIB B TOUKE 7 BCIEACTBUE NepecTpaxoBaHusd. JIUCKpeTHAsT COCTABIISIONIA
pacipeneneHus: CEpbe3HO YCIOXKHAET 3a/1ayy BHIYMCICHHS (PYHKIUU pacTpeeICHUs
JUISL CyMMBI CITy4alHbIX BEJTUYUH.

O603HaunM (DYHKIMIO pacrpeiesieHusl BBIIUIATHI B OJTHOM CTPAaXOBOM ClIydae

IIPU DKCIIEACHTHOM IIEPECTPAXOBaHUHU 3a F|(x), a €€ INIOTHOCTh BEPOATHOCTH 3a f(x):

0, eciu x<0
F(x)=41F(x), ecnru 0 <x<r.
1, eciu x>r
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Ecnu ipu sTom ymiep6 nmeet paBHOMEpHOE pactpesenenne ( F(x) =U(x)), To Oyaem
0003HauYaTh QYHKIMIO pACTIPEEICHHs BBIIIATHI 32 U’ (x):

0, ecru x<0
U'(x)=1<x, ecru 0<x<r.

1, eciu x>r
OYHKIUIO paclpe/ieIeHUs] CYMMbl n HE3aBUCUMBbIX CIyYalHbBIX BEJIMYUH, UMEIOIIUX
pacnpenenenue F(x), 0003Ha4UM 3a F,(x).

Jlemma 1. CpaBennuBa cieayromas peKyppeHTHas popmyina st GyHKIUUA F,(x) :

0, eciu x<0
Iﬁ(x—t)ﬂ(t)dt, eciu 0<x<r
0

F,(x)= Ifl(X—f)Fn(f)df+(1—E(7”))'Fn(x—7’), eciu r<x<nr
Ifl(x—t)Fn(t)dt+E(x—nr)+(1—E(r))-Fn(x—r), eciu nr<x<(n+1)r
L ecntu x> (n+1)r

Teopema 7. @yHkIus F, (x) YIOBIECTBOPSET CIEAyIOLIEH peKyppeHTHOH hopmyiie:
FL() = [ f(x=0)F,(0)at, x [0, 7]
0

F(x) = jfl(x —0)F, (t)dt + f K =0F (0)dt + (1= F (1) F(x=r), xe[r,2r]

(k=Dr X
Fa()=1{FL@ = [fG-0F 0di+ [ fiGx=0F @)dt+(1=Fr)-F 7 (=), x €[(k=r, kr]

(k=Dyr

(n=Dr X
FlL= [AGa-0F Odt+ [ f(x=0F (Odt+(1=F)-F™ (x=r),x € [(n=1)r, nr]

(n-1)r

n+l

F (x)= Tfl(x —OE'(t)dt+ F(x—nr)+(1-F(r))-F'(x-r), x €[nr,(n+1)r]

3mech 3a F'(x) obo3HayeHa GyHKuus F,(x) Ha oTpeske [(k—1)yr, kr], win k-s

94acTh 3TON KyCOYHO-HENPEPHIBHOHN (HyHKIIUU.

15



Jlemma 2. Eciu F(x)=U"(x), T0 ausa n-i vactu (x e[(n—1r, nr]) GyHKumu F,(x)
CIpaBeJIuBa CIeayrorias ¢popmMyra:
n-1 i A )
F (x)= z (- l)iC,’;ZCij(r—l)jM npu x €[(n="1yr, nr].
i=0 =0 (n - ])!
Teopema 8. Eciu F(x)=U’(x), T0 mis k-it wactu (x €[(k—1)r, kr]) dyHkuuu F,(x)
CIpaBeJIMBa cleayronias oomias ¢popmyna:
k-1 ( )n J
Fn(x)zz ( C’ZC’ r— 1)’ ( npu xe[(k—l)r, kr].
i=0

”])

[Ipu r =1 momy4aeM M3BECTHYIO (POPMYITY JJII PABHOMEPHOTO PACTIPECICHUS

([Feller, 1950]"):

1 -~ i~ S\
U,(x)= —'2(—1) Ci(x—i)' npu xelk-1,k].
ni-o
C nmnomompl0  HaAeHHOM  (QOPMYNBI  MOXHO  MONYYHTHh  (YHKIHIO
pacmpeneneHus CYMMapHBIX BBIIIIAT CTPAXOBOM KOMITAHWU U BBIYUCIUTH €€ B JII000H

TOYKE C 3aJaHHOW TOYHOCThIO. OOo03HauMM 3a G.(x) (QYHKIUIO pacnpeeICHUs

CYMMAapHBIX BBIIUIAT CTPAXOBOM KOMIIAHHH IPH DKCIEJACHTHOM IEPEeCTPaxOBaHUHU B
Cllydae paBHOMEPHOTO pacrpeieieHus ymepoa.

Teopema 9. B monienu mHAMBUAYaIbHBIX PUCKOB CIIpaBeinBa hopMyJa:

[x/r]

=3 ap-p)" + 3 lcpa-py Fw),

n=0 n=[x/r]+l

Fn(x)=§; (-1)c Z (- 1y( (_”)n)j ,  1pu xe|(k-1yr, kr].

C moMoIIbpI0 TeOpeMBbI 9 MOXKHO BBIYHCIUTH G (x) ¢ MHO00I Hamepe. 3aJaHHON

TOYHOCTBIO ¢. HYCTB m — 9TO MHHUMAJIIBHOC 3HAYCHUC HHACKCA CYMMBI n, OO

KOTOPOTO JOCTATOYHO IMOCYUTATH 00€ CyMMEBI B opmyne mist G, (x), R, — OCTaTOK

m

10001 U3 ITHX CyYMM, TOTr' A IIpHU BBIITOJTHCHUN YCJIOBI/Iﬁ

' Feller W. An Introduction to Probability Theory and Its Applications. John Wiley & Sons. Inc. New York. 1950.
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HUMECT MCCTO OILICHKA TOYHOCTH Rm <é&.

Teopema 10. B Moienu KOJIJIEKTUBHBIX PUCKOB CIIpaBeiinBa hopmyia:

[x/r] gn 0 n

G (x) = zl—'e_}“ + z /Qb—'e_i -F (%), rae

n=0 M- n=l[x/r1+1 N
k-1 o i _ ‘(x_l-r)n—j
F(x) =Y |(1yC> c/(r-1y =———|, mpu x €[(k - Dr, kr].
i=0 =0 (n—])!
C mnomomrsto TeopeMbl 10 MOXHO BBIYHCIHTH G- (x) C Jt000H Hamepen

33I[21HHOI>1 TOYHOCTBIO ¢ . HyCTb m — 3TO MUHHUMAJIbHOC 3HAYCHUC MHIACKCA CYMMELI 7,

70 KOTOPOTO JOCTATOYHO IMOCYUTATh 00¢ CyMMbI B dopmyine mist G, (x), R, —

m

OCTAaTOK JIFOOOH M3 dTHX CyYMM, TOT' A IIpHU BBIITOJITHCHUN YCJIOBI/Iﬁ

m>A
) . /lm+l m

(m+1)!'m—/1

e <¢&

UMEET MECTO OlIEHKA TOYHOCTU R, < & .

Hanexxnocts paBHa 3HAUYCHHUIO (DYHKIMM pACTpEAETCHUS CYMMBI BBITLIAT

GY(x) B Touke S, —S M MOXET OBITh TOUHO BBIYKCIIEHA 110 NPHUBEICHHBIM BhIIIE

dopmynam. s aBTOMATU3allMM BBIYMCIECHUN pa3pabOTaHbl COOTBETCTBYIOIIKE
nporpaMmbl B Matlab, mo3Bosisfonie TOYHO BBIYHCIATH HAIAC)KHOCTH CTPaXOBOM
KOMIIAHUM TIPU  Pa3IUYHBIX 3HAYCHUSX [apaMeTpoB, TMONy4YaThb (PYHKIUIO
3aBUCUMOCTH HAJIG)KHOCTH OT YPOBHSI COOCTBEHHOTO YJEpXKaHUSI U HAXOAUTh
ONTHUMAJIbHOE 3HAYEHHE 3TOr0 YPOBHS, 00ECIEUMBAIOIIEE MAKCUMyM HaJEXKHOCTH.
CpaBHEHUE TOYHBIX PE3yJIbTATOB C PE3YyJIbTATAMU, MTOJIYUYEHHBIMH BO BTOPOIl TJIABE,
MO3BOJISIET CHAENaTh BBIBOJ O TOM, 4TO moaxoa TiaBbl Il moctatodyHo TOYHO
ompeeNsieT ONTUMAIbHBIA YPOBEHb COOCTBEHHOTO YACp)KAaHWS, OJHAKO HEMHOTO

3aBBIIIAET HAJEKHOCTh CTPaXOBOM KOMIaHUU (cM. puc. 1).
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HaaexHocTb

1 T T T T T T T T T

—— [NpubnusenHan (rn. 1)
Tounaa (rn. I

0.993 -

0.996 - R

0.5549 -

0.582 -

099

Ri{r)

0.583 -

0.986 -

0.9584 -

0.982 -

DQB 1 1 1 1 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0a 0z e 0.8 1

r

Puc. 1. CpaBHenue pyHkuuu HagexxkHoctu Rl ¢ Tounoi

C mnoMomipbl0 TOYHBIX BBIYUCIEHUN OOHApY>XeH HEOObIYHbIH (EeHOMEH
(GYHKIINHM HaIEKHOCTHU MPH IKCIEIEHTHOM MepecTpaxoBaHnu. OyHKINS HAACKHOCTH
OpU MaJIOM CPEIHEM YHKCJIE CTPAXOBBIX ciaydaeB (Np B MOJEIU WHAUBUIYAJIbHBIX
PUCKOB U A B MOJEIM KOJUIEKTUBHBIX PHUCKOB) HMEET 3HAYUTEIbHBIM CKayoK,

nocturatouid 10% mpu onpeneieHHbIX 3HAYEHUSIX TapaMeTpoB (CM. puc. 2).

HapexxHocTb

1 T T T T T T T T T

098+ .

0.951 .

0.94

0t .

0.9 R

Ri{r})

083

0.egt .

0.84 R

0.82H R

Puc. 2. IdpPexT ckauka pyHKIMHA HANEKHOCTH
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OTa O0COOCHHOCTh 3aBHUCHUMOCTH HAJAECKHOCTH OT YPOBHSA COOCTBEHHOTO

YAEPKAHUS UMEET BAXKHOE MPAKTUUYECKOE 3HAUYEHHUE JJI CTPAXOBOM AESATEIbHOCTH.
OHa BO3HMKAaeT HE TOJIbKO MPU PAaBHOMEPHOM paclpeiesieHuH yuiepOa, HO U IpH
ar0060M JpyroMm. Pe3ynbTaTel, MOJIy4eHHbIE B CIEAYIOIIEH IJIaB€ C IOMOIIBIO
UMUTAIMOHHOTO SKCIIEPUMEHTA, MOATBEPXKIAIOT 3TOT (aKT.
B d4erBepToOl riaBe paccMaTpHUBAEeTCS NMPUMEHEHUE METOJOB HMHUTALMOHHOIO
MOJEJIMPOBAHUS [JIsl aHaJM3a ONTUMAJIbHBIX MAapaMETPOB B CTPAXOBBIX MOJEISAX.
HeobxoaumMo OTMETHTb, YTO MOIYYEHHbIE MMUTAUMOHHBIM METOJOM PE3YJIbTaThl
o0nagaroT onpeaeeHHbpIM pazopocom. [ToaToMy k 3HaUCHUSM JTF000H BBIUYUCICHHOM
GyHKUMKU TpUMEHsIeTCs criaxuBaHue. B auccepranuu pazpaboTaHa u mporpaMMHO
peanu3oBaHa HMMHUTALMOHHAs MOJENb JEATEIbHOCTH CTPaXxOBOM KOMIIAHUH,
MO3BOJIAIONIAS YWUCICHHO HaXOJWUTh ONTHUMAJbHbIE IapaMETPbl CTPaXOBaHMS.
PaccmoTpeHo mpumeHeHue 3TOM MOAENW AJIS ONpPEETEHUs ONTHMAaIbHOTO YPOBHS
COOCTBEHHOTO YACpXKaHMSI TPHU DKCIEACHTHOM IE€PECTPaXxOBaHUU. Pe3ynbTaThl,
HalJICHHbIE C MMOMOUIBI0 MMHUTAIMOHHOTO MOJAXO0Aa, CPABHUBAIOTCS C PE3yJIbTaTaMU
miaBel II u tmaser III (cM. puc. 3). [ns mmpokoro kiacca pacupenesieHUi Moaxo
riaBbl 11 onpeaenser onTuMaabHBIM YPOBEHb COOCTBEHHOTO YEP>KaHUS C XOPOIIEH
TOYHOCTBIO, OHAKO HECKOJIBKO 3aBBIIIAECT HAAECKHOCTh CTPAXOBOM KOMITAHUH.

HapexHocTb

0.9995

0.999

0.9885

0.993
0.9975
-
= 0.807 |
=3
0.9985
0.995
—— Annpokcumauua (ra. 1)
0.9955 —— TovHaa dopmyna (e ) (4
———  muTayma (rn. [v)
0.905 1 1 1 1 1 1 1 1 1
0 0.1 0.z 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

r

Puc. 3. CpaBHenue GyHKUMI HATEKHOCTH
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Pe3ynbTaThl, MOJy4YeHHbIE HA  OCHOBE  HMMHUTAIMOHHOTO  MOAXOA,
MOJATBEPKAAIOT JJI Pa3IUYHbIX paclpeesieHuil yiepoa peHoMeH ckauka GyHKIUU

HAJEKHOCTU, OOHAPYKEHHBIN B TPEThEl raase (cM. puc. 4).

1 HapexHocTb
0.8st -
0.96} -
084t -
0.t -
-
— 0.9t J
(v
0.8at =
0.86} -
084t -
0.82 1 -
08 1 1 1 1 1 1 1 1 1
0 01 02 03 04 05 06 07 08 09 1

Puc. 4. dpdexT ckauka PyHKUMH HALEKHOCTH PH HOPMAJIHLHOM pacnpeaeJieHnH yuepoa

OCHOBHBIE PE3YJIbTATBI JUCCEPTAIIMOHHOM PABOTBHI

1. B pamkax Mojened WHIWBUAYAJIbHBIX W KOJUICKTUBHBIX PHUCKOB TMOJYYEHBI
ypaBHEHHUS Ha ONTUMAaJIbHbIE 3HAUEHUS TAPAMETPOB CTPaXxOBaHUs, 00ECIEUUBAIOIINX
MaKCHUMaJIbHYI0 HAJEXKHOCTh CTPaxoBOoro moptdens ains ciydas pa3pbIBHON
byHKIIMU pacnpeaesieHuss BbIIAT. JJIs BBIUMCICHHS ONTUMAJIbHBIX 3HAYCHUM
napaMeTpoB peain30BaH KOMIUIEKC TporpamMm B cucteme Matlab.

2. Pazpaboran moaxoa K BBIYHMCIEHHUIO pACIpEACNIeHUs CYMMApHBIX BBIIJIAT MpPH
pa3pbIBHOM (YHKIIMU pacipeicsieHUs] WHIUBUAyalIbHOW BbIiaThl. HaiineHo siBHOe
BbIpOKEHWE (YHKIIMU paclpe/ielieHUs CyMMapHBIX BBIIUIAT [JII PaAaBHOMEPHOTO
pactipeneneHus yuepoa. PazpaboTan KOMILIEKC MPOrpaMM YUCIECHHOTO BHIYMCIICHUS
(GYHKIIMH HaEKHOCTH.

3. PazpaGoran KOMIUIEKC MpOrpaMM JJisi BBIYMCICHHS HAJECKHOCTH CTPaxoBOIO

noptdenst ¢ pa3pblBHOM (yHKUIMEH pacmpeleNeHds BbIIUIAT Ha  OCHOBE
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HMHUTAOMOHHOTIO MOJACIUPOBAHNA. HpOBeI[CH adHaJIM3 TOYHOCTHM HWMHTALIMOHHOI'O

[IOIX0/1a.

PaGoTa BrimonHena npu noaaepxke gadbopatopun TAIIPAJIECC HO I'Y-BIID.
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