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IIpeauciioBue

[enp KHUKM — € MOMOUIBIO BOJIBIIOTO YUCJIA CIIEHAJBHO TOA0OPaAHHBIX
3a/1a4, JJIsi KOTOPBIX MPUBEJEHBI MOJAPOOHBIE PEIEHHs, 1aTh yIIyO/JIeHHOe
U3JI0)KEHHE OCHOBHBIX MATEMATHYECKHX MOJIEJIEH H METOJOB, HEOOXOJUMBIX
JJIsl ONpeJieJIeHUs] XapaKTEPUCTUK NPOAOJKUTEJBHOCTH »KU3HU, PA30BbIX
¥ MEPUOJAUIECKUX MPEMUN, CTPAXOBbIX HA0ABOK, PE3EPBOB U T. 1. JAJsl pa3-
JIMYHBIX BUJOB CTPAXOBAHUS U IEHCUOHHBIX CXCM. STOT MaTepHuaJI ABJACTCHA
BayKHel1Iel COCTABHOU YaCcThIO aKTYyapHOI MaTeMaTHKH, KOTOPasl HapsaAmy
C COOTBCTCTBYHOIUUMHU IKOHOMUICCKUMU U IOPUAUICCKUMU AUCUHUIIIMHAMA
obpasyer TeopeTnUueckyio 6a3y CTPAXOBOTO Jea.

KHura siBjisieTcst eCTeCTBEHHBIM IPOAOJIZKEHUEM HJIEHHO OJIM3KOTrO yueb-
Horo nocobust apropos Teopus pucka das axmyapues 6 3adavaz (M3narenn-
crBo d-ta BMuK MI'Y, Mockga, 2001), k0TOpOe MOCBSIIEHO aKTyapHBIM
pacderaMm B 0OBIIeM CTPaxXOBaHUH (CTPAXOBAHUH <«HE-?KU3HH») U OLEHKe
buHAHCOBOH YCTORYHBOCTH CTPAXOBIIUKA (BEPOSITHOCTH «PAa30PEHHS» ).

OCHOBY KHUI'M COCTABHJIM 3a/1a49d [0 AKTYapHOH MaTeMATHKe KBAaJH-
dukanuonnbix sk3amenos Obmecrsa Axryapues CIIIA (The Society of
Actuaries): sx3amena 1 «MaremaTnveckne OCHOBBI aKTyapHOI HayKH», 9K-
3ameHa 3 «AkTyapHbie MOjie/In>, 9k3aMeH0B 150 «AKTyapHas MaTeMaTUKa»
u 151 «Teopust pucka» crapoii (neiicrsosasmeit no 2000 roga) sx3ameHa-
uuoHHOMH cucrembl OOIECTBA, a TAKXKE OPUIMHAJbHBIE 3a/a494d aBTOPOB.
YacTs 3a/1a4 B3sITa U3 OCHOBHBIX 3aPYDE>KHBIX H OTE€YECTBEHHBIX Yy YeOHUKOB
1 MOHOrpaduii M0 AKTYApHOH MAaTEMATHKE, PU 9TOM HEKOTODBIE YCJIOBHSI
6bLIN YyTOYHEHBI U X (DOPMYJHPOBKH OTpeAaKTHpOBaHbl. Bee oTu 3amaum
HUMEIOT SIPKO BBIPDAYKEHHYIO MPAKTHYECKYI0 HAIPABJIEHHOCTH U MO3BOJISIIOT
MOJIy 9UTh ONPE/EJIEHHOE TPEICTABJIEHHE HE TOJBKO 00 aKTyapHBIX pacue-
Tax, HO 1 O pa3paboTke CTPAXOBLIX HPOAYKTOB, aHAEPPAaNTHHIE U T. .

[Ipu akTyapHbIX pacyeTax B JOJTOCPOYHOM CTPAXOBAHMM YKU3HU IIH-
POKO UCHOJIb3YETC TEOPUsl CJAOXKHBIX npoueHToB. [losToMy Mbl cousu He-
O6XOIZ[I/IMI)IM BKJIIOMUTH B KHUTY HECJOXKHBIC 3aJdavu 110 d)HHaHCOBOﬁ Ma-
TEMATHUKE U3 y‘{e6HI/IKOB 10 d)HHaHCOBOﬁ MaTEeMaTHUKe, a TaKXKe 3aJdadu



4 ITpeducaosue

o (pUHAHCOBOM MaTeMaTHKe, NPEAJAraBIInecs] Ha KBAJU(DUKAIMOHHOM K-
3amene 2 Ob6mecrBa Axryapues CIIA «3koHomuka, (pbUHAHCH U TEOpUs
OPOLEHTHBIX CTABOK>.

st nOHUMAaHUs MaTepHaJia, H3JI0KEHHOTO B KHUTE, YUTATEJb JOJXKEH
BJIQJIETH OCHOBAMH AKTYAPHOH MATEMATHKHA B OObEME, HAMPUMED, HAIIUX
KHUTI [3*5] WUJIN YUTATH COOTBETCTBYIOMINE IVIaBbl U3 3TUX KHUT NapaJijieJIbHO
C YTEHHUEM MPeJIaraeMoro nocobusi.

IlepBoe uznanue xkuuru 6su10 Boimymeno MIY um. M. B. Jlomonocosa
B 2002 r. B HacTosiem usaanuu A0O6ABJIEHBI HOBBIE 33/1a49H, & Iepe] Ka K00
rJIaBOM MPUBE/IEHA CBOJKA OCHOBHBIX TEOPETHIYECKUX PE3YJHTATOB.

TpeboBaHust K MaTEMATHYECKON MMOJTOTOBKE YHUTATENST OTPAHUYNBAIOT-
CsI OOBITHBIMH Ky PCAMHU MATEMATHIECKOTO AHAJIH3A U TEOPUH BEPOSTHOCTEH,
TaK 4TO KHHUra AOCTYIHA CTYAEHTaM, NOJYy4MBIIMM OA30BYH0 MaTeMaTH4e-
CKYIO MOATOTOBKY B 06beMe IBYX KypPCOB YHHUBEDPCHTETA. B KHUre Hapsy
€O CTpOroi maremarndeckoil ¢ppasoit «. .. ¢ BepositHocThIO (0,955 HCnoOb-
3yeTcst IPUHATAs B PUJIOYKeHUAX (Ppas3a «. .. ¢ BeposTHOCTHI0 95 %».

Kuura moker ucnosib3oBaTbcss B y4eOHOM MPOIECCE HE TOJBKO KAK
cOOPHHK 3334, JOTOHSIIONHN OOIIMII TEOpeTHYEeCKUi KypC aKTyapHOH
MATEMATHKH, HO U KAK OCHOBA CAMOCTOSITEJHLHOTO KypCa AJsl CTYAEHTOB
9KOHOMHKO-MATEMATHYECKUX crieruajbHocTeil. Ona takxke Oyaer nosesHa
pabOTHHKAM CTPAXOBBIX KOMIAHHUH, MEHCHOHHBIX (POHA0B, DAHKOB.

Mper 6yaem HaronapHbl YUTATEIAM 38 COBETHI U NOXKEJAHUST IO MOBOAY
KHUI'H, KOTOPbIE NPOCUM HanpasjsaTh no e-mail: falin@mech.math.msu.su
uiau 06braHOH nouToi no aapecy: Mocksa 119992, MI'Y um. M. B. Jlomo-
HOCOBA, MEXaHHKO-MaTeMaTH4YeCKuil bakyipret, kadeapa Teopun BEpOsT-
Hocreit, npod. I'. . DPanuny.

24 gespaas 2003 e. .p.-m.n., npogeccop I U. @Parun
K.p.-m.n., douenm A. H. @asun



I'maBsa 1
OCHOBBI PUHAHCOBOM MATEMATUKU

1. ITporienTHBIE CTABKU

Idpexmuenas npoyeHmHas cmaeka

[loHsiTHE IPOLIEHTOB HA KANWTAJ BO3HUKAET B CJIeJyI0lIell mpocTeiei
CHTYAIUH.

[TpennosoxknM, 9TO B MOMEHT ¢ MBI faeMm B gonr cymmy C' (Hanpumep,
KJaJleM Ha CBO# cuer B DaHKe, BHOCUM ILIATy 38 CTPaXOBKY, [EPEYHC/IsaeM
MEeHCHOHHBIA B3HOC B meHCHOHHBIA dong m T.1.). Cnycrst Bpemst h ™Mb
MOYKEM pacCYMThIBATHL Ha onpejenennblii goxoq C' = C - i or unBecTupo-
Banusi npuHajiexamero nam kanutana C. Cymma C’ sisnstercst Harpa/ioit
33 TO, YTO HAIIM CPEJCTBA UCIOJIb30BAJIUCH APYTruM dejioBekoM. OObIUHO ee
U3MEPAIT B OTHOCUTEJIBHBIX €JUHUIAX; BECJIUYNHG Z == CI/C Ha3bIBACTCHA
afipermuenoti npouenmmuoti cmaeroi (effective rate of interest) 3a paccmar-
pHBaeMblil POMEXKYTOK Bpemend (1, ¢ + h).

Hpocmme U COCMABHBLE NPOUECHITNBL

[Ipegnonokum Teneps, uro cymma (' MOXKET WHBECTHPOBATHCS Ha JBA
MOCJTEIOBATENbHBIX MPOMEXKYTKA BPEMEHH; MyCTh 1k, k = 1,2, — acdek-
TUBHAs MPOIIEHTHAS CTABKA Ha k-M npomexyTke. CylecTByOT JBe CXeMbI
ucuucienus: goxoaa C’ Ha o6beMHEHHOM MHTepBaJe:

1. TlpuHumn npocTeix mpoueHToB (simple interest) npeanosaraer, 4To
MPOLUEHTHl HAYHUCIISIIOTCST TOJBKO Ha OCHOBHOH KamuTtaj. [losTomy
C'" = Ci1 + Ciz. CoOTBETCTBEHHO, UTOTOBAsl MPOUEHTHAS CTABKA

Z:C//C:’Ll"‘lz

2. Tlpuanun caoxkubrx nponenTos (compound interest) npeanomaraer,
YTO MPOUCHTBI HAYUCTAIOTCA HE TOJIBKO HA OCHOBHOﬁ KanmuTaJ, HO U Ha
yke 3apaborannbe nponenThl. [103TOMy B KOHIIE BTOPOr0 HHTEPBAJIA,
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BPEMECHHA OCHOBHOM KaITUTaJI C BbIDACTET OO BEJIMYUHBL
I} . .
C+C :C'(1+21)‘(1+Z2).
CoOTBETCTBEHHO, UTOTOBasl MPOLIEHTHAs! CTABKA 1 ONPEIEIsIeTCS U3
?
yeaosusi 144 = (14+41)(1 +4), €. i = iy + i + i192.

[IpyHIUO CJIOXKHBIX MPOHEHTOB (PAKTHYECKH O3HAYAET, YTO MHBECTOP MO-
2KeT cBODOAHO pACTOpsKATHCsT cBouMH cpeacTBamu. [losromy B akTyapHoii
MaTeMaTHKE TPUHATO WUCIOJB30BATHh NPUHIHUI CJIOXKHBIX IMPOLUCHTOB IIPDU
ONpe/IeJIEHUHN JIOXO0/1a OT BJIOXKEHUS CPEJICTB.

[IpotieHTHBIE CTABKH, HCIIOJIb3YyEeMbIe B OOJIBIIHHCTBE PACYETOB B AKTY-
apHOU MaTeMaTHKe, ONpPEJeNSIOTCS, UCX0/s U3 KOHCEPBATHUBHBIX OLIEHOK
JIOXOJIHOCTH PEAJIbHBIX OYyIIMX UHBECTUIMIH cTpaxoBimKa. OHU HAMHOIO
HHU>KE peaJibHbIX IPOIEHTHBIX CTaBOK, MMpeaJaracMbIiX PBIHKOM JJIA Pa3JIn4-
HBIX BUAOB UHBECTUIIUOHHBIX IMPOCKTOB. I/IX 3HAQUYEHUE 3aKJIIOYACTCA B TOM,
9T0Obl KAK-HUOYJb YYeCTh POCT JEHEr, BHECEHHBIX B KA4eCTBE IJIATHI 33
cTpaxoBoe NOKpbITHE. [109TOMY HX HA3BIBAKOT METHUNECKUMU NPOUECHTTI-
noLmMu cmasrkamu. Ha camom gejie crpaxoBasi KOMIaHusl 3apabaTbiBaeT
ropaz o 66.b1re IpoLeHThl; Gostee TOro, 3T0 OAMH U3 CAMBIX IVIABHBIX (€CJIH1
HE CaMBbli maBan‘/i) UCTOYHUK J0X0Ja CTPAXOBIIUKA.

Haxonaernus

BbibepeM HEKOTODBINH MPOMEKYTOK BPEMEHM B Ka4YECTBE €AUHUYHOIO
(kak TpaBuyo, 3T0 GyAET OAWH TO/) W NPEANOJOXKAM, ITO TMPOLEHTHAS
CTABKa 33 9TOT NPOMEXYTOK paBHa ¢. Jomycrum, uro B momenT tg =0
cymma C' uHBecTupyercs Ha | equHuIl BpemeHd. [IpuHIMN CI0XKHBIX OPO-
LEHTOB BJIEYET, 9TO B MOMEHT lo + { kanutag C OpPeBpaTUTCS B CyMMY
C(t) = C - (1 +4)t. Besmuuna A(t) = (1 + i)* nasvisaercs koacbdunmen-
TOM HAKOIJIEHUS 3a BpeMs t.

Humencusnocmo NpouermOos

Hrumencusnocmos npouenmos (force of interest) § — 310 MrHOBeHHAst
OTHOCHTEJbHAA CKOPOCTh HAKOTUIEHUS CPE/ICTR

_ . C+Aanp-—-C@) _ C'() ’ .
0= Jim ——cwar 70 (InC(1)) =1In(1+14)
Mockomeky 7 = €® — 1, koappuuEeHT HAKOMICHHs 3a BpeMmsi | Jaercs
dbopmy.ioit
A(t) = e’t.

NHTeHCHBHOCTD NPOUEHTOB yA0DHO HCNONB30BATH [Jisl U3YUYEHHS] HAKOII-
JIEHHHi B CJydYae H3MEHSIOUINXCsl NPOUEHTHBIX CTABOK. B 3TOM ciydae

§=4(t)m
Ct) = C(to) exp J 5(u) du

to
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Homurnaavroie NPOUEHTNIHIIE CTNABKU

PaccMorpuM npomexkyTok BpeMenu aaunoil 1/p. Ecan B kayectBe enu-
HUUBI U3MEPEHHs IIPUHAT OJUH I'0Jl, TO Hanb0Jee HHTEPECHBIMH SIBJISIKOTCS
ciaydau: p = 12 (paccmaTpuBaeMblil IPOMEXKYTOK BPEMEHH PABEH OJHOMY
Mecsiy ), p = 4 (paccMaTpuBaeMblil IPOMEXKYTOK BPEMEHHU PABEH OJHOMY
KBapTagy), p = 2 (paccMaTpUBaeMblil TPOMEXKYTOK BPEMEHH PABEH MOJIY-
roAmIo).

OddexkTrBHAs TPONEHTHAS CTABKA iﬁp ) 3a sror MPOMEXKYTOK BPEMEHHU
€CTh

P =1+ /P —1=e/P 1,

OHaKO B (bMHAHCOBOM MATEMATHKE [IPUHSITO XAPAKTEPU3OBATH JOXOAHOCTH
BJIO>KEHHSL CPEJCTB Ha npoMmexxyTke 1/p e a¢pdexrupnoil (T. e. peasbHOH)
NPOUEHTHOR CTABKOM ©,(P), & TAK HA3BIBAEMON HOMUHAALHOU NPOYEHMHOT
cmasxoti (nominal rate of interest)
i =p. 12

WNuorpa sesuuauny i(P) naspBaIOT MOMUNAALHOU npouyernmnotd cmaexot,
sunaauusaemots (nanucazemot) ¢ wacmomot p (nominal rate of interest
payable (convertible) p thly).

2. IlpuBeneHHasi 1IEHHOCTDH

IIpeanonoxxum, aro B Moment ¢ > 0 B OyayiiemM Mbl JOJDKHBL Oy1emM
BBIITATUTL HEKOTOPYIo cymmy C. Utobbl K MOMeEHTY ¢ MMETHh B TOYHOCTH
Tpebyemyto cymmy C, B Hacrosimee Bpemst tg = (0 Hy?>KHO PacnoJararthb
cymmoit P = C - (1 + i) !, Tak kaK nocie UHBECTHPOBAHUS Ha BpeMs ¢
cymma P npesparturcs B cymmy P(1+ )t = C. Beanuuna P HasbiBaeTcst
cospemenroti yennocmuio (present value) cymmol C' B Moment t. Unorga
ynorpebsiercsi TEpPMUH COBPEMEHHASI CTOMMOCTh, IPUBEJEHHAsS] CTOUMOCTD
U T

Bequuuny v = (1 4+ 4)7! = e™% naswisator xosdduyuenmom duc-
xonwmuposarus (ywema) (discount factor). C ee momompto dbopmyay ans
HpHBeIZleHHOﬁ CTOUMOCTH MO>KHO 3aIllMCaTb B BU/E

P = Cvt.

Vuyemnasn cmaexa

[Tpeanonoxum, ato B MoMeHT tg = 0 MbI Jaem B3aiimbl cymmy C. Toraa
B MOMeHT ¢ = 1 HaMm goJ/KHBI BepHyTh cymmy C - (1 4 ¢}, KoTopast cKaaabl-
BaEeTCs U3 JBYX 4YacTeil: BO3BpaTa OCHOBHOrO Kanutaja C U NPOLEHTOB HA
kanutan C' = C - 4.

Ecnu cymmy C - 7, koTopast 10J2KkHa ObITH BBIMJIAY4€Ha B MOMEHT = 1,
NIpUBECTH K MOMEHTY to = 0, T0 MbI oty anm cymmy C'-i-(144) 1. [losromy
€CJIM TMPOIEHThl HA KAIMTAJ MOrYT OBbITH BBINJIAYEHBI 3aPAHEE, B MOMEHT
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to = 0 nmonyuenusi 3aiiMa, TO 3THU HPOIEHTHI, BbINJAa4YUBAEMble BIEPE/,
cocraBasitor d = /(1 + i) or cymmer 3aiima C. Besmunna d HasbiBaeTCs
aipermuenod yuemnoti cmasxod (effective rate of discount) 3a eguHuy
BPEMEHHU.

Ydernasi cTaBka d MOXKeT OBbITh BBIPAYKEHA W Y€PE3 MHTEHCHUBHOCTH
OPOLEHTOB § M KOI(PUIMEHT ANCKOHTUPOBAHUA U:

d=1—-v=1-¢"%.

Ipeanonoxkum renepb, 94ro cymma C' = 1 gaercs B gonr Ha Bpemsi 1/p

¢ 3ab1aroBpeMeHHo# BuIIaTol npoieHToB. Kak Mol Buaenn, sdpdexkruBHas

npomenTHast ctapka ectb 2 = i®) /p = (1+i)/? — 1. Mimenno s1a cymma

JOJKHa 6bITh BblIIaYeHa B MoMeHT t = 1/p B Buge npouenTos. Fciu ee
NPUBECTH K MOMeHTY ty = (), TO OHa IPEBPATHTCSI B CYyMMY iip)'(l—f—i)’l/p =
=1—(1+4)""? Tlockombky i = d/(1 — d), aas scbdexrusnoit yueTHo
CTABKH dip) 3a Bpems 1/p nomy4aum dbopmyay

dP =1-(1-d)'/*.

Onanako B (punaHCOBON MaTemaTuke npuHATO paborars He ¢ 3bdekTUBHbI-
M# (T.e. peaJbHBIMH) YIETHBIMH CTABKAMH 3a Bpems 1/p, a ¢ Tak Ha3bIBa-
€MBIMH HOMUHAADHOMU (T. €. YCIOBHBIME, HE CYIIECTBYIOIAMH DEAJIbHO)
yuemuowmu cmaskamu (nominal rate of discount)

dP =p-dP =p(1—(1-d)/7).

Bemnuuny d®) HaspIBAIOT HOMUHAALHOU yuemnold cmaskol, HaYUCAAEMOT
¢ wacmomoti p (nominal rate of discount convertible p thly).

3. OneHnuBanue cepumu ILIATEXKEM.
JeTepMUHUPOBAHHBIE PEHTHI

Eciu Mbl XOTHM OI€HHTH CEPHUIO BBIMIJIAT, KOTOPbHIE TOJ?KHBI OBITH C/e-
JIAHBI B PA3HbIE MOMEHTHI BPEMEHH, TO BCE STH BbLIMLIATHI JOJKHBI OBITH
NpUBeJEHbl K HEKOTOPOMY (bukcupoBanHOMY MOMeHTY tg = 0, mocse dero
3TH BBIJIATH MOXKHO CKJIAJABIBATh, CDABHUBATH U T. 1.

C TouKM 3peHHs] NPUJIOXKEHHUH K CTPAXOBAHUI) U MEHCUOHHBIM CXEMAM
Hanbosiee Ba>KHOMN SIBJISIETCS 33/1a48 ONPEAEJIEHNsI COBDEMEHHOH CTOMMO-
CTH @ CEepUM W3 7 BbIIJIAT BeqwduHo# by, bo, ..., b, cooTBercTBEHHO,
KOTOpbI€ OYAyT cejIaHbl B HEKOTOPbIE MOMEHTHI t1, to, . . ., t, B Oyaymem.
BennuyuHa a MOXeT pacCMaTpHUBATBLCSI, HAIPHUMEDP, KaK CyMMa, KOTODYIO
YEJIOBEK JOJDKEH BHECTH B IIEHCHOHHBIA (DOHJ B MOMEHT 3aKJIIOYEHHUs J0-
roBopa (3TOT MOMEHT OGBIMHO NPHHUMAKOT 33 HAYAJBHBIN) C TEM, 9TOOHI
B OyayimieM, B MOMEHTBI {1, to, ..., t,, TOAYYaTh MEHCUI) BEJUIHHON
b1, ba, ..., b,. Kak ciiegyer u3 BbIIECKA3aHHOTO,

a = bvtt +byv’2 + ...+ bl
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Eciu nnata 3a meHcuu mTPOU3BOAUTCS B BUE HECKOJbKHX TJIATEXKEH
BEeJIMYHMHOM ¢q, . . ., Ck, CAEJAHHBIX B MOMEHTHI T1, . . ., T, TO CIPaBEJINBOE
COOTHOIIEHHE MEXK /Iy B3HOCAMH C; ¥ IEHCHOHHBIMH BBIIIATAMH b; HAXOUT-
Cs1 U3 TIPUHINIG, YKBUBAJEHTHOCTH 00513aTEJIHCTB:

v 4. g™ = ot 4 vt

JleBast yacTb 3TOH HOPMYJIbI BBIPAXKAET COBPEMEHHY IO IIEHHOCTD BCEX B3HO-
COB B MEHCHOHHBIN (DOHJ MJTH CTPAXOBY0 KOMIIAHWIO, a NPaBasi — COBPEMEH-
HYH CTOUMOCTH BCEX MEHCUOHHBIX BBINLJIAT.

Onucannas Bbime o6as MOJAEIb JeTEPMUHIPOBAHHON IIEHCMOHHOM CXe-
MBI Ha [IPAKTHKE OOBIYHO HE npuMeHsieTcsi. PeajibHO HCHOIB3YOTCST CXEMBI,
obaagarmiue Toi ui HHOH (POPMOI PEryJIsIpHOCTH KaK [0 BEJMYHUHE B3HO-
COB U BBIIJIAT, TAK U [10 MOMEHTAM OCYIeCTBIeHus: 3Trx miarexei. Ocobo
BaKHBIM SIBJISIETCSI CAy4dall cepuu maTexkel (hUKCHPOBAHHON BEJHUYHHBI,
KOTOPbIE TPOU3BOSITCS YePe3 PABHbBIE MPOMEXKYTKH BPpEMeHU (DUKCHPOBaH-
Hoe 4ucio pas. Takue cepun miarexxkeil 0ObIYHO HA3BIBAIOT NOCMOAHHbLMU
penmamu (level annuity). Hacro, ecin HET ONACHOCTH Iy TaHMILBL ¢ TEPMH-
HaMH¥, CJIOBO «IIOCTOsSIHHBIE» OITyCKalOT.

Jlemepmunuposanmvie NOCMOARKBLE PEHMBL

PaccmoTpum n nocyie 10BaTe/bHBIX €MHIUYHBIX IPOMEXKYTKOB BPEMEHU
(0,1),...,(n — 1,n). TTog momeHnTOM t; = 0 MBI 0OBIYHO Oy/aeM mos-
pasyMeBaTh HACTOSIIMA MOMEHT, & B Ka4eCTBE €JUHHYHOrO IMPOMEXKYTKA
BpeMeHu Oy/ieM pacCMaTPUBATh OJKUH TOJ (STOT BBIOOP, KOHEYHO, YCJIOBEH,
TaK ITO IPUBOAUMBIE HUKE (DOPMYJIIbI MOXKHO MIPUMEHSITh U B CIy4Yae, €C/Iu
B Ka4eCTBe €MHUYHOIO IPOMEXKYTKA BPEMEHH BBIODAHA OJJHA HE/EJIsl, OJHH
Mecsill, OJHA KBapTaJ U T. [.).

Cepusi 13 1 BBIIJIAT, KAXK/1as1 BEJUYUHON 1, CAEJAaHHBIX B KOHIIE ITHX
NPOMEXKYTKOB, T.€. B MOMeHThI 1,2, ... n, Ha3bBaeTCA 3ana3duearoueti
penmod (annuity payable in arrear mnm immediate annuity). 9Tor nenex-
HBbIH OTOK n306parkeH Ha puc. 1.1.

S D S O N

0 1 2 ... n—1 n BpeMs

Puc. 1.1

Cepust 13 1 BBIILIAT, KAXK/1asl BEJMYHUHON 1, CAETAHHBIX B HAYAJE ITHX
MPOMEXKYTKOB, T.€. B MoMmeHTHl 0, 1, 2, ..., n — 1, Ha3bIBaeTCsA ynpe-
arcdaroweti penwmoti (annuity payable in advance mam annuity-due). Dot
MEeHEeXKHBIH MOTOK m3006paken Ha puc. 1.2.
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T T "

|
T

2 ... n—1 n BpeMs
2

Paznuune mexay 3ana3ablBaioniell PeHTOW W yNPEXKJAl0lied peHTO
YCJIOBHOE ¥ CBSI3aHO C BBIOOPOM HavaJa orcyera. SIcHO, 9T eciiu B KavecTBe
HAYaJBbHOIO0 MOMEHTA BHIOpaTh MOMEHT ¢ = 1, TO 3ama3/blBalOIlasi PEHTa
MOYKET PacCMATPHUBATHCS KaK YIPEXKA0Iast.

IIpuBesnenHas ueHHOCTB ynpesicdarouiet peHTH B DUHAHCOBOH MaTeMa-
THKE 0DO3HAYAETCS {z|. ITO — UEHHOCTh CEPUH U3 T IIATEXKEH Beluvu-
HO¥ 1, NPOU3BOAMMBIX Yepe3 eMHUYHbIE MHTEPBaJbl BpeMenu. CTOMMOCTD
9TON CepHH PACCUHUTHIBACTCA B MOMEHT COBEPIICHU NIEPBOro MJaTerka.

B cny4ae, koraa neHHOCTH JaHHOM CEPUH TIATEKEH PACCUUTHIBAETCS HE
Ha MOMEHT MEPBOro IUIATEXKa, & Ha eJIMHUILYy BPEMeHH DaHbIue (yCJIOBHBIN
HOJIb), TO PUBEJIEHHAsI EHHOCTb HA3BIBAETCS 3ana3duearouietdi u 06o3Ha-
9aeTCsl Q-

YTobbl MOACYUTATH ITH BEJUYUHBI, HY>KHO [PUBECTH KAXKJBIA H3 N
njarexkeii K HaYaJbHOMY MOMEHTY BpeMeHH fyp = (, a 3aTeM CJIOXKHUTH
MOJTyYeHHbIE 3HAYEHUS:

am:v%—vz—l—..ﬁl—v":i,,
1—v"

b =1+v+v 4. " = —

Benuuunnl x| U Gz N03BOJIAIOT HOACYUTATL BEJIUIUHY CyMMBbI, KOTO-
PYI0 HY?>KHO MHBECTHPOBATD B AAHHBIH MOMEHT JIJIsl TOTO, 9TOOBI MOy YaTh
dbuKCUpOBaHHbBIH peryisipHblii goxoa B OyayimeM. C WX NOMOIIBI) TAK>XKe
MOYKHO ONPEAEIUTD BEJMUUHY PETYJNSIPHBIX BBIILIAT B CJOy4ae, KOTAa JOJT
BOZBPAIAETCS HE OJHMM ILJIATEXKOM, 8 CEPHEil OJIMHAKOBBIX MJIATEXKEH.

PaCCMOTpeHHbIe BbIIIEC PEHTHLIC MJIATEXXKW HAYHUHAJUCH Ha IMEPBOM XKeE
npomexyTke (0, 1) (B HayaJe ero, T. €. B MOMEHT tg = 0, AuIs1 ynpexxaatormei
DEHTHI ¥ B KOHIIE, T. €. B MOMeHT t1 = 1, st 3anasaeiBatomeit pertor). s
IPUJIOXKEHNI BasKHBI TAKyKe TaK Ha3bIBaeMble omcepouenmoie penmot (de-
ferred annuities). YTo6b1 UX onpegesuTh, paCCMOTPUM I10C/I60BATENbHBIE
enmHNuHble poMexxyTkn Bpemenn (0,1),(1,2),....(m —1,m), (m,m +
+1),...,(m+n—1,m+ n). Kak v pasbie, nog momerroM tg = 0 Mol
OyIeM TIOAPa3yMeBaTh HACTOSIINN MOMEHT.

Cepust m3 1 BBIIJIAT, KaXKJasd BEJUYHMHONH 1, CIeNaHHBIX B KOHIE
npomexytkos (m,m + 1),...,(m +n — 1,m 4+ n), T.e. B MOMEHTHI
m+1,...,m+n, Ha3bIBAETCA 3aNa30u6aAIOWET OMCPONeHHot penmoti
(deferred immediate annuity). Fe nennocts B HacTostmmit Mmoment tg = 0
0603HAYACTCS 1y | G| - ATOOBI IOACYUTATE STY BEJMUUHY, IPUBEJEM KayK/Iblil
u3 N maTexkedl B MOMeHTHL M + 1,...,m 4 7 K HaAYaJbHOMY MOMEHTY
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BPEMEHH, a 3aTEM CJIO2KHUM HO.T[yLIeHHbIe 3HAYCHHWSA:
1
m|Qm| = o™l T = v ag.

DTOT IEeHEXKHBIH NOTOK n3obparkeH Ha puc. 1.3.

I B

0 1 m m4+1 ... m—+n  BpeMmsa

Puc. 1.3

Cepusi M3 7 BBILJIAT, KaXKAasl BEJUYMHON |, CleslaHHBIX B HadaJje
npomexytkoB (m,m + 1),...,(m + n — 1,m + n), T.e. B MOMEHTHI
m,...,m+n — 1, HasbiBaeTcst omcposennol ynpeocdaowed penmot (de-
ferred annuity-due). Ee uennocrs B nacrosiuii momenr ¢y = 0 o6o3ua-
HACTCH | |- 1TOOBI MOCYMTATD STY BEJIMYKHY, IPUBEJEM KaAIbIA U3 1
nJiaTe>keil B MOMEHTHI M, . . . , M + 7 — 1 K HACTOsIIIEMY MOMEHTY BPEMEHH,
a 3aTeM CJIOKHM MOJIydeHHbIE 3HAUeHHS:

. —1 o
m|m = 0" + ooyl = ™ gy

DTOT IEHEXKHBIH NOTOK n30H6parkeH Ha puc. 1.4.

I I B

0 1 m m4+1 ... m—+n  BpeMmsa

Puc. 14

YacTo nosie3no 3HATH HEHHOCTh PEHTHI HE B HAYAJLHBIA MOMEHT BpE-
MEHHM, & B KOHIIE TOCJIEJHEr0 MJIATEXKHOrO MEPUOAa. ITY HEHHOCTH MOXKHO
HHTEPIPETHPOBATH KAK ODIIYI0 CyMMY, HAKOILIEHHY IO Ha HBAHKOBCKOM CHUeTe
[IOCJIE CEPHH PEryJsipHBIX B3HOCOB. e 0603HaYa0T TaK »Ke, KaK U COOTBEeT-
CTBYIOIIYIO NPUBEEHHYIO [IEHHOCTh B HAYAJbHBIM MOMEHT, HO ¢ 3aMeHOMH
O6ykBbl @ HA OYKBY S.

UTak, sz — 9TO NpUBEAEHHAA IIEHHOCTD 3aNa3/IbIBAMONIEN PEHTBI B MO-
MEHT 1, = N NOCJIEJHEro IUIATEXA, & 8y — ITO NPUBEJEHHAS LEHHOCTD
YHOpeXkJaliell peHThl B MOMEHT i, = 7, T.e. CIyCTs1 eJUHHUIYy BPDEeMeHU
Moc/e NOoCJIe Hero njaaTeXxa.

@opMmyJIbl JIs1 HAKOIUIEHAR S|, 7| MOYKHO IOJIYyHTb HENOCPE/CTBEH-
HO, IPDUBE/S KarxKAblil U3 1 1IJ1aTe>Keil K MOMEHTY t,, = 7 U 3aTeM CKJIaIblBasi
MNOJIY1YCHHBIC 3HAYCHUA:

om = (14 i)t 4. 1= GFD =1
| 1
1+" -1

Sm =1+ +...+(1+1i)= y
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Jlemepmunuposarve nOCMoAHHBLE PEHMbL,
BBNAAHUBLEMDIE C HACTOMOT P

PaceMoTpuM 1 TOCIE40BATENBHBIX €JMHAYHBIX IPOMEXKYTKOB BPEMEHH
(0,1),(1,2),...,{n — 1,n). Ilog momenTrom ty = 0 Mbl 06bIYHO Byaem
nojipa3yMeBaTh HACTOAIUI MOMEHT, a B KA4eCTBE eJ[UHUYHOTO TPOMEXYTKA,
BpeMeHH Byj1eM PACCMATPUBATDH OJMH TOJL.

PazobbeM Kax/blii M3 T2 €IMHUYHBIX MPOMEXKYTKOB Ha P PaBHbIX Ya-
creil qunoit 1/p kaxzas. Eciu, Kak Mbl 0TMEYaJIH, B KA4€CTBE €JUHHULbI
BPEMEHH MPUHAT OJWH T'OJl, TO HAMOOJIEE HHTEPECHBIMH SBJSAIOTCS CJIyJaH:

1) p = 12 (npomexyTok Bpemenu 1/p COOTBETCTBYET OTHOMY MeCSI ),
2} p = 4 (upomexkyTOK BpeMeHH 1/p COOTBETCTBYET OJHOMY KBapTaJy),

3} p = 2 (upomexxyTok BpeMeHH 1/p COOTBETCTBYET OJHOMY IIOJLYIO-
JIMIO).

Cepus u3 np BBIIJIAT, KaXK1as BeJIMYIUHON 1 /P, C/IG/IAHHBIX B KOHIIE 9THX
NOANPOMEXKYTKOB, T. €. B MOMEHTBI

1/p,...,p/p=1;...5n—14+1/p,..., n—1+p/p=n,

Ha3bIBACTCA 3ana3dvcaroueti penmoti, svnaguueaemoti ¢ wacmomot p {an-
nuity payable pthly in arrear wiu immediate annuity payable p thly). Ee

LEHHOCTDb B HACTOsIIIAI MOMeEHT tg = 0 ob6o3HavdaeTcst a(ﬁﬁ), a HEHHOCTh B MO-

MeHT {, = T MOoCJIe/iHero NJaTex<HOro Nepuo/la Ha3blBaeTCs HaKoNJIeHUeM
u 0603HaYAeTCS s(ﬁpl).

O6paTnM BHHMaHHME YHTATENS HA TO, ITO KAXKJAs BBIILIATA UMEET Be-
JauduHy 1/p, Tak 94TO B KAYeCTBE €UHUIbI U3MEPEHHsI JEHEXKHBIX CYMM
paccMaTpHBAETCH aA2e6pauveckas CyMMa BCEX BBITIAT 34 €JJAHUIHbIA npo-
MEXKYTOK BPEMEHH (B THIMYHOM CJIydae — 34 I'OJ).

Cepust u3 np BBRIIAT, KAXJas BEJUUUHON 1/p, CCTAHHBIX B HAYAJE

noANpPpOME2KYTKOB, T. €. B MOMEHTBHI

0, 1/p,..., (p=1)/p;...;n=1,n—-1+1/p,..., n—=1+(p—1)/p,

Ha3bIBACTCA yYnpescoaowet penmoti, cunaawusaemots ¢ nacmomot p {an-
nuity payable pthly in advance mim pthly annuity-due). Ee uennocrs

B Hacrosammii MmomeHT ty = ( obosHauaercs d(ﬁﬁ), a [EHHOCTb B MOMEHT

t, = T OKOHYAHHWS TMOCJIEAHEr0 NJIATEXKHOTO MEPro/a HA3bIBAETCA HAKOI-
JIeHHEM U 0603HadaeTcst .'s"(ﬁpl).

BenuumnHsl a(ﬁpl) U s(ﬁﬁ), TaK K€ KaK U BEJIMYHHBI d(ﬁp') 51 .'9'(;'), OLEHHBAIOT

OJIHY ¥ Ty YK€ CEpHIO TJIaTexKeil, HO B pa3Hblie MOMEHTHI BpeMenu. [loaromy
MEXK /Iy HIMH HEMEJJIEHHO MOXKET ObITh YCTAHOBJIEHA MPOCTAS CBS3b:

(P _ () n (zT) ), (1+4)",

a_ =8, v S = a_
n 7| ’ n 7|
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) =50 on, 5 =G (14 a)n

Wrak, Ham 1ocTaTouHO UMeTh (DOPMYITY /1Jisl BEJIMIHHBI a(p|)

C 9T0# UeJbI0 PaCCMOTPHUM B KAYECTBE €JHHHYHOIO OTPE3KA BPEMEHU
P-10 JIOJIIO TIEPBOHAYAJILHOrO €JIMHUYHOrO OTpe3Ka (Hanpumep, eciau p = 12
W UCXOAHBIA €IMHUYHBIN POMEXKYTOK BPEMEHHU ObLI OJUH O/, TO HOBBIM
©/IFHUYHBIM OTPE3KOM BpeMeHH 6yzer oauH Mecsan). ddbdexruBHas npo-
LIEHTHAs CTABKA JIJIs1 3TOI'0 HOBOI'O € TMHUYHOI'O OTPE3KA, PABHA iﬁp) =P /P,
rae i(P) — HOMHHAJIbHAS POLEHTHAS! CTABKA ISl OCHOBHOIO €JMHUYHOrO
NPOMEXKYTKA, HauucjIAeMas ¢ 4acToToi p. COOTBETCTBEHHO, HOBAs YUETHAA

d£P)

CTABKA paBHA = d(p)/p, a HOBOE 3HadeHHe KO (PUIIMEHTA TUCKOHTH-

posanusi ecth vF) = v1/P,

Tenepb Ha YNPEXAAOILYIO PEHTY, BHILIAYMBAEMYIO C YaCTOTOH p Ha
npomexyTke (0,1), MOXKHO CMOTPETh KaK Ha OBBIYHYIO YIPEXKIAMILYO
peHTy, BhiaanBaeMyto Ha nmpomexxyTke (0, np). [lockobKy KaXk1as BbI-
iata pasHa 1/p, Mbl aMeem:

+ (p) .
mlei = 5 * dmpleit) /p:

rae cumBoa @7 ykaswiBaeT 3¢heKTHBHYIO NPOLEHTHYIO CTABKY HA MpPO-
MEXKYTKE, KOTOPBIH PacCMaTpUBAeTCs B KadecTBe enuHuduoro. Orcroga
CITEJIYET, YTO:

L(p) _1—" d
bnjei = —gm = g 4wl
Hast a(ﬁﬁ) BepHa aHAJIoru4dHasi (popmy.ia:
(p) o 1" @
s N R O

Henpepoiervie permot

PaccmoTpum Teneps ynperk/jalyo U 3ana3ablBAlOIIYI0 PEHTHI, KOTO-
phl€ BHILTAYNBAIOTCA C 9aCTOTOMH P Ha npomesxyTke [0, n], m npeanonoxum,
4yro p — oco. HeTpyzaHo nokazaTs, yro

ce(p) _d, 1"
bl = 5 =
. w _ &t 1"
Pl = 50 S

Tor pakT, 9T0 3TH Npesesbl COBNAJAIOT, JIEIKO 00bACHUTL UHTYUTHBHO.
Ecam p — 00, TO MBI MMeeM N0 ¢ GOMBbIIMM YHCJIOM MAJIBIX ILIATE-
»eil (BesmumHOl 1/p KarXk/pIii), COBEPIIAEMBIX Y€Pe3 MaJIble NPOMEXKYTKH
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Bpemenn 1/p. B npenese npu p — 00 MOXKHO PACCMATPUBATH MOCTYILIE-
HUE CPEJICTB KaK HEIMpPepPBhIBHBIA MPOILECe, MOA00HbIH TEYEHUIO *KUAKOCTH.
HpI/I 3TOM B MNpPEACJIC DA3JIUYIUEC MEXKAY IJIATEe>KaMH B HAYAJIC U B KOHIE
NpOMeXKYTKOB ucde3HeT. [1osiBUBIIMICS B 9TOM PACCy>K/I€HHU HENPEPHIB-
HBIIl MOTOK MJIATEXKEH HA3BIBAETCS HENPEPBHIEHO BHINAGYUSAEMOT PEHMOT
(continuously payable annuity). [IpuBeseHHasi CTOAMOCTb HENPEPHIBHOIO
noToKa miarexeit B moment tg = () oboznadaeTcs Gy

PaccmarpuBasi nmocrynjieHue CpeiicTB B TPEJENBHOM Clydae p = 00
KaK HENpPepPbIBHbINA MOTOK »KHUJKOCTH, JIEFKO HEMOCPE/ICTBEHHO OINPE/IeIUTh
BEJIMYMHY Gy KAK HHTErpaJl

n n
_ _ 1—o"
ag| = vidt = et dt = — 2
)
0 0
MokHO BBECTH M MPOU3BOJBHYIO HEMPEPLIBHYIO PEHTY HA MPOMEXKYTKE
[0, 7], KOTOpasi xapaKTepU3yeTcs: NPOM3BOJBHON ckopocThio p(t) mocTym-
Jienusi cpeactB B MomenT t. Jljist Takoli peHTHI TPUBEAEHHAS] CTOUMOCTD
B MoMmeHT £y = ( paBHa MHTerpaJy

vip(t) dt.

o3

HenpepoiBHbIE pPEHTHI YACTO HCHONB3YIOTCS KAK MPUOJIUXKEHHs JJTst
PEHT, KOTOphI€ BBHIIJIAYNBAIOTCS IOCTATOYHO 4acTo:

(P) o =

aﬁl X Qg a_, ~ 7| -

MoxxkHO nojiyguTsb u Hosiee ToYHbIE DOPMYJIBI:

i) =G (1 + i) + o(l),
" 2p p

a(ﬁp‘) =g - (1 - %) —l—o(%).

CyMMa, HakKOMJIEHHAsi K MOMEHTY { NpH HENpepbIBHOM MOCTYIJIECHHH
CPEJICTB CO CKOPOCTBIO 1, 0bo3HaaeTcst Sy . Ona mokeT 6bITh TOACYUTAHA
IPUBE/IEHHEM CyMMBI Gy K MOMEHTY {:

(1+i)t71.

S =ag - (1+4)' =

Hemepmuruposannve 603pacmaouiue PeHIMbt

PaceMOTpuM 1 IOCTEJ0BATENBHBIX €JMHAYHBIX IPOMEXKYTKOB BPEMEHH
(0,1),(1,2),...,(n — 1,n). Tloxg momenToMm typ = 0 mbl 06bIYHO Gyjmem
nojipa3yMeBaTh HACTOSIIIUEA MOMEHT, a B Ka4ecTBe eJiItHUYHOIO MPOMErKY TKa
BpeMenu OyjieM paccMaTpuBaTh OJUH T'OJ.



4. Joxodnocms uHEECMUUUONHBLT NPOEKMOE 15

Cepusi u3 1 BblUIAT BeJmuuHON 1,2, ..., N, CAGJAHHBIX B KOHIIE 3THX
IIPOMEXYTKOB, T.€. B MOMeHThl {1 = 1,42 = 2,...,¢, = n, Ha3bIBaeTCH
3anazduwsarowet; 6o3pacmarowets penmot (increasing immediate annuity).
Fe npusenennas neHHocts B MoMeHT tg = 0 B hbuHAHCOBON MaTeMaTHKe
obosHauaercs (Ia)y|. [na nojcuera sToli BEJIMYUHBI HY>KHO BCE IJIATEXKH
NPUBECTU K HAYAJBHOMY MOMEHTY, & 3aTEM CJIOXKHUTh:

1—(n+1o"™ +no™!

(Ia)g =v+20°+...+nv" =v

(1—wv)?
DTOoT JIeHeXKHbIN I0TOK u306paxkeH Ha puc. 1.5.
n
n—1
2
1
1 T T ; ; f f
0 1 n—1 n BpeMd
Puc. 1.5
Cepusi U3 1 BbIILJIAT BeJM4uHOH 1,2, ..., 1, CACJIAHHBIX B HAYAJE MPO-
mexkyTkos (0,1),...,(n—1,n), T.e. B MomenTbi tg =0,...,t,—1 =n—1,

Ha3bIBAETCA ynpescomouleti sospacmaruiet penmot (increasing annuity-
due). Fe npusejieHHas NEHHOCTh B MOMEHT to = 0 obosHauaerca (1d)y:

1—(n+1)v™+ ny™ !

(la)m =142v+ 30"+ ... +nv™ ' =

(1-v)?
DTOoT IEeHeXKHbIN I0TOK n306paxkeH Ha puc. 1.6.
n
3
2

1

? T \ f f f f >

0 1 2 ... n—1 n BpeMsA
Puc. 1.6

4. ,ZLOXO,Z[HOCTB NMHBCCTUIINOHHBIX IIPOCKTOB

WHBECTUIMOHHBIA MPOEKT — 3TO CAEJKA, B KOTOPOH MHBECTOD B OIpe-
JleJIEHHBIE MOMEHTBI BpeMeHH 1, ), ... BKJIaJbpIBAeT CPEJCTBA B pasMepe
al, al, ... COOTBETCTBEHHO, a 3aTeM B MOMeHTHI £}, t), ... nomydaer goxon
B pa3mepe af, a}, ... COOTBETCTBEHHO.

MowmenTni 1,15, . . ., KOTJja HHBECTOP BKJA/bIBAET CPEJCTBa, He 06532~

HBI IPE/IIIECTBOBATL MOMEHTaM 1, 14 . . ., KOT/ja MHBECTOD NOJLY9aeT JA0X0/
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(XOTsI B IPHJIO’KEHHAX K CTPAXOBAHMIO 9TO OOBITHO MMEET MECTO), & MOTYT
4epeoBaThCH.

st ynpolieHnsi TeOpeTHIeCKuxX paccyKaeHuil y106HO paccMaTpuBaTh
0ObeIMHEHHYIO MOCJIEJOBATENBHOCTh MOMEHTOB BpeMeHH ) < g <
... < t, ¥ cUNTATB, YTO

1) ecam tk”: !, T0 B MOMEHT 1}, HPOEKT NpuHOCKHT NpuUBLLIL B Pasmepe
Cr = a;,

2) ecim ty = t7,

JIOXO[] B pa3Mepe Cgx = —a;-.

TO B MOMEHT t} NPOEKT NPHUHOCUT OTPHULATEJbHbIN

Mocnenosarenbroctb (t1,¢1), ..., (fn, Cn) HABBIBAETC HHMCTBIM JIGHEXK-
HBIM TIOTOKOM.

[Tpocreiinieit Mepoil TOXOJAHOCTH HHBECTHIIMOHHOTO IMPOEKTA SIBJISIET-
el enympennas cmaeska dorodnocmu (internal rate of return — IRR).
DTa BeJAMYHHA YAOBJIETBOPSIET CAEYIOIEMY ypasHenuto dozodnocmu (yield
equation):

n
S er(1+i) " =0.

k=1

Boob1iue roBopsi, ypaBHeHHE TOXOJHOCTH UMEET HECKOJIBKO JEHCTBUTEb-
HbIX KOpHeil. IHTepnperupoBaTh Kak MPOLEHTHYIO CTABKY MOXKHO JIMIIb
KOpPeHb, KOTOPbI BoJibiiie, yeM —1; NpU 9TOM JIKIIb MOJOXKHUTEIbHbIH KO-
peHb o3Ha4aeT COOCTBEHHO AOXOA. ZICHO, UTO €Ciu He JeJaTbh HUKAKUX
NIPE/INONOXKEHNH O CTPYKTYP€e HHBECTHIIMOHHOI'O IPOEKTa, TO YPaBHEHHUE J0-
XOJTHOCTH MOXKET UMETh HECKOJIbKO TAKMX KOpHei. B aTom citydae cuuraror,
YTO BHYTPEHHsIs] CTABKA JIOXOJJHOCTH HE OINpe/IesIeHa.

B npuioxkeHusIX K CTPAXOBAHUIO XKU3HU PUXOJUTCS UMETD JIEJI0 C [PO-
€KTaMH, B KOTOPBLIX BCE OTPULATEJbHbIC IJATEXKWU MNMPEAIIESCTBYIOT IOJO-
KUTCJIbHDBIM. ,H.]'[SI TaKUX TIPOEKTOB ypaBHEHHE JOXOAHOCTU HMeEeT eAUH-
CTBEHHBI# KOpeHb g > —1, Kotopslii npunumMatoT B KadectBe [RR. Eciu,
KPOMeE TOr0, CyMMa abCOIFOTHBIX BEJIMYMH BCEX OTPHULATEJBHBIX MJIATEXKEH
MeHbIlle, YEM CYMMa BCEX MOJIOXKHUTEJBHBIX, TO 3TOT KODE€Hb yPaBHEHHSI
JIOXOHOCTH [OJIOYKATEJIEH.
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5. 3amaun u pelieHus

3amaua 1.1. Hezocydapecmeennoili nencuonnoiti ord navucasem no nex-
cuonnvim cuemam t = 7% 2o0doevx. 1 aneaps 2001 z0da exaadwux nepe-
yucaua C = 8500 pyb. Kaxue npouenmot 6ydym ravucAeHbl HO ITNY CYMMY
x 31 dexabps 2007 200a?

Pernenne

C 1 amsapsa 2001 roma mo 31 mexabpa 2007 roma mpoitmer ¢ = 7 Jer.
ITo ocuoBHo# dopmysie caoxubix npomenToB K 31 gexkabps 2007 roma na
MIEHCHOHHOM c4YeTe OyIeT HAKOIJIeHa CyMMa

A=0C(1+1) =8500-(1,07)7 ~ 8500 - 1,60578 ~ 13 649, 14.
ITosTOMY NpOIIEHTBI COCTABJISIOT

A — C ~ 13649,14 — 8500 = 5 149,14 py®.

3anaga 1.2. Braaduux snec na cuem C = 10000 py6. Banx 2apanmupy-
em, 4mo Ha npomssicenuy mpex baustcatiwur aem sfhexmuenas 20doeas
npouenmuan cmasxa 6ydem pasra i1 = 7%. Yepes mpu 20da 6anx ycma-
HOBUIN NPOUEHMNHYIO CTNABKY T2 Ha caedyrowue mpu 200a. M3secmmo, wmo
HO64R caeka He eniidem 3a npedenv npomescymxa (6%, 8%).

Ymo moocho crasams 0 cymme, Komopas 6ydem HaKoNAEHE 30 Wecmd
aem?

Peurenne
ITo ocHOBHO# bopMy.Jie CJIOXKHBIX IPOIEHTOB HCKOMOE HAKOIJIEHHE €CTh

A=C(1+i1)" (14i)* =10000(1,07)% (14 ip)” .

Benuuuna (1 + i2)3 He BBIIeT 3a npejiennl oTpeska [1,06%; 1,08%]. Tlosromy
MO>KHO TapaHTHpoBaTh, uTo A € [14590,46; 15 432,01].

Sanaua 1.3 ([24]). [Tpouenmn no onpedesernnomy 6aHKOGCKOMY CHEMY
HAMUCASIOMCS, 6 COOTNEEMCINEUL C NEPEMEHHOT UHMENCUSHOCTDIO TIPOUEH-
moe
t2
6(t) = — t> 0.
) =155 >

B momenm tg = 0 na cuem xaademes cymma 100, a 6 momenm t = 3 6no-
cumes donoanumenvran cymma X . Hatidume smy cymmy, ecau uzsecmHo,
YMO OHG PABHA NPOUEHTNAM, HOHUCAEHHBIM 30 NPOMENCYMOK SPeMeHU
3<t <6
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Pemenne
[IpeanosoXum, 9T0 B MOMEHT t; cjesaH BKJaj B pasmepe 1. O6osHa-
aum depes A(ty,ts) — BeMUMHY BKIaga B MOMEHT to ). [lockoasky (mo
ONPEJEJEHHIO)
. A -1
5(t) = lim At Hh) =1

BEPHO PaBEHCTBO:

B namem ciygae

t? ¢

to

_ -t
~ 300

t1

TaK 9TO

3 — 13
A(ty,t2) = exp { 2300 L } .
B moment ¢ = 3 + 0 Ha cuere BygeT cymma
100 - A(0,3) + X =100 %% + X,
a B MoMmeHT { = 6 oHa BeIpacTeT /10
(100 %% + X) - A(3,6) = (100 €% + X) - €063
[TosTomy mpornenTs! 3a npomMeKyTok 3 < ¢ < 6 paBHbI
(100 €®% + X)) - (e%% —1).

C apyroii cTOpOHBI, 0 YCJOBHIO 3TH NPOLEHTHI paBHbl X . Pewas noyaus-
ieecst ypaBHEHUE, Mbl UMEEM:

100 - €909 . (%93 — 1)
9 _ 0,63

X = ~ 784,59.

Bapaua 1.4 ([7]). Banx nawucanem npoyenmos, no 6KAG0aM, UCTLOADIYA
KOAPPHUUUEHNBL HAKONAEHUA, OCHOBAHHBLE HA NEPEMEHHOT UHMEHCUBHOCTNL
npoyenmos. 1 woasn 1983 200a wauenm noaoowcusa £ 50000 6 banx. Ha
1 wionn 1985 200a ez0 exaad swpoc do £ 59 102. Ipednonaazasn, wmo unmen-
CUBHOCTIID NPOUECHNOE ABAANACE AUNELNHOT Pyrryuet epemeny 6 meverue
ecezo nepuoda ¢ 1 utoasn 1983 20da no 1 wroasn 1985 200a, natidume unmen-
cusnocmd npouenmos 1 woas 1984 zoda.

P DTy BEMYUHY HA3BIBAIOT KOIDDUIIMEHTOM HAKOIUIEHHUST 38 IPOMEXKY TOK Bpe-
MeHu [t1, t2].
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Pernenne
IIpumem 1 utons 1983 roga B KadecTBe HAYAJIBHOTO MOMEHTa BPEMEHH,
a 1 rog — B KadyecTBe eJUHUIBI H3MepeHusi BpeMeHH. Toraa 1 urwoust 1985 ro-
na — 310 MmomeHT £ = 2, a 1 urons 1984 roga — sto MoMenT t = 1.
[Mockonbky (0 ycoosmio) §(t) — nuneiinas GyHkums ot t, oHa gaercs
dbopmy.oii
5(t) = a + bt,

rze ¢ u b — Hekoropbie napamerpsi. Toraa miist KosdGUIHEHTa HAKOIJIEH ST
3a npomexxytok (0,t) umeem:

A(0,t) = exp (J5(u) du) = exp (J(a—k bu) du) =
t) = exp (at—k%).

Mpui 3HaeMm, uro A(0, 2) = 59 102/50000 = 1,18204. C apyroii cropoHs.l,
13 noyy4yeHHoit soime dopmyant gist A(0, t) caeayer, aro

A(0,2) = exp(2a + 2b).

2
:exp(au—kb%

Hac unrepecyer 6(1) = a+ b-1 = a + b. Cymma a + b burypupyer
B BblIenpuseaeHnoit popmyie aas A(0, 2), OTKya ee Jerko HaiTH:

a+b= % In A(0,2) = % In1,18204 ~ 0,083621.

3Ha4uT, MTHTEHCHBHOCTH NMPOLEHTOB Ha 1 uiosst 1984 roga 6puta (0,083621.

Banaua 1.5. Hencuonnnd gond dordtcer bnAGMUMD YLGCMHUKY:
1. 5000 py6. 1 uroasn 2004 20dq;
2. 3000 py6. 1 mapma 2007 20da;
3. 2000 py6. 1 oxmabpsa 2008 20da;
4. 8000 pyb. 1 anpeas 2010 z00a.

Hatidume seaununy obasamesvema donda no omHOWEHUIO K IMOMY
yuacmuury wa 1 aneaps 2003 z0da. Texrnuueckasn npouenmuas cmasxa,
ucnoavayemas ondom 0as ouenku ceouxr obasameavcms, pasna i = 5%.

Pernenne
Ilyctsh Bpemsi uamepsiercst B rojax, maumnasa ¢ 1 ausapsa 2003 roga,
a oguH Mecsin pasel 1/12 roga. Torga
1. 1 urons 2004 roga — 310 MOMeHT 1 = 11—62;

2
2. 1 mapra 2007 roga — 3TO MOMEHT tg = 4ﬁ;
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3. 1 okTsibpst 2008 roga — 910 MOMEHT t3 = 5%;
3
4. 1 anpeas: 2010 roga — 3T0 MOMEHT 4 = 75.

Kosdunuenr quckontupoBanust v gaercs: hbopmyoit

1 1
v = =
1+ 1,05

~ 0,95238,

nosToMy BeJnuuHa 0bsi3arenscT douga Ha 1 situapst 2003 roga paBHa:

5000 v1*° 4 3000 v%°/12 + 2000 v* 7 + 8000 v7-?® x 14 222,53 py6.

Banaua 1.6 ([5]). Ixcnepmu nezocydapemeennozo nencuonnozo donda
NPeONOAA2aIom, HMo Ha NPOMANCEHUY BAUNCATIUUT NAMY Aem sPPermue-
HaA 2000605 npouenmuas cmaeka bydem pasna 11 = 10%. Ha npomaoce-
HUL CACOYIOULE20 NATNUAETIUSA OHCUIAETMCA 2000848 NPOUEHMHARL CINGEBKA
i2 = 6 %. Yenoser noxynaem decamuiemion pewmy ¢ euniamot 6 Konue
raxcdozo 200a 1000 py6. Iodcuumatime ee cmoumocmo.

Pemienne
[IpuBeseHHasi UEHHOCTH B HACTOSIUE MOMeHT ty = 0 OSTH rOLOBBIX
njarexkeil B Mmomentni 1, 2, 3, 4, 5 paBna

1000 - a5q, »

rae cumBost @7, ykaswiBaeT 3¢bEKTUBHYIO MOJOBYIO NMPOLEHTHYH CTABKY
HA NPOMEXKYTKE, KOTOPhIH pACcCMATPUBAETCS B KAYeCTBE eJUHUYHOrO, T. €.

1—1)?

11

1000

=~ 3791 py®.

[IpuBesentasi HEHHOCTh B MOMEHT t5 = 5 MATH TOJAOBBIX MJjaTekeHd B MO-
MeHTHI 6, 7, 8, 9, 10 paBHa

1— 5
1000 - agjq;, = 10002,7”2 ~ 4212 py6.
2
YTo6b1 TpUBECTH 3TY CYyMMY K MOMeHTY tg = 0, yMHOXKHUM ee Ha v?, 4To

Jact = 2616 py6. Utak, croumocts penTsl ectb 3791 pyb. + 2616 pyd. =
= 6407 py®6.

Bapnaua 1.7 ([24]). Hatdume cmoumocmo caedyrowed penmu, Komo-
P NAGMUMCA 68 KOHUE KANCA020 MECAUQ HA NPOMANCEHUY, NANU A€M,
Hepsas evinaama ¢ pasmepe 200 pyb. npouseodumces wepes MeCAY NOCAE
noKYnKu penmot, a kaxcdas nocaedyrowan sunaama wa 200 pyb. boavuie
npedundywed. ITpouermo: HANUCARIOMES 8 COOMBEMCMBUY, € HOMUHAADHOU
NPOUEHMHOT, CTNABKOU i = 9%.
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Pernenne

[Ipumem 200 pyb. B KauecTBE €IMHUIBI H3MEDPEHUS JEHEXKHBIX CYyMM,
OJIMH MECSI] — B KAYECTBE €THHUIBI BPDEMEHH, MOMEHT NMPUOOpPETEHUS peH-
Thl — B KAYECTBE HAYAJBLHOTO. 10T/18 PacCMaTPUBAEMast PEHTA, TPE/CTABJIS-
et coboit cepuio uz n = 60 BeimaaT BeaMuuHOM 1, 2, ..., N, CAETAHHBIX
B MoMeHThl t1 = 1, &5 = 2, ..., t, = n = 60. Takoit jgeHexxHBbIH
NOTOK HAa3blBAETCs 3anadduiearoweld sospacmarouieti penmoti (increasing
immediate annuity). [IpuBegeHHasi CTOEMOCTB 9TOH PEHTHI B MOMEHT tg = ()
B bunancopoit Mmaremarnke obosnagaercs (1 a)y|; ona pasna

(]a)ﬁl:v+2v2+...+nvn:v(1+2v+._.+nvn—l):

v\ @)ttt - (n1)i -1
o 2(1+i)m ‘

:v(v—i—vQ—i—...—i—v")/:v(

1-v

3aech i — adpeKTHBHASA POIIEHTHASA CTABKA JJIsT 6 IMHHIHOIO MPOMEXKYTKA
BpeMeHH (T.€. OJIHOTO MeCslja); OHA JIEPKO MOXKET ObITh NMOJACYHTAHA U3
COOTHOMIEHUS

(1+0)? =1+,
rue

i =10 9959
4
— adpexTHBHAS TPOIIEHTHASI CTABKA JIJIsl OJJHOTO KBapTaJa. rak,
i 20,7444 %,
a UCKOMasl CTOMMOCTDb PEHThI PABHA
(1 a)g0@0,7444 ~ 1364,607 (ycnoBubix egunu),
nid B abconmoTHbix nudpax okoiao 272921 py6.

Bamaua 1.8 ([5]). Yuacmuux nencuonnozo gonda siceran 6o noiywamo
nencuro pa3 6 200 wa npomasiceruu 20 aem “epe3 nAMb Aem NocAe 3aKA0-
yenus dozosopa. Ilepeas svinaama doasicra cocmasasmos 1000 pyb. ¢ no-
caedyroujum yeeauveruem wa 200 pyb. esicezodno. Cwumas, wmo zodoeas
00z00HOCTRD CPEdCmE, GA0NCEHHBIT 6 Nencuonnvl dond, pasna i = 8%,
onpedesume CMOUMOCTb IMOU PEHMBL 6 MOMEHTT, 3AKMOYEHUA 002080DA.

Penrenne
[lencuio MOXKHO paccMaTpuBaTh KakK OObeJWHEHHE ABYX PEHT — OT-
CPOYEHHO# Ha b JjieT yIpexXX/amomeil MOCTOSHHOM ¢ BEJIMUMHON €2KeTr0/{HbIX
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BeimIaT B 800 py6. 1 oTCcpoyueHHON HA b JieT yIpexkAai01iei Bo3pacTauiei
¢ BesqmunHO# emmumunbix BbimaarT 200 py6. Ilostomy croumocts Hareii
PEHTHI eCThb

800 - 5|d%| + 200 - 5|(1d)ﬁ‘.
3nech
Kpowme Toro,

G 90020
s(1a)m) = v - (Tia)gg = v* L "0 =

1—-v
.. 25
_slagg) — 2007 7,2167 — 20- 0,14602 1
= T = 0.074074 = 58,000108.

Wraxk, crommMocTh paccMaTpuBaeMOH DEHTHI €CTh

800 - 7,2167 4 200 - 58,000108 ~ 17 373 py6. 38 kon.

Bapnaua 1.9 ([7]). Penma swnaauusaemca esce200no ¢ 3ana3dusanuem
Hna npomascenuu 20 aem. Ilepsas evinaama umeem geaurvuny 8000, a ge-
AUNUHA KasHcdot nocaedyrowets evnaamot ymenvuwaemes wa 300 xancovt
200. Hatidume cospemennynio cmoumocms amoti penmot npu 200060t npo-
yenmuoti cmasxe 5%.

Pemenne
IlycTs coBpemenHasi croumocTh paBHa X . Toraa

X = 8000v 4 77000 + 740003 + . .. + 26000'° + 23000
A MO3TOMY
(1+i)X = 8000 + 7700v 4 740002 + . .. 4 260008 + 23000"°.
BrruuTasi, Mbl OJTyYuM:
i X = 8000 — 300(v + v* 4 ... 4+ v'?) — 23000

U T03TOMY

_ 8000 — 300ag — 23000 80004 — 300(1 — v'°) — 23004v*°

1 12

X ~ 70151.

UcnonnzoBanue DyHKIH, CBA3AHHBIX ¢ BO3PACTAIONIMMH PEHTAMH, MO-
3BOAsieT AaTh DoJlee KOPOTKOE PelIeHue.
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PaccmoTpum 3Ty peHTy KAK MOCTOAHHYIO PEHTY € €2KETOHOH BBIMJIATOM
8300, MmuHyCc BO3pacTamIlasl PeHTa, LI KOTOPO# r-if MmjaTe»K UMeeT BeJI-
auny 300r. 3uaqnr,

X =8300(v + v +v° + ... +v2) = 300(v + 2v% 4+ 30° + ... +200%) =

g — 200%°
= 8300agp) — 300(/ )35 = 8300az5 — 300—"1——— =~ 70 151.

3apaga 1.10 ([21]). Cmoumocme eeunod penmot, Komopas obecnenu-
saem evinaamy cymmor 10 wepes waoicdbie mpu 200a, HANUHAR C KOHUG
wecmoeo 200a noc.ae npuobpemenus Penml, pasna 32.

Henoavaya my sice MeTHUNECKYI0 NPOuEHRMnyIo cmasky i, naddume
cmoumocmy 3anaadueatowet, 6enHol penmot, KOmMopas 06ecne u6aem 6bi-
nAAMY nocmoanot cymmo 1 kaorcdse uemope mecsaya.

Pemrenue
[Mycrs v = 1/(1 4 i) — koaddbunpent guckonruposanus. Toraa crou-
MOCTb NepPBOIi PeHThI paBHA

'U6

1— 93

o/ =10-(v°+v?+0v”+..)=10
Ucnonbsys ycnobue a’ = 32, 1j15 v NONyYHM CJAEAyIONEe yPABHEHHE
1008 4+ 320° — 32 =0,

OTKy[la

Tenepb MoxHO HaliTH cTouMocThb @/ BTOpPOii peHTbI:

R VE R T B VE SRS o' (4/5)"°

= T = Ty 3085

Sanaua 1.11 ([24]). Hrusecmop noxynaem eewnyio penmy ¢ nepemerHot
seaurtunot estcezodnmir évinaam. Ha npomsoicenuu namu nepewx aem ou
6ydem noayuamo (pasz 6 200, 6 Konye 200a) odny u my ogice cymmy 10,
0 HAYNUHAS C WECTNO20 2000 IMA CYMMa 6Ydem ednce200HO YBEAUYUBAMDCA
na k %. Hatidume k, ecau npu sfppexmuenoti 200osoti npouenmmoti cmaexe
1 = 9,2% cospemennasn cmoumocmd amoti penmot pasra 167,50.

Pemienue
B cooTBeTCTBHHM € yCJIOBHEM 3ajadd, HHBECTOP OyJeT MmojydaTh CyM-
-5
My 10 B MomenTol 1, 2, 3, 4, 5 u cymmy 10 - (1 + k/100)" ° — B MOMeHTHI
t, =nanan=6,7,... CoBpeMeHHas CTOAMOCTb 3TOT'O JIEHEXKHOT'O OTOKA
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paBHa
too k n—>5
=1 2 3 4 5 1 (1 _) n o _
a 0(’1)~|—U +vi+v —I—v)—I—ZGO +100 v
=S (1 + k/100) v®
_10171; Jrl017(1+1g/100)v’
OTKYyJa
. ai — 10

Banaua 1.12 ([13]). Hoewd ywacmnuk ne20cydapcmeento2o NneHCuoHH020
Porda, moavko wmo saxaovuswull nencuornvil 0ozosop, npuobpemem
npaso Ha nosyvenue wezocyoapemeennot newcuu wepes 7 aem. On orce-
Aan bbt

1) cdeaamo pazoswiti nencuorbili 63HOC 8 MOMEHIT 3AKANUYCHUSA NEHCU-
OHHO020 002060pa;

2} noaywamo nencuro pas 6 200 na npomssicenuu 12 aem;

3) pasmep nencuu doavicen yuumweams undasuuio u bums pasen 5000
8 HOHEUWHUT UEHAT.

IIpednonazaemesn, 4mo na npomsasicenuy bavoicatiwur 6 rem undasyus
bydem npaxmuiecku nyaeeot, a samem cocmasum oxoao 1,2% e 200.
Dond pasmewaem NEHCUORHBLE PEIEPEBL U 0BECTIEHUBLEM, YHACTIHUKAM
Ponda uneecmuruonnwiti doxod 6 pasmepe ¢ = 6,3% eodosuir.
Onpedeaume pasmep paso8020 NERCUOHHOZ0 83HOCA.

Pemenne

C yuerom nHOJIAIMM HOMUHAJBHBIA pa3Mep N-ii NEHCHOHHON BBINJIATHI
(n=1,...,12) 6yzer paBen 5000 - 1,012", a 1poU3BOAUTHCS ITA BbILIATA
Oyger B MomeHT 6 + n (Mbl IPHHUMAEM MOMEHT 3aKJIHOYEHHsl JOrOBOpa
B Ka4eCTBe HAYAJIBbHOIO, 4 OUH I'0J] B KadecTBe euHuLpbl BpemeHu ). CoBpe-
MEHHasl CTOUMOCTDb 3TOH cepuu U3 12 nmiiaTexkeit paBHa

12 12 "
B ' n —6—n _ 5000 1,012y _
a= Z 5000 - 1,012™ - (1,063) = 1,063 Z (1,063> -

n=1 n=1

5000 (1,012/1,063) — (1,012/1,063)"*

1,063 1-1,012/1,063 30648

Bagada 1.13 ([5]). Heroser noayaem eincemecauno Nencuo 8eAuUYU-
ot 1000 pyb, Komopas 6vNAGYUBAETNCA NEPBO20 YUCAA KANHCA020 MECAUQ
do 31 man 2006 200a. [locae noayvwenus ouepednot nencuy 1 cenmasabps
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2004 200a amom wer08er NONCEAGA NOAYHAND NEHCUIO 068G PA3G 8 MECSY
(1 u 15 wucaa). Onpedeaume seavnuny X omot nenwcuu, ecau 00TodHOCNL
cpedeme, eaooicennwr 6 gond, pasna i = 12% 6 200.

Pemienue

Byaem cuntarh AJsi ynpouleHust pac4eToB (3To oObluHasi NPAKTHKA),
9TO BCE MECSIIBI MMEIOT OfIHY JyiuHy, pashyio 1/12 roga.

Pacuernl yno6uee scero Becru, Buibupast Mecsi 1 1/2 Mecsina B kauecrse
HOBBIX eIMHUL Bpemenn. Jlyist 9T0ro BBejieM B paccmoTpenue 3 dheKTHBHbBIE
MPONEHTHIE CTABKH [IJs OHOTO Mecsia 1 1/2 Mecsina; OHM paBHBI COOTBET-
CTBEHHO

(12) (1+z)1/12 1, (24) (1—1—1)1/24
CootsercrByonue K03(dUuIHeHTh JUCKOHTHPOBAHUS €CTh
o8 = 1 4i0P)=1 = (1 44)7112) oY = (143D = (144)7 12,

ITocne nosyuenus nencun 1 centsiopsi 2004 108 OCTANOCH BBINJIATHTD €I1[€
20 exxemecsiunbix neHcuii. [IpuBegennas nentocTs Ha 1 cenTsadbps 2004 roxa,
3TOU PEHTHBI €CTh

1 (U£12))2 B S 4d)” 20/12
&12) 1000 (1+4)1/12 -1

1000a%|@ 12y = 1000
IMosmymecsiunbIx meHcuit 3a nepuoj AefCTBUST AOTOBOPA HYXKHO Oyjer
BoimtaTuThb 41. Ilockosnbky npomerxyTok Bpemenu ot 1 centabpst 2004 roga
10 nepBoii Takoil nexcun 15 centsabps 2004 roga pasen 1/2 mecsia, npuse-
JleHHAsl IeHHOCTh Ha 1 ceHTsIOpst 9TOH HOBON PEHTHI €CTH
Xl_( (24)) 1 B 1—(1+i)_41/24

Xa41|@ (29 = reny = 1+4)72 1

HOSTOMy AJ1d BEJIMYUHDI X HOBOIl IEHCUU MbI UMEEM YpaBHEHUE!:

1—(1+ i)_41/24 —(1414)” 20/12
X (1_1_7:)1/2471 1000 ( + )1/1271 ’
OTKYyZa
X = 487 py6. 77 kom.

3anaua 1.14 ([13]). 1 ansapa 1985 200a [otcum navaa xKonumes denvay
na cmapocms u enec $ 200 6 nencuonnwiti hord. B nocaedyrowem on 6rnocua
MAKYI0 JHCE CYMMY 6 HaHaAe KaHc0020 mecaua. B konue nosabpsa 1989 zo00a
Locum nomepsaa pabomy u nepecman 6Hocums deHveu 6 gond. B rwonue
1990 200a on Hawen pabomy u ¢ 1 ansaps 1991 onams Havas 6HOCUMD 1O
$ 200 esrcemecaumo.

Dond pasMeuLaem NEHCUOHHBIE PEIEPEBE U 0DECTIEYUBLEM YHACTIHUKGM
dponda unsecmuyuormn doxod 6 pasmepe i1 = 6% 2000wz, HavucAze-
MULL HO UL NEHCUOHHBIE CHEMA EHCEMECAUHO.

Kaxyro cymmy naxonua Jocum x xonuy 1999 200a?
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Pemenne
IMpumem oanH MecsI B KaueCTBe eAuHUILI BpeMenn, a $ 200 — B kauecTBe
€JIMHUIIbI U3MEPEHUS JEHEXKHBIX CyMM. Db EKTUBHA TPOIEHTHAS CTABKA

34 9TOT €AUHUYHBIHA TIPOMEXKYTOK paBHA 1, = T 0,06 = 0,005.

ITencuonnbie B3HOCHI ¢ 1 sinBapst 1985 roaa mo 1 Hostbpst 1989 roga
(BKJIIOUMTEJIBHO) MOYKHO PACCMATPUBATH KAK MOCTOSTHHYIO PEHTY; oiee
yncsio myiarexkeii pasuo . = 59. CTOMMOCTb 9TOH Cepum MJaTexeil B MOMEHT
nocaenaero muarexa (1 Hosbpa 1989 roga) ectn

sgop= (1+ )" +(1+4.)" +. ..+ (1+i)+1=

N
A+i)7 -1 68.42789.

frng i
Ot 1 moabpa 1989 roma mo 31 aexabpa 1999 roma mpoiizer 122 mecana
u nodtomy K KoHiy 1999 rona sta cymma BeIpacTeT 10

sgar (1+ i.)1%% ~ 125,7455688.

Iencuonnsie B3Hock! ¢ 1 stuapst 1991 ropa no 1 nexadpst 1999 roaa (Bxaro-
YHTENBHO) MOXKHO PACCMATPHBATh KAK MOCTOSTHHYIO PEHTY; 00Inee Imucio
naarexeil pagao n = 108. CroumocTs 3TOH cepuu mjuarexeii B MOMEHT
nocaenaero muatexa (1 mexabps 1999 roga) ects

st = (1+ )"+ (1+0) 0+ .+ (1+i) +1=

. 108 _
= UHi) T -1 19 7399,

T4

Ot 1 gexabpsa 1999 roma mo 31 nmekabpa 1999 roga mpoitger 1 mecsn,
u nodtomy K kKoHiy 1999 rona sta cymma BeipacTeT 10

5708] ° (14 44) =~ 143,453599.

[TosTomy neHcuonHble HaKOILIEHWs] K KOHUY 1999 roma 6yayr paBHbI
269,1991681 (ycioBHBIX €JJMHULL), MM, B aBCOMIOTHBIX i pax, IPUMEPHO
$53839,83.

Bapaua 1.15 ([5]). Ywacmnuk nencuonnozo gornda pas 6 ksapman na npo-
mascenuu 5 aem arocum 8 pono 63HOC, PASMED KOTROPO20 YEEAUNUBALTNCSA
na 500 pybaeti xaorcduidi keapman. Ilepsonavansrud esrnoc pasern 1000 pyb.
Hepea 5 aem nocae saxatouenus 0ozoeopa (m. e. cnycma 3 mecaua nocae
NOCACOHER0 G3HOCA) ITNOT “EAOBEK NOAYHALT Pa3 8 200 HA NPOMANCEHUL
5 nem nocmoAHHYIO NeHCUIO.

Onpedeaume eeaununy 2moti NeHCuu, ecau 2000841 JOTOOHOCTD
cpedcme, eaoscennnix 6 gond, pasna 10%.
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Pernenne

[Tockoabky & ger = 20 KBapTaJOB, NPUHUMAas OJJHH KBAPTAJ B KAYECTBe
€IMHUI1Ibl BDEMEHH, & MOMEHT 3aKJII0UEHHUs] JOroBOpa — B Ka4eCTBe HAYaJIb-
HOTO MOMEHTA, MBI IIOJIYYUM CJAEAYIOIYI0 hOPMYJTY /IS BEJIMYUHBI B3HOCA
B MOMeHT ty = k :

¢k = 1000 + 500k, k=0,1,...,19.

HaxkomyieHusi K MOMEHTY TI€PBOI NEHCHU MBI MOXKEM BBIPA3UTD CJIEIYHO-
muM 0bpasom:

. 2
A:500-§@|+500-(1§)m:500-'s'm+500-82°'d7:

B 1y . 10000 _ 1\ (14:)* =1 10000
— 500 (1+d*) Sy — g = 500 (1+d*) ) .

3nxech i, U d, — 3¢dbdeKTHBHAA KBAPTAJbHAs NPOLEHTHAs CTABKa U 3ddek-
THBHAsI KBAPTAJbHAs y4eTHas CTABKA COOTBETCTBEHHO:

he=iW/4=1+)V -1~ 2,4%,
de=d®/4=1-(1-d)"* =~ 2,3546%.

IHockoabky
(1+d.)% —1=(1+4)° —1=61,051%,

MBI 6€3 TpyJa MOJLyduM, 9TO
A =~ 138 800 py6.

Tereps MBI MOXKEM OLIEHHTH BeJIMYHHY X DETYJIAAPHON €XKerogHoi neH-
cuu. Ee npuBesieHHad 1IEHHOCTH HAa HAYaJI0 MEHCHOHHOTO NMEPHOJa PABHA
X - ag = X (1 +a1|) = X -4,1699.

ITosto
oMy X ~ 33300 py6.

Sagaua 1.16 ([24]). Joaz nozawaeemcs na npomsscenuy namu aem
evicemMecaAIHbLMY TLaamedicamu. IIpouenmmuas cmaexa das cdeaxu pasna 9 %
20008bLT, HOMUCAAEMBLT excemecaywno. Ilepsas ewnaama mpoussodumcs
YEPE3 MECAY, TIOCAE LOAYHEHUSA ccydvt u pasna 1000. Kaowcdas nocaedyrowasn
sonaama na 2 % menvuie npedvdyuiet.

Haiidume pasmep nesvnaaguernozo dorza nocae mozo, xak cleaana 40-a
BHINAATNG.

Peurenne
[Ipumem oauH Mecsil B Ka4eCTBE €JUHUIILI BpeMeHH U HaifigeM addek-
(12)

THBHYIO TIPOIIEHTHYIO CTABKY 4, ~ JJf 3TOTO NMEepHOJa, COOTBETCTBYIOLTY 0
HOMHUHAJIBLHOMN TpoueHTHO# craske 312 = 9 %:

12 11_2i(12) =0,75% = 0,0075.
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XoTs B HallleM CJlydae CyMMa 3aliMa HEM3BEeCTHA, PA3MEPh M0CJIE10BATE b
HbBIX BBIIJIAT MEHAITCA B COOTBETCTBUU C NIPOCTHIM 3aKOHOM U MOT'yT 6I)ITI)
JIETKO OTipejiesienbl. Bennauna n-# BLIJIATHL, Py, AaeTca $hopMyaoii:
pn = 1000- (1 —0,02)""', n=1,...,60.
[TosTomy Bymem HaXOAUTH UCKOMBIE DaJiaHC 40V TTEPCIEKTHBHBIM METOIOM.
st aToro npumem MmoMeHT 40 B KaueCTBE HAYAJIBLHOIO, TAK YTO JIJISA OTLJIATHI
J0JIra Hy>KHO cieqiath 20 BbIJIAT pa3MepoM
1000 - (0,98)*°, 1000 - (0,98)*, ..., 1000 - (0,98)%°
B MOMECHTbI
1,2,...,20
COOTBETCTBECHHO. HpI/IBe;[eHHaH CTOUMOCTB 3TOIr0 JCHCAKHOI'O IIOTOKa B MO-
menT 0 (1. €. cpasy mociie 40-ro miarexa 1o 3aiiMy ) paBHa
20
sV =Y 1000 (0,98)*17(1,0075) ™ =
n=1
(0,98)"°(1,0075) " — (0,98)%%(1,0075) 2"
1— 0,98/1,0075

= 1000 =~ 6889,11.

Bapnaua 1.17 ([22]). 1 aneaps 2002 2. weaosex 6 eospacme 40 aem
sarMouaem do2060p cmparosanus scusky Ha 10 aem. Cmpazosas cymma
pasna 100000, a nepuod svinaamu, npemuti ozpanusen 5 2odamu. Hzsecmno,
Ymo

1) CMParocot 603MEULEHUE BBNAAGHYUBAEMCA 6 MOMEHITL CMEDMMU,

2) npemus 6 pasmepe 4000 nagmumesa 6 nauaae 2000 Ha NPOMANCEHUL
5 aem;

3) i = 0,05.

Hodcwumaitime seausuny Nomeps KOMNOGHUY NO IMOMY J02080DY, NPU-
BEOEHHYIO K MOMEHNY €20 3AKAIONEHUS, eCAU 3ACTNPALOBAHHVIT YMUDAETT
30 wionsa 2004 a.

Pemenne
Onucannasi B 3ajja4e CUTyallUsl CXeMATHIECKU n300parkena Ha puc. 1.7.

100000
4000 4000 4000
0 9002 1 2003 2 2004 3 Bpems
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ITockoabky ocrarounoe Bpems »ku3uu T4y TOYHO U3BECTHO:
T40 = 2757

B PACCMATPUBAEMON CHUTYaIMH MOJHOCTHIO OTCYTCTBYET (PAKTOP CIIy4daiiHO-
CTH.

Mpb1 TouHO 3HAEeM 00s3aTe/NbCTBA KOMIAHUM; OHU 3aKJIOYAIOTCS B BbI-
miare 100000 B moment Typ = 2,5 (MOMEHT mOANMCAHMS AOrOBOPA MPH-
HMMAETCsl B KA4eCTBe HAadaJbHOro). IIpuBeieHHasi CTOMMOCTh 9THX 00s13a-
TEJLCTB PaBHA

100000 - (1,05)"%° ~ 88 517.

Mbl Takyke TOYHO 3HAEM, YTO CTPAXOBATENb BBIJIATHI 3 MPEMUH
(o 4000 kaxpasn): 1 sausaps 2002 1., 1 seBapst 2003 r. u 1 saBaps 2004 r.
IIpuBegenHas CTOMMOCTD TOrO TEHEKHOTO TIOTOKA PABHA,

4000 - (1 +1,057" +1,0572) ~ 11 438.

[TosToMy TOTEpH KOMIIAHWHU, TIPUBEJEHHbIE HA MOMEHT 3aKJII0YEHHUsl JIOT0-
BOpA, COCTABRAAIOT cymmy 77 079.

Bamaua 1.18 ([17]). 1 aueaps 1996 2. uneecmop eénocum 6 Pond cymmy
1000. 1 sneaps 1998 2. on exaadweaem ewe 1000. Ipouenmnas cmaexa,
8 coomeemcmeuy ¢ kKomopot Pond esnce200H0 YBEAUHUBIEM 6KAAD, MEHI-
emcs om 2oda k& 200y u pasha sdpexmuenot 2000601 npoueHmMHol caske,
coomeememeyrouet cmaske pocrna BBII 3a nocaednuti xeapman npedvidy-
wezo 200a.

Tabauya 1.1 codeporcum dannve o pocme BBII (6 ycaoshune edurnuyar).
Yepes wemumipe 200a, 1 sneaps 2000 2., uneecmop noayuaem 6ce HAKOTAEH-
nwie cpedemea.

Tabauya 1.1
200 3-1 xeapman | 4-ii xeapman
1995 800,0 808,0
1996 850,0 858,5
1997 900,0 918,0
1998 930,0 948,6

Hatidume enympennionn cmaeky dorodnHocmu amoz20 npoexma.

Perrenne

AddexTuBHas xeapmasvbHaa IpoueHTHas craska pocra BBII 3a mo-
caeumii kpaptaa 1995, 1996, 1997, 1998 roxa pasna 1%, 1%, 2% u 2%
cooTBercTBenHo. [loaromy boma Haumcisier mepsbie apa roga (1,014 —
— 1) = 4,06 % rogoseix, a nocieanue asa roga — (1,024 — 1) ~ 8,24%.



30 Ta. 1. Octiosvr punancosotl mamemamuru

K 1 saBapst 2000 r. cpeacTBa HHBECTOPA BBIPACTYT 70
(1000 - (1,014)% + 1000) - (1,02)? ~ 2440,40.
Yucrbiil 1eHeKHbIH TOTOK, OTTHCHIBAION[HN 3TOT TTPOEKT, €CTh:
t1 =0, ta=1, t3=2, t1=3, t5=4,
c1 = —1000, c2 =0, c3=-1000, c4=0, c5=2440,40.

[TosTomy ypaBHeHUEe IEHHOCTH
Sen(t+i) =0
k

BBITVISIZIUT CJIETYIONINM 06pa3oM:
—1000 — 1000 - (1 + )2 4 2440,40 - (1 +4)~* = 0.

D10 ypaBHEHHE JIErKO PelIaeTcs ¢ NOMOLIBIO HOBOM HeussecTHOl = = (1 +
+ i)_2: OHO WMEET JIBa AeHCTBUTEILHBIX KOPHSA

i1 = 0,067822, iy~ —2,067822.

WNurepecyromuii Hac KOpeHb JOJXKeH ObITh GosiblIe, YeM —1, TaK 9TO BHY-
TPEHHSAs1 CTABKA JOXOAHOCTH paBHa NpubausuTenasHo 6,7822 %.

YucseHHo penruTh ypaBHEHHE IEHHOCTH OYeHb YI0HHO € MOMOIILIO
nporpammbl Microsoft Excel. Jlas 3Toro orkpoem HoBbi#i (baiis nporpaMmmbl
Microsoft Excel u Buecem B siueitku Al, Bl, C1, D1, El1 nosiBubieiics
TabJIU1Bl 3HAYEHHUS C1, Ca, C3, C4, C5 COOTBETCTBEHHO; B siueiiky F1 BBemem
dbopmyny =IRR(A1:El). [IporpaMMa aBTOMaTHIECKH IIOACUHTAET KOPEHb
COOTBETCTBYIOLIETO yPABHEHHs1 IEHHOCTH (OH paBeH i1 ~ 6,7822 %) u BHe-
cer ero B siueitky 1.



I'maBsa 2

XAPAKTEPUCTUKN
ITPOAOJIZKUTEJIbHOCTU 2KN3HN

1. Bpems >xku3HHN KaK ciiydaiiHas BeJIMIWHA

HeonpeenennocTs MOMEHTA CMEPTH SIBJISIETCS OCHOBHBIM (DaKTOPOM
PUCKa IIpH CTpPaxoBaHHWH KU3HU. [losTOMYy CcO3maHHe ajleKBATHOH TeopHH
[IJ1sl CTPAXOBAHUsl >KU3HHU JTOJPKHO HAYHHATBCS C Pa3paboOTKH CHCTEMBI 110-
HATUH U ONpeiesieHns] BEIHYKH, [I03BOISIIOIINX BHICKA3BIBATH OO'bEKTHBHBIE
CYXK/IEHUS O TIPOAOJIXKUTENBHOCTH KU3HU. (JCHOBHBIM SIBJISIETCS CJIEYIO-
MU BBIBO/I.

OTHOCUTENBHO MOMEHTA CMEPTH OT/EJNBHOIO YEJIOBEKA HEJIb3s CKA3aTh
HU4ero onpeaenenHoro. OQHAKO €Cau Mbl UMeeM Jes10 ¢ bonbiioit ogHOpo-
HOP TIpynnoi Jiofedl U He HHTepecyemcss Cyabboil OTAeNbHBIX JIOJel HU3
9TOH rpynibl, TO Mbl HAXOJMUMCs B paMKaX T€OPHH BePOsITHOCTEH KaK HayKH
0 MACCOBBIX CIyYaHHBIX SBJICHUAX, 000X CBOACTBOM YCTOHYNBOCTH
qacTor. COOTBETCTBEHHO, Mbl MOJHCEM 2080PUMNDG O NPOJOAHCUMEADHOCTIU
AHCUSHU KaK 0 caywalinol seauvune T

DYHRYUA 8BIHCUBAHUA

B Teopun BeposiTHOCTEH ONMMCHIBAIOT CTOXACTHYECKYIO MPUPOAY K060
ciyvaitnoit Bennunnbl T dyukuueil pacnpeaesnenust F(z), koropas onpe-
AeJaAeTCA KaK BepOATHOCTh TOT'O, YTO (LHy‘{&ﬁH&H BEJIMYHHA T MEHbUIE, YEM

o
e F(z)=P(T < z).

B akTyapHOl MaTemaTHKe IIPMHATO paboTaTh He ¢ (pyHKIHEH pacupeme-
JIeHUsI, & C JIONONHUTeNbHON dynKiueit pacnpegenenus F(z) =1 — F(z).
[IpumennTenbHO K MPOAOIKNTENBHOCTH >km3Hn 1 — F'(2) — 91O BeposT-
HOCTbH TOT'0, YTO YeJ0oBeK JIOXKMBET /0 Bo3pacTta T JjieT. OyHKius

s(z)=1- F(z)
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HasbIBaeTcs Pynryuel sworcusanus (survival function):
s(z) =P(T = z).

QyHKUKS BbDKWUBaHUS 0OJaJaeT CIEAYIOIINMH  XaPaKTEPUCTHICCKHUMHA
CBOMCTBAMH:

1. s(z) yowiBaer (mpu z > 0);

b

S

0)=1

w

(
s(+o0) = 05
(

4. s(z) HenpepbIBHA.

B rabannax npoo/KATEIbHOCTH KU3HU OOBIYHO CUUTAIOT, YTO CyIe-
CTBYeT HEKOTOpBIH npedeavnwiti sospacm (limiting age) w (kak mpasuio,
w = 100-120 net) n coorsercrBenno s(z) = 0 mpu = > w. Ilpu onmca-
HUHM CMEPTHOCTH AHAJUTHYECKUMU 3aKOHAMU OOBIUHO CUMTAIOT, YTO BPEMSs
JKU3HM HEOTPAHUYEHHO, OJHAKO MOADUPAIOT BUJ M NMAPAMETDHI 3aKOHOB
TakK, 9TOObl BEPOATHOCTDH YKM3HU CBBINIE HEKOTOPOTO BO3pacTa Obuia Obi
npeHedpexxuMo Maja.

OyHKUUST BHI)KUBAHUSI MMEET MPOCTON CTATHCTUYECKUH cMbici. [omy-
CTHM, 9TO MbI HabJII0/1a€M 33, Ipynnoil u3 [g HOBOPOXKIEHHBIX (KaK MPAaBHJIO,
lo = 100000) u moxkem bukcUpoBaTh MOMEHTHI UX cMepTd. O6o3HAUKM
IHCITO MKMBBIX TIPEACTABATENEH 3TOM rpynmel B Bo3pacte = wepes L(z).
Torpa:

l, =EL(z) = lgs(x).

Cumson E 371ech 1 HIDKE HCTTONB3YETCs [1J1s1 0003HAUEHHST MATEMATHYECKOTO
oxuganus. Utak, GyHKuusi BBDKUBaHUs $() paBHA CPeJHEl o1 J0XKUB-
UX 710 BO3PACTa & U3 HEKOTOPO# (hMKCHPOBAHHOM TPYMIbl HOBOPOXK/IEH-
HBIX.

B akryapHoit maremaTuke 4yacTo paboTaroT He ¢ QYHKUHEH BBDKH-
BaHust (), a ¢ TONBKO YTO BBEJEHHON BeawuwHOW [, (3admkcuporas
HaYaJbHBIA pasMmep rpymist o).

Kpusas cmepmeti

B Teopuu BeposTHOCTEH MPUHATO OMUCHIBATH CTOXACTHYECKYIO MPUPO-
[y HETIPEPBIBHBIX CIyYalHBIX BEJHYHH ILIOTHOCTHIO f(T), KOTOpas MO-
XKer ObITh ompeje/ieHa KakK MPOU3BOAHAs OT (DYHKUUH PACIDEIESICHHS.
B akTyapHuoii maremaTnke rpaduK NJI0THOCTH POAOKATENTHEHOCTH KU3HU
flz) = —s'(x) (unum, 9yTo mpakTUUECKH OJHO U TO ke, rpaduk QyHKUUU
lo f (z)) naswiBaroT xpusoti cmepmet (the curve of deaths). Bemuuna lg f ()
UMeeT MPOCTOM cCTaTHCTHYECKHIT cMbIc. PaccMoTpuM cpepHee 4ncsio npej-
CTABUTEJIEH UCXOAHON TPYNIbL B [g HOBOPOXK/IEHHBIX, YMEPILIMX B BO3PACTE
x niet; 91a BesqmunHa obo3navaercs d,, v pasHa l, — [, 1. Torna d, = I f(z).
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8

(DyHKI_H/IH BbI?>KHBaHU A S( ) MOXKET ObITH BOCCTAHOBJICHA 110 IIOTHOCTH:

fu) du = s(z),

8 e—9

TaK 4YTO KpUuBad CMepTeﬁ MO>KET ObITH UCIIOJH30BAHA B KAYECTBE HepBH‘{HOﬁ
XapaKTCPUCTUKHU NMPOAOI>KHUTCIBHOCTHU >KHU3HU.

Hrmencusnocms emepmmuocmu
Beanunna f(z)

HA3BIBAETCSL UHMEHCUGHOCTNBI cmepmmocmu (the force of mortality). Tas
YEJIOBEKA, JOXKHUBIIETO [10 I JIET DU MAJIbIX ¢ BEJIUYNHA [t T TPUBJINIKEHHO
BBIPAXKAET BEPOATHOCTH CMEPTH B MHTEpBaJe (&, T + t).

IMockonbky dbyHKIHUsT BBKMBAaHWS §(Z) MOXKET GBITH BOCCTAHOBJIEHA TIO

HHTECHCUBHOCTH CMCPTHOCTH:
T

s(2) =expd ~ | mudu,

0
HHTCHCUBHOCTb CMEPTHOCTH MOXKET ObITH HCIIOJB30BAHA B KAYECTBE nep-

BUYHOM XaPAaKTCPUCTUKHU TIPOAOI>KUTCJIBHOCTHU >KU3HU.

Maxpozapaxmepucmury npodoasrcumesbHOCTNY HCUSHY

C npakTU4ecKOo#d TOYKM 3PEHUS BAXKHBI CJAEAYIONINE MAKPOXAPAKTEPH-
CTUKHA CMEPTHOCTH:

1) cpesHee Bpems »Kn3HH
eo=ET = J zf(z)dz = J s(z) dex,
0 0

2) AUCIEPCUST BPEMEHH >KHU3HU
VarT = ET? — (ET)?,

rae

ET? = J 22 f(z)de =2 J zs(z) de,
0 0

3) meguana spemenu »xu3Hu (0), KOTOpas ONPEAEISETCS KAK KOPEHb
yPaBHEHHUS

s(m) =0,5.

Meanana BpeMeHH »KU3HA — ITO BO3PACT, 710 KOTOPOT'O JT0XKHUBAET POB-
HO TOJIOBHHA TIPEJICTABUTEJIEH NCXOAHON I'DYIIBI HOBOPOXKJAEHHBIX.

2 'U. ®annn, A.U. Panun
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Anasumuneckue 3axonn CMEPMHOCTIU

s ynpoinenus pacueros, TEOPETHUECKOTO AHAJIM3A U T. JI. €CTECTBEHHO
MOonbITaTHCHA OMUCATH MOJYYaCMbIC IMIIMPDUYECKUM IMYyTEM AAHHBIC O (byHK—
LUWUW BBI2KHUBAHWUA HWUJA UHTEHCUBHOCTHU CMEPTHOCTU C ITOMOUBK) NMPOCTBIX
aHAJUTHYECKUX (HOPMY.I.

[Ipocreiimiee npubamxkenne 6bu10 BBemeHo B 1729 r me Myaepom
(de Moivre), KOTODBII NIPEJJIOAKHI CUATATH, YTO BPEMST >KH3HH DABHOMEDPHO
pacnpejeneno Ha uHrepsade (0, w), rie w — npejeibHb Bo3pact. B mo-
aeqan ge Myaspanpu 0 < z < w

fl@)= 1w, F(a)=zafw, s(@)=1-a/w, p=1/(w-a).

Cpasaenue rpadukos 3Tux GpyHKUuil ¢ peainbHbiMu rpadukamMu pyHk-
umn BeoKMBaHuA $(x), dbyHkumm cmepreil f(z), MHTEHCHBHOCTH CMEPTHO-
CTH [i, TIOKA3BIBAET, YTO 3aKOH Je MyaBpa sIBJIsIETCSI HE OYEHb XOPOUIMM
npubamkennem. Hanpumep, nepsast hopmysia 03Ha4aeT, YTO KPUBAsI CMEp-
reii f () SABAsIETCST TOPU3OHTAIBLHON JMHHEH, B TO BPEMST KaK IMIIMPDHYECKUE
JaHHbIE YKa3bIBAIOT Ha MUK B paiioHe 80 net.

B Mopenn, koropyio npepioxxui B 1825 . l'omnepry (Gompertz), nnren-
CUBHOCTh CMEPTHOCTH [, TPUOIMKAETCH NOKa3aTe/bHOU (hyHKumel Bujga
Be®® rne a > 0u B > 0 — nekoropsie napamerpbl. COOTBETCTBYOIIAA
byHkums BeDkuBaHnA $(T) nMeeT BT

s(z) = exp[—B(e®® —1)/a],

a Kpuasi cMepreii f(z) = Bexplax — B(e®*® —1)/a].

Mboiikxam (Makeham) B 1860 r. 06061ma IpeAbIAYILYI0 MOJEIb, IPH-
6/IM3KMB UHTEHCUBHOCTh CMEPTHOCTH [, (yHkumei Buga A + Be®®. Ilo-
CTOAHHOE dJiaracemMoe A II03BOJIdET yLIeCTb pPUCKHU a4 KU3HU, CBA3aHHBIC
€ HECUACTHBIMY CITY 9asMH (KOTOPBIE MAJIO 3aBUCAT OT BO3PACTA), B TO BPEMSsI
kKak ujeHn Be®? y4yuTbiBaeT BAHMSIHME BO3pacTa Ha CMEpPTHOCTH. B 3Toi
MOJIeNTH

s(z) = exp[—Az — B(e™ —1)/a],
f(z) = [A+ Be®*®|exp[—Az — B(e®® — 1)/a].

Bropoii 3akon M»aiikxama, BBesentbiit B 1889 romy, mpubamnkaer WHTEH-
CHBHOCTBb CMEPTHOCTH [, dyHkuueil Buga A+ Hz + Be™®. B aroii Mmogemnn

s(z) = exp[-Az — Hz®/2— B (e®® — 1) /a] ,
f(z) =[A+ Hz + Be®"|exp [-Az — Ha?/2 — B (e — 1) /a] .

Beiibyasn (Weibull) B 1939 rogy npemioxkunia npubjmkarb HHTEHCHB-
HOCTB CMEDPTHOCTH [, OOjiee IPOCTOH creneHHoit dyHkuueit puga kx™.
B sToii Mmogenn

s(2) = exp(—ka™ /(n+1)),  f(2) = ka" exp(—ka" 1/ (n + 1)).
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2. OcraTouHoe BpeMAd 2KU3HHA

CTanOBaH KOMITIaHUs UMeeT [J1ej10 ¢ KOHKPETHBIMHA JIIOAbMU, JOXKHB-
HIMMH [0 OmpejeneHHoro Bo3pacta. Crarucruyeckue cBOMCTBA BpeMeHH
2KH3HH TAKHX JIIOJEH CYIIECTBEHHO OTIMYAKTCS OT CBOWCTB BPEMEHH >KU3HU
HOBOpOXK/JEHHBIX. Kcin uesioBek B BO3pacTe & j1eT 06paTHIICS B CTPAXOBYHO
KOMNAHHIO (B aKTyapHOH MaTeMaTHKE TAKOro 4ejoBeka oboszHaqawr (z)),
TO 3aBEIOMO MU3BECTHO, YTO OH JJOXKHUJI JI0 T JIET, H MOITOMY BCE CJIyUYaHHBIE
CO6I)ITI/IH, CBA3AHHBIC C 3TUM YEJIOBEKOM, JOJXXKHBI DACCMaATPUBATLCA MNMPHU
yciouu, uro T > .

/lnst yenoBeKka B BO3pacTe & JieT OObIYHO PACCMATPUBAIOT HE MPOI0JIXKU-
TeAbHOCTDL YKu3uu T, a ocraToynoe Bpems »ku3uu T, = T — x. Pacnpege-
JIeHHE CiIy4aiiHOH BeJMYUHbl T — 9TO yCJIOBHOE PACIPE/IEIEHHE BEJUYHHBI
T — z npu ycyosuu, 4ro T > z:

Ple<T<az+1)

F,($)=P(T, <t)=P(T —z <t|T >z)=

P(T > z)
_ F(z +1t)— F(z) _ s(z) — s(z+1t) _ e —laye
1— F(z) s(z) l,

CooteercrBytomas (GyHKImsa BboKUBaHHS S, (1) = 1 — F,(t) maercs dop-
MYJIOH:
s(z+1)
Spll) = —-+=
l( ) S(ZL‘) 3
TAK YTO TWIOTHOCTH f (1) cayuaiinoit Bemwumabl T, MOXKeT OBITH MOACHATA-
Ha o (opmye:

fz(t):f(fi;(i)), 0<1t < oo

NHTeHCUBHOCTH CMEPTHOCTH, CBSI3aHHAs ¢ BeauduHoi T, ecThb

fo(8) _ fle+t)/s(z) _ flz+t) _
Fa(t)  sl@+i)/s(@)  s(et+t) et

Ba(t) =

ITO COOTHOLIEHHE O3HAYAET, YTO MHTEHCUBHOCTH CMEPTHOCTH CIyCTs Bpe-
Msl { 17151 YeJioBeKa, KOTOPOMY ceifuac & JieT, paBHa WHTEHCHUBHOCTH CMepPT-
HOCTH B Bo3pacTe & + t AJis1 HOBOPOXKAEHHOTO. VIHBIMHU CIOBaMH, HHTEHCUB-
HOCTb CMEPTHOCTH B JAHHOM BO3pacTe & + t He 3aBUCHUT OT YK€ ITPOXKHUTBIX
JeT.

OcHo6HbIE GEAUMUNDL, CEAZAHHDIE C OCTNATOYHBLM 6PEMEHEM HCUSHLU

Bepositrocts P(T, < t) (T. . BEPOATHOCTL CMEPTH Y€JIOBEKA BO3PACTA
x Jer B TedeHue Gumkalmmx f JieT) B aKTyapHO#l Hayke 060o3HauYaercs
CHUMBOJIOM ¢q,,. U3 npusegennbix Boiwe dhopmya qist F(t) cieayer, 4yro

s(x) —s(z+1t)  lo—leys
qw = = .
s(z) ls

2%
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Jononawurensuas Bepoarnocts P(T, > t) (T.e. BeposTHOCTH TOrO, UTO
4eJIOBEK B BO3PACTE T JIET MMPOXKUBET e1Ile TI0 MeHbIIeH Mepe .HeT) B aKTy-
apHoOil Hayke 0HO3HAYaETCS CUMBOJIOM Py

+ Ly

Cayuait t = 1 urpaer ocobyw NPaKTHUECKYH) DOJb W BCTPEYAETCHA
nanbosiee yacto. st Hero mpuHATO OMYCKATH MEPEIHUI HWHIEKC y mepe-
MEHHBIX (5 W ¢Dg. TakuM 00pa3oM, CHMBOJ (, 0DO3HAYAET BEPOATHOCTH
TOrO, YTO YEJIOBEK B BO3PACTE & JIET YMPET B TedeHHe OJmKaliiero roja,
a CUMBOJI P, 0003HAYAET BEPOSITHOCTh TOTO, YTO YE€JIOBEK B BO3PACTE I JIET
MPOXKKBET ellle M0 MeHbIIei Mepe o/uH roj. U3 npuBeeHHbIX BbIIIe 00UHX
dbopmy1 Mbl UMeeM:

go = P(T, < 1) = *@ —sz+1) szP(Tz>1):%.

C noMoIIp0 BEPOSTHOCTEH P, MOXKHO NMOACYATATL U Dojee obiue BeposiT-
HOCTH ¢Pg:

tPz = PzPz+1: - Pz+t—1-

Paccmorpum Teneps Hosee obiee cobbITHE, 3AKIIOYAIOIIEECS B TOM, YTO
YEeJIOBEK BO3PACTa & NPOXKHUBET €lle ¢ JIeT, HO YMPET HA NPOTSKEHHH U
NOCJIEIY IOIHX JIET.

B repmuuax ocraToyHoro BpemeHH xKu3HH T 9TO CcODBITHE MOXKHO
BBIPA3UTh JBOWHBIM HepaBeHcTBOM: t < T, < t + u. Ero BeposTHOCTH
0003HAYACTCH [y G

s(z+t)—s(z+t+ u)
s(z) '

t|UQz = P(t < Tz <t +u) = t+uqe — tdz =

Cayuait u = 1 npeacTaBisieT 0coObIH HHTEPEC 15T TPUJIOXKEHUH K CTPa-
XOBAaHHUIO >KU3HU. Kak 0OBIYHO, COOTBETCTBYIOIUI HHJEKC MPHHSTO OMyC-
KaTh. UTax, ;|q; — 3TO BEPOATHOCTH TOTO, YTO YEJIOBEK B BO3PACTE T JIET
MPOXKUBET ellle t JIET, HO YMPET Ha NMPOTSRKEeHHH cieayomero roga. [Ipuse-
JleHHBbIE BbIIIIe 0011e HOPMYJIIBI JIAT0T:

e = s(z+1) ;(.;(;E+t+1)'
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Manpomapanmepucmunu ocmamovyro20 8peMEeHU HCUSHU
Cpe/:LHee 3HAQYCHUEe OCTAaTOYHOTO BPEMEHHU >KU3HHU YECJIOBEKa B BO3pacCTe

o
x nert, ET,, obo3HavyaeTcst €, U HA3BIBAECTCST Noamotll osicudaemoti npodon-
orcumenvrocmuvio oicusnu (the complete-expectation-of-life):

o _ 1
e,=ET, = J P(T, >t)dt = @) J s(u) du.
0 T

Hnst Broporo momenTa T, BepHa aHaJIOTHYHAs (DOPMYJIa:

E(T,)" = Jts(m + 1) dt.
0

CpejiHee 0CTATOYHOE BPEMs YKU3HU MOXKHO BBIDA3UTh U 4Yepe3 Jpyrue
XapPaKTEPUCTUKU BpemeHn >ku3Hu. C 3Tol 1eJIbio paccMoTpum rpyniy us [y
HOBOPOXKJEHHBIX W 0003HAYHM Y€Pe3 O, CYMMAPHOE YHCIIO JIET, ITPOXKHATHIX
NIPECTABUTENSIMA 9TOW TpyNIbl B Bo3pacte  u bosee. Takum obpasom,
€CJIM BpeMsi XKM3HH $-10 npeacrapuress rpynnsl, T (), menpure uem z, ero
BKJIaJ B cyMMy o, pasen (. Ecim xe T > g, 1o BKIAA B CyMMY paBeH
TW — .

Torpa R

Eo, =1, €, .

Cpeauee 3nadenue Besuudaabl min(Ty,n), rae n — HEKOTOpas MOJO-
JKHATEJIbHAS KOHCTAHTA, HA3BIBAIOT 4aACMu4Hol cpedneti npodosrcumenbro-

o]
CMYI0 JHCUSHU 1 0B03HAYAIOT €475 M)A Hee BepHa dopmyJia

z+n
o 1

€pim| = ) J s(u) du.

3. OkpyrJyieHHO€e BpeM4 >KU3HU

OBBIYHO JI0AH BEAYT CYET MPOXKUTHIX JIET LEJIbIMU TOJAMH, 8 CTPAXOBbBIE
KOMIAHUU OOBIYHO 3aKJIIYAKT JOTOBOPBI CTPAXOBAHHS »KHU3HK HA 1, 3, 5
¥ T. . [eJIOe YUCHI0 JieT. B ¢BsA3M ¢ 9TUM ecTECTBEHHO PACCMOTPETH HAPSAY
¢ OBBITHOM MPOJOIKATENBHOCTHIO Xu3Hn T, ee neayto acte K, = [T,].
Takum obpasom, eciu, Hanpumep, T, = 18 jer 9 mecanes = 18,75 ner,
o K; = 18 ner. Bennuuna K, HaspiBaeTcs okpyaseHHoli 0cmamouhot
npodoasicumenvroemoio oicusnu  (curtate-future-lifetime). Caenyer nog-
YEPKHYTh, YTO OKPYTJIEHHE MPOU3BOIUTCS He J10 OuinKaiiiero nesioro, a Bee-
rja ¢ HeJOCTATKOM (T. €. 710 GJIH>KAMIIEro 1eJI0r0, MEHBILIErO, YeM [JaHHOE
ApobHoe wmeno). B aToM cMbicnie anrnmiickmii TepmuH curtate («ypesan-
Hasi» ) — TOYHee, 9YeM ITPHHSTHIN HAMH TEPMUH <OKPYTJIEHHAS ».



38 Ta. 2. Xapaxmepucmuru npodoancumesbrocmu HCust

Pacnpe@e/zeﬂue OKPYeAEHHO20 8PEMEHU IHCUZHU

[MockonbKy cny4aiinas BequuuHa K, NPHHAMAET TONBKO HEJbIE 3Ha-
YEHHUsI, €€ CTOXACTHYECKAs TPHPOJA XAPAKTEPU3yeTCs (KAK 9TO TPHHATO
B TEOPHMHN BEPOATHOCTE! ) HE (byHKuHef/i pacrpejieJieHus, a pacipe/eJeHueM,
T. e. Habopom BepositHocTeit P(K, = k), k = 0,1,2,... Tak kak cobeiTne
{K, = k} sxBuBanentHo Tomy, uto {k < T, < k + 1}, BepHbI paBeHCTBA:

P(K,=k)= s(e+k)—s(e+k+1)  loyk —loyerr _ doys
¥ s(z) ls lo

Cpednee oxpyaaennoe 8pems HCUSHU U €20 Jucnepcus

MareMaTuyeckoe OXKUJAHHE CJaydalHOH BeJuuMHbl K, Ha3blBa-
ercss cpeduet, oxpyeaennol npodoasicumenvrocmvio ocusny  (curtate-
expectation-of-life) u obozHauaercs €,:

is z+ k).

k:l

e =EK, =

[logo6HbIM ke 06pasom s Broporo Momenta E( K, )2, koTopbiit Heobxo-
aum s pacdera Var K, Mbl umeeM:

E(K,)? =

) — €.

Bonee unrepecnoii sisnsiercs pekyppentHas hopmysia

z = Pz (1 + ez+1)7

OTKY/1a BBITEKAET cJlejIyIolllee COOTHOIICHHE, CBS3bIBAIOIee CPeIHeE OKPYT-
JICHHOE BPEMS$ KU3HU U BEPOATHOCTH CMEPTH B TeueHue HJrKaiiero roga:

_ 1+€z+1_ez
e = —— .
1+em+1

4. TabauIbl TPOACIXKUTEIBHOCTH YKU3HU

CTaTI/ICTI/I‘{eCKI/Ie JAaHHbIC O TPOAOJI?KUTEJIIBHOCTHA >KU3HU CYMMHUPYIOTCHA
B Tabimnax nponomkurensHoctr xku3u (life tables); mHorna nx HasbBaOT
rabaugamu cmeprHoctH (mortality tables). Ilpocrefimum Bugom Tabiun
ABJIAIOTCH Tabuupl, comeprkaine nH(MOPMALHIO O CTATHCTHUYECKUX CBOM-
CTBaX BPEMEHH >KHU3HH CJIy4YaiiHO BbIODAHHOIO 4eJIOBEKA, OTHOCHTEJILHO
KOTOPOTO U3BECTEH TOJBKO €ro BO3pacT. Takue Tabuibl HA3BIBAIOT 00U UMU
nin ynpowennmmy (aggregate tables). OHu MO3BOASIIOT MOMYUNTE OBILYH0
npubImKeHHyw KapTuay cMmepraoctd. [Ipumepom Takmx tabaui moryT
CIIy>KUTh TOIYJISIHAOHHBIE TAOJHIBI, COAEPXKAIIWE JAHHBIE O CMEPTHOCTH
Hacesenusi. B npunnune juia pemrerust a060il 3a1a41 JOCTATOYHO 3HAHUS
(yHKITUY BBIXKUBAHUS s(;l:)7 OJTHAKO JIJIsl HATJISTHOCTH B TabJIMIBI OOBIYHO
BKJIIOYAIOT BBEJECHHBIC DaHEC BCJIUYNHDBI:
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1) I, = lp - s(x) — cpennee 4MCIO XKUBBIX NMPEACTABATENEH HEKOTODOL
rpynnsl u3 [y = 100 000 HOBOPOXKJEHHBIX K BO3PACTY T JIET;

2)d, = l; — ly41 — 4uCIO mpeAcTABATENEH TPYMIBI, yMEDIIMX
B BO3pacTe OT = 10 x + 1 JeT;

3) gz = d./l, — BEPOSATHOCTD CMEPTH B TE€YEHHE TOJA IS YEJTOBEKA
B BO3pacTe I JIeT;

]
4) e, — cpejiHee OCTATOYHOE BPEMsl >KU3HU.

B kauecrse niara tabsuiel 06p4HO paccMaTpuBatoT 1 rog, T. €. Tabysu-
pPYIOT 3HaUeHHs1 pa3andHbix dyHKumit ot  aast ¢ = 0, 1, 2, ... jer.

Tabauybt ombopa pucka

OueBHIHO, YTO CTATUCTUYECKHE CBOMCTBA NPOJOIKUATEIBHOCTH YKH3-
HU COBEPUIEHHO DA3JUYHBI y KUTEJs] BBICOKOPA3BUTOH CTPAaHBI 3anaja
¥ 2KHUTENsT e THOT0 A PUKAHCKOTO rOCY/[aPCTRA, TOITOMY abCOMIOTHO 0011asT
Tabauna Boodile He TPEICTABIAET PEAJBHOTO HHTEPECA.

OaHAKO SICHO, YTO M CPEJU XKUTEJEeH OHOM CTPaHbl CyIIECTBYIOT Pa3-
JIMYHBIC TPYIIIbI JII’OZ[eI';I C PAa3HBIMHU XapPAaKTEPUCTHKAMHU ITIPOJOJXKHUTEIb-
HocTH Ku3HH. llpexkae Bcero, Ba)KHO OTMETHUTB, YTO CMEDPTHOCTBH CPEIH
MY>X4YHH B HECKOJIBKO Da3 BbINIE CMEPTHOCTH CPEIU KEHUIHH. BeposiTHO,
CMEPTHOCTH CPEJU JOMOXO35IEK MEHBIIE, UEM CPEJH LIAXTEPOB; CMEPTHOCTD
cpeay Jo/eit, NPoIe X MEAUIMHCKY ) KOMUCCHUIO TIEPE/] 3aKIHYEHHEM
JIOTOBOPA CTPAXOBAHUSI, MEHBILE, YEM B CPEJHEM MO CTPaHE; CMEPTHOCTH
CpeM JI0JIeH, BBILIEIINX HA TIEHCHUIO TI0 HosIe3H1, Hao0opOoT, Bbie (KOHEY-
HO, BO BCEX CjryvasiX Mbl JOJI2KHbI CDaABHUBATH JII’OIZ[eI‘;I B OJHOM BO3pacCTe .’L')
Ho Beap cTpaxoBasti KOMIAHUsST UMEET JEJI0 HE ¢ aDCTPAKTHBIMH JIKOIBMH,
a C BIIOJIHE KOHK PETHBIMH, OTHOCUTE/ILHO KOTOPBIX TOCTYITHA OIIPEJEIEHHAS
undopmanus (o1, npodeccusi, nepenecenHble 6one3nn u . 4.). [osromy
SICHO, YTO KOMITAHWS JTOJIXKHA, UMETD [EJbIH CIIEKTDP TaOJIHUIL 11POOIKUTEb-
HOCTH 2KHU3HU JJIAd PA3JUYHLIX T'DYNIT HACCJICHUS. TaKHe Ta6JII/H_lbI Ha3bI-
BatoTcs mabauyamu ¢ ombopom (select tables) mam mabavyamu ombopa
pucka. OOBIYHO CO3A2ETCA HECKOMBKO 6a30BbIX TAOIUI, & MHOTOYUCICHHBIE
JOTIOJIHUTENBHBIE PUCKH YYUTHIBAIOTCS C MMOMOIIBI0 PYKOBOJCTB 110 aHJIep-
palTUHIY, KOTODBIE AT COOTBETCTBYIOWME K0 duupueHTsl (MiIn aiiu-
TuBHbIe HaA6aBKK) K 6a30BbIM TapudaM. MopaJbHbie ONaCHOCTH OBBIYHO
Yy4unThIBalOT NOPUANICCKUMU OIPDaHUYCHUAMN U YMEHBUICHUCM CTpa,XOBOﬁ
CYMMBI.

Tepmun «otbop» cBA3aH € TEM, YTO JIIOAM MOMAJAIOT B TPYMIY, JJIsI
KOTOPO# cocraBisieTcs tabauia, nocie Hekoroporo orbopa. MHoraa sTor
orbOp KEM-TO CIIEIHAJIBHO IPOBOAUTCS (HANDUMEpP, MEAULUHCKOR KOMHUC-
cueli mepej 3aKJII0YEHHEM JIOIOBOPA CTPAXOBAHMS ), MHOTAA YEJIOBEK CaM
orbupaer cebsi (Hanpumep, Npu 0OPMIIEHUH OXKU3HEHHOR DEHTHI), HHO-
[J1a 9TO HPOUCXOAUT 110 NIPUYHUHE BHELIHUX 06CTOATENbCTB (HANPUMED, DU
odopmnernn nercnu no Gosesun ). CMEPTHOCTD Cpen /e, BKIIOYEHHBIX
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B TAKYIO IPYIILY, 3aBUCUT He TOJBKO OT BO3PACTA &, HO U OT TOrO, KOT/a MPo-
uzouten orbop. Paccmorpum, Hanpumep, jrojel, yCIIENIHO TPOIIEANIAX Me-
JUIAHCKHH aHIEPPANTHHT U 3aKJIOYUBIIAX JOTOBOPBI CTPAXOBAHHUST XKHU3-
HU. fcHO, 9YTO BEPOSITHOCTB CMEPTH B TeueHHe HiImyKalilIero roja 4ej0BeKa
U3 3TOH rpynnsl CyumeCTB€HHO MEHBIIIE, YEM BECPOATHOCTL CMEPTHU B TECHYCHUEC
OairKaiiiero roga CiryvafiHo BHIGPAHHOIO 4Ye€JI0BEKA B TOM K€ BO3PAcCTe.
Bosee uHTEpecHO TO, YTO BEPOSTHOCTH CMEpPTH B TeueHue OJurkaiiuiero
rojia 4eJIOBEKA, TOJIBKO YTO MPOLIEANIEr0 OTOOP, MEHBILIE, YeM BEPOSITHOCTD
CMEPTH B TEYEHHE I'0/IA YEJIOBEKA B TOM K€ BO3PACTE, HO IIPOLIEANIErO 0TOOD
HECKOJIBKO JieT TOMY Hazaj]. Hampumep, BepOsSITHOCTH CMEPTH My>KYHHBI
B Bo3pacTe 52 rojja no JaHHBIM CTPAxX0BOi cTaTucTuku Benukodbpuranuu 3a,
1970-1972 rr. cocrasasier 0,344 % nast nepsoro roaa jorosopa, 0,429 % —
ec/li ¢ MOMEHTa 3aKJIoueHus: Jorosopa npouen yxe rog u 0,603 %, ecinu
JIOTOBOD ObLIT 3aK/I0YeH 2 win OOJbLIE JIET TOMY HA3a/1.

B cBsi31 ¢ 3TUM BeJIMYUHBI, BKJIIOYEHHBIE B TAOJIUIBI ¢ OTOOPOM, HMEIOT
JlBa ApryMEHTA: OJWH MOKA3BIBAET MOMEHT 0THOpa &, & BTOPOH — BpeMsi £,
npotresmee ¢ MoMeHTa 0Toopa. Urobs! yka3aTe 3Ty 3aBHCHUMOCTD, B aKTY-
apuoil maremaruke He mumyt f(z,¢) nan f; (kak MBIl 9TO caenaan ol
B 00IIeM KypCe MAaTEMATHKH ), & YyIOTPeOISIoT clefyomee 0603HauEHNE:

f[z]-{-t'

[Mpu dukcuposanHOM Bo3pacTe &+t u MoMeHTe oT6opa [x] (K, 4To TO XKe
caMoe, TIPOMEXKYTKE BPEMEHH ¢, IPOMIE/IIEM ¢ MOMEHTA 0T6Opa) BEINYAHA
BHU/1, f[z]_,_t HUYEM IPUHIMIIMAJIBHO HE OTJIMYAETCS OT BeNUUUHbL [y (MBI
JIMIIL SIBHO yKA3bIBAEM HEKOTOPOE JI0NOJHUTENLHOE YCIOBHE, IIPU KOTOPOM
oHa paccMmarpuBaercs). [1osToMy miisi XapaKTepUCTHK IIPOJOJIKUTEIBHO-
CTH KH3HH <OTODpPAHHBIX> JIKOJAEH CIPABEJJIHBBI BCE NTPUBEJEHHBIE BBILIE
pe3yJIbTaThl, BKIKYAs BBEJEHHbIE TaM 0003HAYEHUs] (TOYHO TAaK Ke, KaK
JUIST YCJIOBHBIX BEPOSITHOCTEN B KJIACCUUYECKOM KYDCE TEOPUM BEPOSITHOCTEE
CNPaBe/UIMBBL BCE TEOPEMBI, JTOKA3AHHBIE I OOBIYHBIX BEPOSTHOCTEH).
Hanpuwmep,

1) qlz]++ 0DOBHAYAET YCJIOBHYIO BEPOATHOCTb CMEPTH B TEYEHHE Iojia
4EJIOBEKa B BO3PACTE & + ¢ JieT, KOTOpbIi ¢ et Hazaz (T. e. B Bo3pacTe
& Jier) ObL1 0TOOpaH B TPYIIILY;

2) Plz]+t — 9TO BEPOSITHOCTH TOrO, YTO Y€JIOBEK B BO3pacre T + ¢ Jer,
KOTODBIH 661 ¢ Jer Hazay (T.e. B BO3pacre ¢ JjieT) oToOpaH B IPYIIILY,
MIPOXKUBET €llle IO MEHbIIIEH Mepe Irof;

3) nQ[z]+t — BEPOSITHOCTH TOTO, YTO 4€JOBEK B BO3pacre = + i Jer,
KOTODBIH OTOOpaH ¢ jIeT HA3a/, YMPET HA MPOTIKEHUU OJMMKANIITNX
T JeT;

4) nPlx]+t — BEPOSTHOCTH TOrO, YTO YeJOBEK B Bo3pacre = + i Jer,

KOTODBI# OTOOpaH ¢ jleT HA3a, TPOXKUBET €Ile 10 MEHbIIEeH Mepe N
JIeT;
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5) n|m[z]+t — BEPOSITHOCTHL TOrO, YTO UeJIOBEK B Bo3pacre & + 1 Jjer,
KOTOpBIH O0TOOpaH t JileT Ha3a[d, IPOXKHUBET ellle 7. JIET, HO YMpEeT Ha
MPOTSA>KEHUH 177 MOCJIeYIOIIUX JIET;

6) n|9[z)+t — BEPOATHOCTH TOrO, YTO YEJIOBEK B BO3pacTe & + ¢ JeT,
KOTOpBIH OoTOOpaH t JileT Ha3a[d, IPOXKHUBET ellle 7. JIET, HO YMPEeT Ha
MPOTHXKEHUHU CJIEAYIOIETO [0/1A.

Bce 9T BEpOATHOCTH MOTYT ObITH BHIPA2KEHbI H€PE3 BEPOATHOCTH (4] 1.¢
HaIpUMep,

Pla]+t = 1- iz)+t>  nPlz]+t = Plal+t * Ple]+e+1 " - -+ Plaz]+t4n—1-

Tabauype ¢ 0mbOPoM O2paHUNERHO20 deticmeus

ToHkuit cTaTHCTHUECKHIT aHAJM3 TTOKA3BIBAET, YTO OOBIUHO BJIMSIHUE
oTbopa MpOJO/KAETCST HEOrPAHUYEHHO A0Jro. OmHAKO, KaK IPABUIIO, 3a-
BUCHMOCTbH XapaKTEPUCTUK CMEPTHOCTH OT BPEMEHH, MPOIIEIUIero ¢ MO-
MeHTa 0TOOpa, GLICTPO yMEHbIUAETCS W uYepe3 HeKoTopoe Bpems (C TOH
nJIn UHOH CTeneHbIO TO‘{HOCTI/I) 3THU XapPaKTCPUCTUKHU 3aBUCAT TOJBKO OT
JOCTUrHYTOro Bo3pacta. Clesyer MoJ4EPKHYTh, YTO CaMO BJusHue 0THopa
COXPaHACTCA, B TOM CMbICJIC, YTO 3TH XaPaKTECPUCTUKHW OTJIUYAKTCA OT
MOMYJISILIHOHHBIX.

[IpomexxkyTOK BpeMeHH 7, MOCJIE KOTOPOr0 3aBUCHMOCTBHI) OT MOMEHTA
orbopa MOKHO TpeHebpeyub W PACCMATPUBATH BCE XAPAKTEPUCTHKH MPO-
JMO/XKUTENBHOCTH >KU3HU TOJBKO KAK (PYyHKIIMM JOCTUMHYTOrO BO3PACTA,
HA3bIBACTCH (XOTA ITOT TEPMHH HE OYEHb BEPHO TEPEAAET CYTh JeJa)
nepuodom deilicmeus, ombopa (select period).

CoorBercrByoiast Tab/inia HA3BIBAETC mabauuet ¢ ombopom ozparu-
uennozo deticmeus (select-and-ultimate table). IlpeaenbHble 3HAYEHHS ¢y
(koTOpBIE 3AMEHSIIOT ([p_¢4¢ TPU t > 7) 06pasyloT TaK Ha3bIBACMYIO
npedeavryro mabauuy (ultimate table). Io cBoeit cTpykType oHa siBasieTca
Tabsuiei npocTeiinero THNa.

Pacuer xapakTepuUCTHK CMEPTHOCTH CpeH MpPEACTABHTEJEH BbIIEJEH-
HOW I'pyMNITBl MOXKeT ObITh 3HAYHUTENBHO YIIPOIEH, €CJIH BMECTO BEPOSITHO-
CTeH G[z]4 ¢ BBECTH B PACCMOTDEHHE CTIEUAJIbHBIE BETUIUHBI [[4] | ¢, KOTOPbIE
AHAJOTHYHBL BeJIMYuHAM [ ¢ U3 0bmux Tabjui] CMEPTHOCTH.

Paccmorpum HekoTopyio Tabauily ¢ oTbopom, AeHCTBYIONUM T JIET,
¥ OTIPEJIeJIUM BeJIUYMHBI [[5]1¢ C TTOMOIIBIO Ciieytoteii hopmydb:

Lrey = Ua)4et1
[=]+ Plz]+t

HOCKO.Hbe mepuoa nencTBud 0T60pa paBeH 7, MbI oJiaraem
l[z]+t = l$+t, ecqu t 2 T.

Toraa,

[ +t+1 l T —1 x 1
Plolte = T gy = AT
fal ¢ fal ¢
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TaK YTO BEJMHUHBL [[;] 4 MOTYT UCIIOJIL30BATHCH B KAYECTBE NEPBUYHbBIX
XapaKTEPUCTHK CMEPTHOCTH CPEAU TIPeACTaBUTes el BBIAEJIEHHONH IDYIIIHI.
Opanako BaxkHee TO, 4TO 00Jjiee CJIOXKHBIE XaPAKTEPUCTUKH CMEPTHOCTH, Ta-

KHUE KaK n(q[z]+t> nP[z]+t> n|m4[z]+t> n|9[x]+t, MOTYT OBITH TTPOIIE BHIPAKEHBI
4epes BEJIMYMHDI 7]+, YeM Yepe3 BeJUUHHDI g[;] ¢ Hanpumep,

lo)4e — o] 4t4n
nq[z]+t = T

y  nlmA[e]+t =

l[m]+t+n - l[z]+t+n+m
la]+¢

Hns manpHefiero ynpoieHus (popMyJ1 MOXKHO BBECTH BEJIUYHHbI

d[z]+t = l[z]+t - l[z]+t+17

TaK UTO, HAIIpUMep,
dl) 1t
lia)+t

Qle]+t —

ITosTomy 4acTo B TabJuibl ¢ OTOOPOM OrPAHHYEHHOTO JMEHCTBHS BKIIOYA-
I10TCA TONLKO BEJTUUHDI L[4 4.

5. IIpubaun>xeHusa ajist APOOHBIX BO3PacTOB

PeanbHble CTATHCTHYECKHE JaHHBIE O CMEPTHOCTH JOCTYMHBI B BH/E
TabJuL, B KOTOPbIE BXOJAT BEPOSITHOCTH (., BEJIMYMHBL [, €, ¥ T. 1. Js
UYEAOYUCACHHBLIT 3HAMEHUH BO3pAcTa . ITO 03HAMAET, YTO BCe (DOPMYJIBI
B AKTYapHOH MATEMATHKE JOJKHBI ObITh IPHBEJEHBI K BUY, BKIIOUYAIOIIE-
MY TOJbKO 3TU Bejuuunbl. OiHAKO BCe OCHOBHbLIE (hOPMYJIBbI JJIsl pacyeTa,
npeMuii, pe3epBoB U JPYI'MX BeJMYUH, HeOGXOMMbIX JJIsl BejeHHsl CTpa-
XOBOrO 6HU3HECA, COAEPXNKAT UHMEezpPabt (C MOJbIHTErpaibHOi hyHKuIHKeH,
BRJIOvaomei GyHxkunio sekuBanns {2 )). Takum 06pa3som, Mbl JJOJAKHBI
3HATh QYHKUHIO BbKHBAHUSA [JIs1 BCEX JEHCTBUTENbHBIX 3HAYEHUH apry-
MEHTa, T, & HE TOJBKO JJIsl IIEJIOUHCIEHHBIX.

Dr1a 3a/a4a MOXKeT PacCMaTPUBATLCH KaK 3a/aua HHTeproasinuu. B ax-
TYapHOH MATEMATHKE OOBIYHO PEIIAIOT 3Ty 3aJ3a4y, MOCTYJHPYS TOT HJIHU
HHOH BUJ (yHKUMH ${) MEXKAY Y3JaMH HHTEPIIOIALNH, T.€e. HOJLyYaloT
nckoMyo byHKIHI ${Z), CKIenBas B HEJOUUCIEHHBIX TOYKax Gosee mpo-
crbre pyHKHMA. OCHOBHBIMHE SABJSIOTCA TPH CJIELYIOMIHX TOCTYJIATA.

Pasromeprioe pacnpedenenue cmepmedi

Camoii mpocToii SIBASIETCS HHTEPIOANAS JHHEHHBIME (DYHKUMAMME:
s(gy=(mn+1—-z)s(n)+(x—n)s(n+1), n<ez<n+l.

SanucwiBast ¢ B Bujge ¢ = n + ¢, rae 0 < ¢ < 1, sroit dpopmysie MOXKHO
NpUAATh BHJ:

s(n+t)=(1—-1t)s(n) +ts(n+1), 0<t <1
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Hasa naorHoctw f(x) 9T0 npubsmskenne naer:
fz)=-s(z)=s(n)—s(n+1), n<z<n+l1.

CoOTBETCTBEHHO IJIs1 HHTEHCUBHOCTH CMEPTHOCTH fi, MbI HMEEM CJIETYIO-
1ee IpUOINKEHHE:

qn
= n<zr<n+l1
/’L$ 1_(15_71)(]77,’ + 2
WJIH, 4TO TO XKe CaMoe,
qn
= — 0<t <.
Hn+t 1 *tq'n.7

OTMeTI/IM, 4YTO B IEJIOYUCJICEHHBIX TOYKaX ILJIOTHOCTD f(.fl?) 1 UHTCHCHB-
HOCTb CMEPTHOCTH [i, He OIIpe/ieJIeHbl.

OanHo u3 Hamboslee BAa>KHBIX CJAEJCTBHN NPEANONIOXKEHHsI O JIMHEHHOM
HHTEPNOAsiuuy (byHKUHWH BbKHBAHHUs 3aK/II0OYaeTcss B caeaywoumem. Pac-
CMOTPHUM BEJIMYHHY ¢q, (N — yedaoe, ¢ € (0,1)). las nee nmeem:

tqn = 1qn.

WTak, B IpejinoioxKeHun o JuHeiiHoil unrepnoisaiuu (byHKIUH B AKUBAHUS
BEPOSATHOCTb CMEPTH B TeUeHHe YacTH Io/a NPOHOPIHOHAIbHA, AJIHHE ITOH
YacTH.

Bepro u obpaTHoe yTBepXKJCHHE, €CJIH BEPOSTHOCTH CMEPTH B Te-
4yeHue (HAYAJbHOW) YacTH roja NPONOPIMOHAJbHA [JIMHE ITON 4YaCTH
(T.e. +Gn, = tqy), TO ANA APOBHBIX BO3PACTOB (MEX/y JIByMsl COCEJHMUMH
uenbivu) (byHKIWSA BEDKMBAHWS SIBJISIETCS JIMHEHHOI.

Biejem renephb ciydaiiHyto BeJIMUUHY T, PABHYO APOOHOI YacTH BeJu-
unnbl Ty 7, = {T, }. Takum obpaszom, T, = K, + 7., rae K, — okpyrieH-
HOe BpeMsl »KHU3HHM. BennuuHa 7, ONUCHIBACT MOMEHT CMEPTH BHYTPH I'OJA.

s paccMaTpuBaeMOil HHTEPHOJISILIAN

1) cayuaiinas Bein4uHa T, paBHOMEpHO pacupejeiena Ha (0, 1);

2) caydvaiinble BeJMUUHB K, U T, — HE3ABUCHMBI.

Bepnuo u obparHoe yTBep)KaeHue, ecyiu CayvaliHas BEJUUHHA T = Tg
paBHOMepHO pacnpejeieda Ha (0,1) u ve 3aBucur or K = Ky, 10 js

JApoOHBIX BO3PACTOB (Memgy JABYMSsI COCETHUMH ue.anMH) bYHKIMS BBI>KH-
BaHMS SIBJISIETCS JHHEHHOH.

Hocmosannas UHMERCUBHOCTL CMEPTHOCTIY
Ecin npubanxars GyHKIWMIO BbDKMBaHWA ${T) Ha oTpeske 1 < & <
< n + 1 nokazaresbHON (hyHKITHEH ane % 1o
s(z)=s(n)p>™ ", n<rx<n+l
3anuceiBast B Bujge x = n + ¢, rae 0 < ¢ < 1, sroit popmyie MorkHO
MPUIATH BUJ
s(n+t)=s(n)p,,, 0<t<1



44 Ta. 2. Xapaxmepucmuku npodosrcumesdvHocmy HCu3Hy

st mnorroctn f(2) 3To npubamxenne nacTt
f(z)=—s(n)pZ "lnp,, n<z<n+l.

Orcroofa 1Jisi HHTEHCUBHOCTH CMEDPTHOCTH (i, Mbl HMEEM CJIeyIOIIee MpH-
OumXKenue:

ey =—Inp,, n<zx<n+l,

T. €. PACCMATPHUBAEMON HHTEPIOJISIIUA COOTBETCTBYET IPEAIIOI0KEeHHE O MO-
CTOSTHHOM MHTEHCHBHOCTH CMEPTHOCTHU MeyKAy JABYyMsI JHSIMHU DPOXK/IeHUMH.

IIpednoaoorcenue Baadywwu (Balducci)

Ipeanonoxxkenne Baamyaan BHEITHE TIOX0XKE HA TIPEJITIONIOKEHNE O PDAB-
HOMEDHOM DaCNpesIeIeHNH CMepTelf, OHAKO, B OTJIMYME OT TOCJETHEro,
JuHeMHbIME (DYHKUMSAMA HHTepnoaupyercst 1/s(z). 9To NpuBOIMT K Cie-
ayromwuMm (opmyiam (Huxke 0 < ¢ < 1):

s(n+1) s(n+1)qn qn
s(n+t)=>"—-+2 n+t) = ——==" g = —"
( ) Pr + tqn’ I/ ) (pn + a2’ Mt T p g,
Oa10 13 Hanbosee Ba>KHBIX CJEJACTBUE NpeAnonmkennsa Bangyaun sa-
KJII0YAeTCsl B cllefyomeM. PaccMOTPUM BEJIMUYMHY 1_t(n4¢ (BEPOSTHOCTD
TAKOrO0 PoOJIa MOABJSETCA TPU OLEHKE pPE3EPBOB sl APOBHBIX MOMEHTOB
Bpemenn). /lus Hee numeem:

1—tdn+t = (1 — t)qn.

WTax, B NpeanooyKeHHH BaJjiydyun BeposTHOCTb CMepTH [0 O4YepeHOro
JIHS1 pOXK/IeHUs] TIPONOPIMOHAJbHA BpEMeHH JIO 3TOrO JHS POXKIeHHUsL.

BepHo 1 06paTHOe yTBepKAeHHe, eCjli BepOsSITHOCTh CMEPTH [0 ouepe/I-
HOrO JIHS POK/JEHHs TTPOTIOPIHOHAILHA BPEMEHH /[0 9TOTr0 JHSA POXKACHUs
(Te. 1_¢Gntt = (1 — t)qn), TO Ay BuAa DYHKIMA BBLKABAHUSA A 1POG-
HbIX BO3PACTOB (MEX /Ly /IByMsl COCEJHMMM LEJIbIMK) BEPHO IPEIIOJI0KEHHE
Bangyyun.
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6. 3amaum u peaicHUSA

Sagaua 2.1 ([5]). Kaxan us caedyrowuz dyrnxyud moscem paccmampu-
BAMBCA 6 KAMECTNGE PYHKUUL CHIHCUCAHUL:

L s(z) =exp(z —0,(2° — 1));
1 .

1+ z)*

I s(z) = exp (—z2). )

(A) moavwo I u II;

(B) moavro I u III;

(C) monvko II v II;

(D) I, H w III;

(E) npasuavnii omeem ne daemcs nu odnum u3 sapuanmos A, B, C, D.

II s(z) =

Penrenne

SAcHo, uro mast Beex Tpex bynknmit ${(0) = 1, s{+00) = 0. Kpowme Toro,
Bce TpH (DYHKIHH HENPEPBIBHBL. TakKUM 0OPA30M, KJIIOUYEBBIM SIBJISIETCS
BOIIPOC O MOHOTOHHOM YOBIBAHUH.

Oyuknuu 11 u 111, oueBuano, yonIBatomue.

ns dynkuun [ nponsBogHas nokasaTesis S5KCMOHEHTH paBHa 1 — 0,7 %
X 2%-1n 2. Dra dyHKIUA JOKHA OBITH OTPUIATE/bHA NPH Beex z. [Tockonb-
Ky OHa yObIBawoIlas, JOCTATOYHO IPOBEPUTH, YTO OHA OTPHULATEbHA IPH
x=0,1e.1-0,7In2 < 0. Opgnako In2 < 1 u nosromy 0,7-In 2 < 1, Tak uro
1—-0,7-1n2 > 0. Takum obpazom, pyukuus | He MoxkeT pacCMaATPUBATHCS
B KauecTBe (PyHKIUU BhKUBaHUs. COOTBETCTBEHHO MPABUJIbHBIM OTBETOM
oyaer C.

Sanaua 2.2 ([5]). IHoxascume, wmo
—e‘“’/“, ecau 0 < z < 400,

0, 6 NPOMUBHOM CAYAE,

MONHCEM. PACCMAMPUBAMNBCA KAK KPUBAS CMePMeT.
Haiidume coomeemcmeyrousue dyrruuio evorcusarnus s{(T) u unmen-
CUBHOCTIND CMEPIMHOCTIIU by, G TAKHCE nodcyumatime cpednionn npodosrcu-
<

MEADBHOCTNG HCUSHU €.

1) B sT0ii 1 nogoBHbIX 3a1a9aX TpebyeTcsi yCTAHOBUTD, KAKON U3 IPE/IJI0KEHHbIX
BapHaHTOB OTBETOB wm E) siBnsieTcs npaBusibHbIM.
apuantoB oteetoB (A, B, C, D E eTC a
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Pemenne

1. Hockonbky dbyukuusa f{z) HeorpuyaresbHa, a npu > 0 crporo
MOJNIOYKHUTEIbHA, OHA MOYKET PACCMATPUBATHCA KAK TJIOTHOCTD TTOJOXKATEIb-
HOH CJIy4JaifHO# BeJMYHHBI TOr/a U TOJIbKO TOI'/a, KOTAd

l f(z)dz =1.

WuTerpupysa no yacTsaM, Mbl NOJTYUYHUM:

a2

Jf(m)dm:ijze_z/adm:—ge_z/a +2Je_z/adz:1.
0 0 0

Takum obOpasoM, byHkuusa f(r) MOKET pPaccMaTpUBaTLCA KAK KpUBas
cMeprei.

2. Yrobbl1 onpegenuTs B DYHKIUH BbKUBaHUs ${T ), BOCIOJIb3YeMCsi
obueit hopmyoit

8

B Hamem ciryyae umeem:

s(z) = % J ue % dy = —%67”/‘1 + % J e U dy =

Tenepb

_ f(z) _ w/at e T
o = s(z)  (x+a)/a-e%/*  alxta)

3. OxkujaeMasi NPOAOLKUTEJBHOCTDh YKHU3HH, COOTBETCTBYIOILAS PAac-
CMATPUBAEMOMY BHJY KPHBOH CMepTeil, MOXKeT ObITh MOJCYATAHA C MOMO-
IbIO CIeyIonieit obiei hopMyJTbl [Jist CPeJHETO 3HAYEHUST HEOTPUIIATE  b-
HOU CJIyJadHO! BeJMYNHBI:

ET = J P(T > z)dz.
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B naiem ciyuae, MHTErpupysi Mo 4acTAM, Mbl HMEEM:

€o= J maﬂe_z/a de = — J(:c—l—a) de®/a =
0 0
= —(z+a)e?/® —I—Je*m/“dm:a—i—a:%ﬁ
0
0

Sanaua 2.3 ([5]). B maba. 2.1 npusedens: snarerus GyHEUUL SBHCUBA-
HUA.

Tabauya 2.1
T s(z) T s(z) T s(z)
0 1,000 | 40 | 0,949 80 0,432
5 | 0,985 | 45| 0,936 | 85 | 0,280
10 | 0,983 | 50 | 0,915 90 0,142
15 | 0,982 | 55 | 0,883 | 95 | 0,050
20 | 0,977 | 60 | 0,837 | 100 | 0,012
251 0,971 | 65 | 0,771 | 105 | 0,002
30 | 0,965 | 70 | 0,682 | 110 0
35| 0,958 | 75 | 0,568

Hodcnumatime cpednee 3narnenue u ducnepcuro wucaa npedemasumenct
ucxodnot epynno 6 lg = 1000 nosoposclennvix, KOMopvie ymMpym 6 6o3pa-
cme om 50 do 70 aem.

Pemienue
[Iycte T; — IpOAOKUTENBHOCTD YKH3HH £-I'0 NPEJCTABUTENSI PACCMAT-

puBaemoii rpymmbl. O01ee YnucI0 YJIEHOB IPYIIIbI, KOTOPBIE YMPYT B BO3-
pacte oT 50 g0 70 JeT, 29 D5g, MOXKHO NpPEJCTABUTh B BHJIE CYyMMbI

lo

20 Dso = Z 1(50 < T; < 70).

i=1
Orcroga anst CpeTHErO YuCIa IPEACTABUTENEN [PYIINbI, YMEPIINX B BO3Pa-
cte ot 50 g0 70 jeT, uMeeM:

lo
20d50 = E(20D50) = Z E[(50 < Tz < 70) =
=1
l() lO
= P(50 < T; <70) = > (s(50) — s(70)) =
=1 i=1

= lo - (5(50) — s(70)) = 1000 - (0,915 — 0,682) = 233 (ued.)
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Jlas gpucnepcun caydaiiHo# BeJUYUHDBI 29 D5¢ B CHIIYy HE3ABHCHMOCTH CJTY-
YaifHbIX BeJIMUUH T; uMeeMm:

Var (20D50) = 1000 - Var 1(50 < Ti < 70)
Ho pis nnpukaropa I{A) moboro cobbirus A
Var [(A) = E{I(A)}* — {EI(A)}* = E{I(A)} - {EI(A)}* =
= P(A) — {P(A)}* = P(A) - (1 - P(A)).
Takum obpaszom,

. 20450 _20ds0) _ _ _
Var 3 Dsg = 1000 - 222 (1 1000) — 233[1 — 233/1000] = 178,711.

Banaua 2.4 ([22]). Cmepmuocms cpedu 3acmparosannss Tapaxmepu-
3Yemea NOCMOoAHNOT, UNMEHCUSHOCINBIO [1, KOMOPAA AGAACMCA CAYHatinot
seaununotl, pasromepno pacnpedeseniot na npomescymze (0, 2).

ITodcuumadime 6eposammocms moz2o, 4mo cayuatino ewbparnut sacmpa-
zosanuwuill ympem na npomsasrcenuy, bausicatiuezo 200a.

Penienne
Ecau T' — ocraroyHoe BpeMs »KHU3HH CJAydYaifHO BBIOPAHHOIO 3aCTPaxo-
Ba.HHOl"O7 TO UCKOMaAA BepOﬂTHOCTb paBHa:

q:P(T<1):JP(T<1|u:m).f#(m)dm:

2

:J(l—e‘m)~

0

dm =

(14 e7?) ~ 0,56767.

| =
| =

Bapnaua 2.5 ([5]). Hcnoavsys maba. 2.1 dan Pynrkuuu ewrHcusanus,
onpedesume 6ePOAMHOCTNG 4910420 TNO20, “MO OCMAMONHOE EPEMA HCUINU
weaosera, Komopomy cetivac 20 aem, Tag, aesrcum & npomesicymxe om 40
do 50 aem.

Penienne
Ilo opmyste yCIOBHOM BEPOATHOCTH Mbl HMEEM:

4010920 = P(40 < Ty < 50) = P(40 < T —20 < 50|T" > 20) =
__P(0< T <70)  s(60)—s(70) _ 0,837 — 0,682
T OP(T>20) 5(20) - 0,977

~0,16.

Bagava 2.6 ([5]). Ilpednoaoorcum, wmo e eospacme om 30 do 33
ACTN UHIMEHCUBHOCTND CMEPTIHOCTIY, MOXCEM, Obimd 0nucaHa Gopmyaot
Uz = 0,001 . Hodcwumaiime 2 q30.
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Peurenne
Hanomuum, 4T0 4q; — 9TO BEPOATHOCTD TOrO, YTO HEJIOBEK B BO3pacTe
Z JIeT TPOXKUBET elrle ¢ JIeT, HO YMPEeT Ha IPOTIKEHUH CJIELY IOIIEro TOIa:

t|9z = P(t <T, < t+1)

ITo dpopmyiie ycioBHOI BEPOSTHOCTH MBI HMEEM:

19: =Pt < Ty <t+1)=PA<T-z<t+1|T >1x)=
_Plett<T<z+it+1) s@+t)—s@+t+1)

P(T > z) s(x)

[Tockonbky

s(u) = exp ( - T/va dv) ,

3Ty (hOopMyITy MOXKHO 3aIIUCATDH B BUJE:

z+t i1
t|qz=exp<— J uvdv> —exp(— J u,,dv).

x €T

Nrak,
32 33
2430 =exp(— Juudu) —eXP<— J uudu) =
30 30
— 0,062 _ o=0,0945 - (3
Banaua 2.7 ([6]). Hseecmno, wmo
1 3

,Uz+t:—85_t +—105—t’ 0<t<85.

Hodcuumadime 2Pz .
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Pemenne

20D = P(T, > 20) = 5,(20) = 2

2+20
exp ( J L dU> 120 20
= 9 :exp(— J pudu>:exp(—Jum+tdt>:
0

exp ( = | Bu dU> x 0

= exp (In(85 — ) + 31n(105 — ¢)|2°) =
3
= exp(In 65 — 1085 + 31085 — 31n105) = gg (%) ~ 0,4057.

Bapnaua 2.8 ([5]). ITpednonoorcum, wmo Pynruyus evdicusarnus daemcs

dopmyaoti
s(z) =+/1—2/110, 0< =z < 110.

Hodcrvumaitime seposmuocmd 59 mozo, wmo weaosek 6 gozpacme 50 aem
ympem 8 menenue bausicatiuiezo 200a, a maxxice €20 cpedree 0CMATMOYHOE
8peMA HCUSHU.

Pemenne
ITo dbopmysie yCioBHOM BEPOSTHOCTH Mbl HMEEM:

gs0 = P(Ts50 < 1) = P(T — 50 < 1T > 50) = P(BO<T <51) _

P(T > 50)
_ s(50) —s(31) _; /1 51/110 \/7N0 84%.
5(50) V/1-50/110

HononnurensHas pyHkyus pacupegenends sennuutbl T(50) paercs
dopmyioir:

P(T > t +50)
P(T > 50)

_@?Tg)t) JI—1/60, 0<t<60.

P(T'(50) > t) = P(T — 50 > t|T > 50) =

Iosromy

60

eso= ET(50) = J V1—1/60dt =

0

60

- (—60) - (1 _ %)3/2 = 40 (ner).

Wil

0
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Banaua 2.9 ([8]). Horasrcume, wmo
m|nqz = mPz — m4nPz-
Perrenne

minde =P (M < Ty <m+n)=
:P(Tﬂi>m)_P(Tﬂi>m+n)Empa:_m+npz-

Bamaga 2.10 ([22]). Creyuaasucmu npednoaazarom, wmo paspebomra

onpedeaeHno2o Ho8020 TMUNG AEKGPCING YEEAUYUIT, e 30 Ha 4 200a. Cuuman,
Mo cmepmuocs onuceisaemesn (xax do paspebomru aexapcme, Max
u nosorce) saxonom de Myaspa, onpedeaume Kar usmenumes npedeavrod
8o3pacm.

Perienne

O603Ha9nM npefeabHBId Bo3pacT A0 (mocsie) paspaboTKH J1eKapCTB
yepes w U w’ COOTBETCTBEHHO. M3BECTHO, YTO €CJIM CMEPTHOCTb ONMUCHI-
Baercs 3aKOHOM jie MyaBpa ¢ NpejebHbIM BO3PACTOM W, TO OCTATOYHOE
BpeMsi xkn3HK T, paBHOMEDHO pacliepeeneHo Ha npomexyTtke (0, w — z).

o w—=T
CooTeercTBeHHoO, €,—= ET, = 5
o w’ — of [
[Nocne pa3paboTku JnekapcTBa €,= - [To ycnosuro, €, — e,= 4.
Orcrona
!
w —w
3 b
YTO PABHOCHIIBHO TOMY, 4TO
w=w+8,

T. €. IPE/IeJIbHBII BO3PACT YBEJUYHUTCA Ha 8 JIET.

3azmaga 2.11. Hadidume 235:@, ecau

[ 0,01 mput e (30,40),
FE= 0,02 nput € (40, 50).

Perrenne
ITo ompejeneHMI0, YaCTHYHAA CPEOHsIA OCTATOYHAsl IIPOJOJIKHTEb-

el
HOCTD >KH3HH €5 Jaercs (opmyioit:

el

€z = E(min(Ty, n)).

ns ee pacdera naiiziem JonolHUTENbHYIO (DYHKIUIO paclpeeseHusl Cily-
qaiinoil Besmunabl min(T,,n), .e. P(min(T,,n) > t). [Ipexnae Bcero
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OTMETUM, YTO 3ITY (byHKI_H/IH MOXKeET 6])IT]) OTJH4YHa OT HYyJIA TOJBKO OJIA
t < mn. Kpome Toro, gasi t < n cobbrrue min(7T,,n) > ¢ paBHOCHIBHO
ToMy, uTo T, > t. 3HAYUT, BEDHO PABEHCTBO

. tP eciu 0 <t <n
P(min(Tz,n) > t) = { (]m’ oo ¢ ;n ’

Benauuuna ;p,, B CBOIO 049epeb, AaeTcst (DOPMYJIOi:

_ s(x +t)
s(z)

x+t
D = P(Ty > 1) =exp| — J Ly du

B mamewm cay4ae, npu t € (0, 5)

3541 3541
tP3s = exp | — J pudu) =exp| — J 0,01du | = e %0,
35 35
anput € (5,10)
40 3541
i35 = exp | — J (1 duu — J (1 du | = =50:01=(t=5):0,02 _ 0,05-0,02¢
35 40

[osromy

5 10

Q

&45:70= Je—o,ou dt + J £0,05-0,02¢ 1y _
0 5

_ 1 _ 0,05 N 60’05670,1 e 02 ~od
0,01 0,02 "

Banaua 2.12 ([18]). Bpemas otcusnu HEKOMOPO2O KOHKPEMHOZO “eA08e-
xa 8 sozpacme 25 aem onucoigaemcs 3axonom de Myaspa ¢ npedeavrbim
sospacmom w = 100 aem. B nacmynaiowem 200y on npednoaaeaem yacm-
606AMb 8 CEPUL NOAEMO8 Ha 6030YywHOM wape. TToamomy na npomasicenuy
amoeo 2000, €20 CMEPMHOCTS OYdem TaPAKMEPUI08EMbCA NOCTNOAHHO UH-
mencusrocmio 1 = 0,1.

Kax amo nosausem na €20 cpedree 4acmuyhoe OCMAMOYHOE SPDEMSA
orcusnu Ha npomasiceruu 11 6ausrcativux aem?

Penienne

o)
Vckomast BenuanHa €95.77) B 00MEM CIydae MOXKET ObITh BHIYHC/ICHA 110
dopmy.ie:

Ex:mz E(min(T,,n)) = thz(t) dt +nP(T, >n) = Jsx(t) dt.
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B ucxoanoit curyanuu (6€3 y9acThs B HOJETaX ), OCTATOUHOE BPEMs YKU3HH,
Ta5, PABHOMEPHO pacrpeeneno Ha npomexxyTtke (0, 75) u mosTomy

11

° t 1529
€o5:77| = J (1 - %) dt = 150~ 10,1933 (zer).
0

/lamee, B MCXOHON CUTYaIllMU MHTEHCUBHOCTb CMEPTHOCTH €CTh

Ft) _ 1/100 1

M= = T e00 = qe =g 0 <t <100

YuacTue B IOJETAX MPHBOAMT K TOMY, 9TO /s t € (25, 26) HHTEHCHBHOCTD
CMEPTHOCTH yBeJu4uHBaeTcsl 10 Beauuussbl (),1 (paHee B 3TOM BO3PaCTHOM
UHTEPBAJIe UHTEHCUBHOCTh CMEPTHOCTH ObLIa BeJIMUUHON nopsiaka 0,01):

0,1, ecnu 25 <t < 26,
pi =

m, ecau 26 <t < 100.

MMosTomy byakima BeokuBaHua So5(t) = P(T25 > t) npuauMaeT Bu;:

2wt e~ 01t e 0 < t < 1,
sos(ty=exp | — J Ydu) = _
25(t) P Hu e 0L, M, ecn 1 < t < 75.
25 74

CooTBeTcTBEHHO,

11

11 1
P J sto(t) dt = js;5<t> dt + J sto(t) dt =
0 0 1

11

1
— Je*Ov“ dt + ¢ 01 J 75—t it~ 9,3886.
74
0

1

Takum 06pazom, ydacTue B MOJETaX MPUBEAET K YMEHBIIEHUIO 0XKHUIAEMO
YACTUYHO NPOJOIKUTEIbHOCTH KU3HH NpuMepHo Ha 0,8047 (xer).

©
Banmaua 2.13. Hcnoavays dannvie maba. 2.2, naddume €z,5 6 npedno-
AOHCEHUL O AUHETIHOT, UHMEPNOARUUL PYHKUUY BOIHCUSAGHUS A58 IPOGHBIT
603pacmos.

Tabaruua 2.2

T 30 31 32 33 34 35
Iz | 96307 | 96117 | 95918 | 95709 | 95490 | 95 260
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Pemenne
n _ 1 k41 n—1 1
o
em:ﬁ\: Jtpa: dt = Z J tPx dt = Z J k+1Pex dr =
0 k=0 1} k=07
n—1 1 n—1 1
= ijpm “rPatk AT = kaz J (1 —qu+k) dr =
k=0 k=0 0
n—1 1 1 n—1 I I
= . _Z 1 z+k otktl | _
S (1 Joen) - 1T 5 (1 Lo )
k=0 k=0
1 n—1 n—1 1 n—1 n

n n
1 1
k=1
Ucnonbays Ty hopMysly, B HAILIEM CJIydae Mbl HEMEJJIEHHO UMeeM:
€305~ 4,97.

3anaua 2.14. MumencusHocmy CMEPHOCTIU ONUCHIBAEMCA 3aKoHom Meti-
KIrama

s =A+ Be®*™, x>0,

¢ napamempamu @ = 2 u B = 1.
Onpedeaume snauenue napamempa A, ecau g 4pg = 0,50.

Pemenne
ITockonbky
s(z+1)

0z =P(Te >t) = (@)

a Juist 3akoHa Meiikxama

s(z) = exp (—Aw — Beaz — 1) ,

[0 4

BEPOATHOCTD ¢ 4P AaeTca (HOPMyJIO:

0,8

0,4P0 = €Xp ( —0,4A - ¢

Orcrona

- 1) ~ exp(—0,44 — 0,6128).

In2 — 0,6128
A 2 2277 (2.
0,4 0,
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Banaua 2.15 ([6]). Hssecmnmro, wmo dan nexomopozo eo3pacma

L5
tpzzl—(l—oo) , 0<t<100.

e}
Hodcuwumatime e,,.
Pernenne

Besmmuuna ¢ p, — 910 P(T; > t), To ecTb, (haKTHUECKH JOIIONHUTENbHAS
dbyHKIMs pacnpeaenenus ciaydainoit semuunnnt T),. [losromy

+o0 100

o £ \1.5
ep=ET, = JP(Tm>t)dt=J<1—(m) )dt:
0 0

S (Er e 100
- 2,5 \100

=100 — —— = 60 (uer).
Banaua 2.16 ([6]). Hssecmmo, wmo

. 2,5

€75 = 10757 €76 = 10707 €77 = 9)‘5

Hodcwumatime seposmmocmd mozo, 4mo weaoser 6 6o3pacme 75 aem 0o-
arcusem do 77 aem.

Pernenne
[Tpexxsie Bcero orMeTuM, 4TO

o) o)
en =EK, = ZP(KE >n) = Z P(T, > n).
n=1 n=1
Ho
P(Ta: 2 ’I’L) =nPz =Pz " n—-1Pz+1-
[Tosromy
) ) )
€x = Pz Z n—-1Pz+1 = Pz Z nPr+1 = Pe * (1 + Z npz+1>-
n=1 n=0 n=1
Cymma
)
Z npa:+1
n=1

B CUJLy y>Ke POBEJEHHBIX BbIKJIAJIOK PDABHA €4 1.
Uraxk,

€z = Pz * (1 + ez+1)7
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T e
pz o 1 + €r+1 ’
TAK 9TO MBI MOXKEM TOJCIUTATDL P75 H D76:
10,5 10
Prs = ETEE P16 = 71075-
Teneps HCkOMas BEPOATHOCTb €CThb
10
2P75 = P15 P16 = 17 N 0,909.

3anaua 2.17. Kax usmeHumcs CpedHAs OKPY2AeHHGA TPOJOAHCUMEND-
HOCTID HCUSHU MEAOBEKA 6 B03PACINE T AEM, ECAU HA MPOMANCEHUU Oau-
orcatiwezo 2000 €20 UHMEHCUGHOCTIL CMEPIMU YCEAUNUNCA HA CEAUMUNY

6; = 0,03—0,01t, 0< t < 17?

Penienne
Ilycts 4y — mepBoHavajbHASE MHTEHCUBHOCTH cMmepTH. llo ycsioBumo
HOBasi HHTEHCUBHOCTb CMEPTH, i}, AaeTcsi POpMyJIOoii:

« [ Moyt + 0, ecm0<E<L,
HBate Jatt ecnv £ > 1.

[TosTOMy HOBast BEpOSITHOCTB AOXKUTB A0 & + 1 sieT, pl, ecTb

1

1 1
Py = exp _J:U’;+tdt = exp _Jﬂm+tdt - exp —Jétdt =
0

0 0

= pye 0025
[Tockonbky cMepTHOCTD nocjie  + 1 JeT He MeHsieTcH,

€ril = €ayl-
Ucnonwvayst hopmyay
€r = pw(l + €x+1)7
JUU1s1 HOBOH cpejiHell OKPYIJIEHHOM IPO/IOJKUTENLHOCTH KU3HHU €], Mbl HMe-
€eM:
ey =ph (L+ehi1) =pee " (14 epq1) =" e,

Orcrona
2 0,025
€ _ 0,025 o g 975,
e
WNnaue rosopsi, cpe/iHsisi OKPYTJIEHHAST TPOIOXKUTEIBHOCTD KU3HH Y MEHb-
muTes Ha 2,5 %.



6. 3adanu u pewenus 57

Banaua 2.18 ([5]). Kaxue us caedyrowur ymeepocdenut seproe:

L ¢14Da 2 vDaye (t,7 2 0);
11 rde+t 2 t|7‘qm (tar 2 O)a

HI. Ecau s(z) onucwieaemes 3axonom de Myaepa, mo wmeduara
0CNAMO¥HO20 BPEeMEHT. dHCu3Hy (T) PasHa cpedHemy OCTMATMOYHOMY
epemenu orcusnu ().

(A) moavko I u I,
(B) moavko I u III;
(C) moavro I u II;
(D) I, H u Il

(E) npasuavnvii omeem ne daemes vy odnum u3 sapuanmos A, B, C, D.

Pemienue

Paccmorpum oTaenbHo Kaxkzaoe u3 yreepxkaenuit [, 11, I11.

I. TTockoONBKY ¢p; — 9TO BEPOSITHOCTH TOTO, YTO YEJOBEK B BO3PACTE T
JIET MPOXKHUBET €elle 10 MEeHbINEH Mepe f JIET, HAIlle YTBEPIXKIAEHHE MOXKHO
nepenucarb B TepMUHAX OCTATOYHOI'O BPEMEHU XKU3HU B BHJEC!:

P(Tm > 1+ T') 2 P(Tm+t > T‘),
YTO PaBHOCUJIBHO HEPaBEHCTBY
P(T—2>t+r|T>2)2P(T—2—t>r|T >2+1).

Hcrons3ys onpejiesieHne YCIOBHOR BEPOSATHOCTH, MBI MOXKEM ITPOU3BECTH
JalbHeHIee yIpoIeHne:

P(T >x+t+7) S P(T >x+t+7)
P(T > z) “P(T>xz+t)

YTO YKBUBAJIEHTHO DOJjiee IIPOCTOMY yTBED KIEHUIO
s(@+1) > s(a).

DTO yTBEPXKJAECHUE JIOXKHO, TaK KaK (DyHKIMsT BHIXKUBaHUS yOBIBAOIIAS.

II. TlockoAbKY ¢G, — 3TO BEPOATHOCTH TOTO, YTO YEJOBEK B BO3PACTE
T JIeT yMpeT Ha NPOTSXKeH!H OIHKalimX ¢ JIeT, a 4|,z — 3TO BEPOATHOCTD
TOr0, 4YTO YEJIOBEK B BO3PACTE T JIeT NIPOXKHUBET €llle 110 MeHbliel mepe { Jer,
HO YMPET Ha MPOTAXKEHUH TIOCJE LY IOIIMX T JIET, Hallle yTBEPXKIeHIEe MOXKHO
NEePEenucaTh B TEDMHHAX OCTATOUYHOIO BPEMEHU XKHU3HU B BUJIE:

P(T:v—i-t < T‘) P P(t <T, <t+ T‘),
YTO PABHOCHJILHO HEPABEHCTBY

PT—z—t<rT>z+t) 2P <T —z<t+r|T>z).
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Ucnonnways onpegenenne ycjaoBHOH BEPOSITHOCTH, Mbl MOXKEM IPOU3BECTH
JajbHeRee ynpolieHHe:

Pet+t<T <z+it+r) S Ple+t<T <z+1it+7r)
P(T >z +1t) - P(T > ) !

9TO YKBUBAJIEHTHO HOJIEe MPOCTOMY YTBEDIKJCHUIO
s(z) = s(z +1t).

DT0 yTBep>K/€HHe UCTHHHO, TAK KAaK BbIPa’kaeT CBOHCTBO MOHOTOHHOI'O
yObiBanust HyHKIHYE BbDRKHBAHUS.

I11. HerpyaHo nmoka3aTs, 4To BetH4uHa 13 uMeeT pABHOMEDPHOE pacipe-
nenenne Ha npomexytke (0, w — ). IlosTomy cpefaee ocTaTodHOE Bpemst
>KU3HHU €CThb

Meauana m(z) OCTATOYHOrO BPEMEHH YKU3HH HAXOJUTCS KAK KOPEHb ypaB-
HEHHUs

P(T, > m) =0,5,

KOTOpPO€ B pacCMaTPUBAEMOM CJIydae NpUMeT BUJ:

m

w—x

Orciona

o
u, 3Ha9uT, €, = m(z). CooTBeTcTBEHHO, NpaBMAbLHBIM oTBeTOM Oyer C.

3anaua 2.19 ([14]). Hatidume seposmuocmsd mozo, 4o “ea08ex 6 603-
pacme 80,5 nem ympem na npomascenuy deyx bauvocatiwur aem, ecau

H80,5 = 0,0202, H81,5 = 0,0408, H825 = 0,0619,

@ 0 IPOBHBLT 603PACINOE UCTIOABIYETNCHA AUHETIHAA UHIMEPNOAAUNUS PYHK-
YUY BOHCUBAHUA.
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Peurenne
B npeanonoxkenun 0 AuHERHON HHTEPIONAITHN (DYHKITUYA BbIZKUBAHHS

qn
ﬂn+t:ma 0<t<1, n—uenoe,
WM, YTO 3KBUBAJIEHTHO,
q — Hnit
" 14 tl—’/n-&-t ’

[03TOMY
gso = 0,02, pgo = 0,98,
qs1 = 0,04, pg; = 0,96,
gg2 = 0,06, pga = 0,94.

Teneps ana uckomoit Beposraoctu P(Tyo 5 < 2) umeem:

P(T30,5 < 2) =1- P(T30’5 > 2) =1- P(T —80,5 > 2|T > 80,5) =

5(83) + s(82) s(83) | s(82)
— 1 5(82,5) _ 1 2 — 1 s5(80)  s(80) _
5(80,5) 5(81) + s(80) REICEY
2 $(80)
— 1 _ 3Pso +2pso _ 1 _ Psops1pse + psopst 0,0782.
1+ pso 1+ pso

Bamaua 2.20 ([22]). V eocnoduna X om mexoada nwiunoti wesearopu
% 40 20dam ocmaaoce 6cezo 3 sonocka (U Huraxur nadeocd na Mo, wMO
BUPACTIYM HOBBIE).

Bydyujaa «cMePMHOCIIbY IMUT 60A0CKOE OMUCHLEAETNCS, CACOYIOULUMLU
NPEONOAOIHCEHUAMU

(1) paao=01-(k+1),k=0,1,2 3

(2) evinadenue 60a0c Oas OPOGHBLL 603PACTNOS ONUCHIGAEMCA 3AKOHOM
Baadywu;

(3) momenmur sanadernus 6040C HEZAGUCUMDL.

Hoodcvwumatime eeposmuocms moeo, wmo 6 eospacme 42,5 20da 2ocnodun X
bydem abcoarommo avicoim.

Penrenne

Uckomas BeposiTHOCTL P TOro, uro B Bo3pacTe 42,5 roma rocnogun X
Hyzer abCoIOTHO JIBICBIM, PABHA BEPOSITHOCTU TOrO, YTO HA MPOTSKEHHH
bmmkaiiux 2,5 JIeT BITALYT BCE BOJIOCHI; B CHJIY HE3aBHCHMOCTH MOMEHTOB
BBINIAJIEHUs] BOJIOC

P= (2,51140)d
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Ucnonways oburyro dhopmyay:

e = s(z+1) ;(sx()ertJrl)’

MBI UM€EEM

s(x+k+1)=s(x+k)—s() ke
Orciona (npu z = 40, k =0, 1, 2) nocienoBarenbHO UMeeM

s(41) = s(40) — s(40) - 0,1 = 0,9 - 5(40),
$(42) = s(41) — s(40) - 0,2 = 0,7 - s(40),

CoOTBeTCTBEHHO,

_s(4) _ 9 _ _T _
Po=Yaoy T 100 PU T @) T o PRT @)

[Ipu npeanonoxxkenun banny4dyu,

, t<1,
Dn + tqn
TaK 49TO
5(43) 0,4-s(40) _ 28
42.5) = = = -s(40
8( 7) p42+0,5-q42 il+1§ 55 5( )
T2 7
Temnepb
$(42,5) 28 27
= 1 — ? = 1 _— = —
2,5440 5(40) 55 55°

H HCKOMasl BEPOsITHOCTL paBHa
273
= () =~0,1183.
P- (%) ~ons

Banaua 2.21 ([22]). Obyuenue 6 ynusepcumeme daumcs 4 zoda. Hs
nocmynuswux wa nepeud xype gp = 15% (no pasnoum npuvunam) re nepe-
xodam na emopotl kypc. M3 navaswuxr obyverue na 6MOPoM, MPEMBEM,
wemeepmom kypce q; = 10%,q2 = 5%,q5 = 1% mne saxanwusarom
coomeememayowut Kypc.

Ilpednoaazas, wmo enympu 2000 MOMEHT YTOOA UMEET, PAEHOMEDHOE
pacnpedeaerue, nalidume cpeduee epema, Komopoe cmydeHnm, nepesedet-
Holl Ha 6Mopoti KYpe, nposedem 6 yHUGEPCUImeme Ha NPomsadrtcenuy 0au-
aHcaTWUT noaymopa Aem.
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Penrenne
]
B axkTyapubix 0003HaYEHHUSIX, UCKOMAsI BEJIMYIHUHA — ITO €1.15|- Kak
11,
WU3BECTHO,

x+t

0 1

€y3|= J s(u) du,
€T

rae s(u) = P(T
cxoabky s(z + 1)

s(1), 5(2), 5(3), s(4):

W

u) m T — MOMeHT yxona w3 yHuHBepcuTera. 1lo-
s(z) - (1 — qz) u 8(0) = 1, MOXKHO MOACYUTATH

s(1)=0,85, s(2) =0,765, s(3)=0,72675, s(4)=0,7194825.

IIpeanonokenne 0 paBHOMEPHOM PACHPELEJEHNN MOMEHTA YXOA3 BHY-
TPH aKaJIeMHUYECKOTO roja 03HAYAET JIMHEHHY UHTepHnojsiuuio s(x) mus
HelleJbIx 3HadeHuil z. [TosTomy

J s(u) du

1

MOXKHO HalTH KaK CyMMYy IJIOIIa/ el ABYX Tpamnemnuii.
[Tepsasi Tpameuust umeer ocuoanusi s(1) = 0,85, s(2) = 0,765 u BbI-
cory 1. Bropas Tpameuusi umeer ocHoBamus s(2) = 0,765, s(2,5) =

= M = 0,745875 u Boicory 0,5. Tlosromy

2,5

)

J s(u) du = 0,8075 4+ 0,37771875 = 1,18521875

U, 3HAYHUT,

e,175= 1,394375.

Sagaua 2.22 ([5]). [Ipednoaocorcum, wmo qro = 0,04, a g1 = 0,05. Ioo-
cuumaiime 6ePOAMHOCTIG MO0, N0 HEA06EK, KOmopomy celuac 70 aem,

1 1
ympem 6 603pacme om, 705 do 715 aem. as annpoxcumoyuu dyrnxuuy

BHLHCUBAHUA O4d OPOOHBLT 603PACTNOE UCTIOAL3YTime npednosodicerue baa-
Jywyu. Kax usmenumces pesyavimam, ecal ucnoab308amMy NPeOnOAOHCERUE
0 pasHomepHom pacnpedenerut, cmepmet:?
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Pemenne
Hckomast BepOSITHOCTD €CTh

0,5/970 = P(0,6 < T(70) < 1,5) =P(0,5 < T — 70 < 1,5|T > 70) =
_ P(70,5 < T <71,5) _ s(70,5) — s(71,5)
o P(T > 70) o 5(70) ’

Janbueiimuii pacuer 6yaeT 3aBUCETb OT CACTAHHOTO TIPEAMOIOKEHUST O Xa-
pakKTepe CMEPTHOCTH JIJIsl HEIEJIOYNUCIEHHbIX BO3PACTOB.

Hanomuum, uTo npeanosnoxenne Bangyddn o3HadaeT HHTEPHOJIAIUIO
dbyuxunn 1/s(z) anst qpobHBIX 3HaYeHMH & JTMHEHHBIMA (YyHKIMAMN:

11—t t

= <
s(n+1t) s(n)+s(n+1)’ Ostst

OTcro1a MOXKHO TIONY9HTh siBHYIO opMyay st s(z) Ha orpeske n < & <
<n+1:
s(n)s(n+1) _ s(n+1)

(1—t)s(n+1)+ts(n) pn+tgs’
I1e P, — BEPOATHOCTH TOTO, YTO YEJIOBEK B BO3PACTE 70 JIET IPOXKHUBET
elle [0 MeHblueld Mepe OJUH Of, & ¢, — BEPOSITHOCTH TOrO, Y4TO YeJIOBEK
B BO3PACTe N JIET YMPET Ha INPOTSKEHUH ITOr0 roja.

Ucnonbzys sty dopmyry, MokHO anmpokcumuposarb ${70,5) Beandan-
HO#

s(n+1t) =

s(71) _s(71)

pro + 0,5¢q70 0,98’

a $(71,5) — BenmamHOI

s(72) _s(72)
pr1 + 0,5q71 0,975°

Takum 06pazoM, UCKOMasi BEPOSTHOCTh PABHA

5(71)/0,98 — 5(72)/0,975 _ s(71) 1 s(72) 1
5(70) ~ 8(70) 0,98  s(70) 0,975

= pr0/0,98 — pr1p70/0,975 = 0,96 /0,98 — 0,95 - 0,960,975 ~ 4,42 %.

[Ipeanonoxenme 0 PaBHOMEPHOM DACIPEIEICHUH CMEpTeH 03HAYAeT
HHTEPNONs0 DYHKUME BBRKHBaHUA $(Z) /s JpOOHBIX 3HAUYEHHH T JH-
HEHHBIMH (hyHKIIMAMHE:

sin+t)=(Q1—-1t)s(n)+ts(n+1), 0<t<1.

Ucnonb3ys o1y dhopMysty, Mbl MOKeM anmpokcumuposats $(70,5) Bean-
auuoit 0,5s(70) + 0,55(71), a s(71,5) — Beamunnoit 0,55(71) + 0,5s(72).
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ITosTomMy HCKOMasi BEPOSITHOCTHL PDABHA

s(70) + s(71) — s(71) — s(72)
5(70)

&%

sg?);] =05 [1 - P71P70] =

=0,5[1 — 0,95 - 0,96] = 4,4 %.

0,5 =05 [1 -

Takum 06pazomM, TPEATIONOKEHNE O PABHOMEDHOM DACIPEACTICHHN CMED-
Tell IPUBEJIO K HE3HAYUTENHLHOMY YMEHBIIEHHIO HCKOMOU BEPOSITHOCTH.

Bamaua 2.23 ([5]). Hseecmno, wmo q, = 0,12. Kaxoe us caedyrowuz
YmeepaHcOeHUT UCTRUHRO:

L 1/3Gz41/2 = 0,0426, ecau npunamo npednoaooicenue 0 paGHOMEPHOM
pacnpedeseruuy cmepmet;

I 1/3q, = 0,0435, ecau npunsamo npednoaosicenue Baadywwy;

1. /29, = 0,0619, ecau npunamo NPEINOAOICEHUE 0 NOCTNOANHOT Uh-
MEHCUBHOCTNU CMEPTMHOCTNU.

(A) moavko I u II;

(B) moavro I u III;

(C) moavro IT u I1T;

(D) I, IT w IIT;

(E) npasuavrudi omeem ne daemes wu o0num uz sapuanmos A, B, C, D.

Perrenne

IToacuuTaem Bce BemuuuHbl, (PUTYPUPYIOIINE B YCITOBUH 3a0a4H:

I. Ecan npunsiTo npeanosioXkeHue 0 paBHOMEPHOM PaCIpe/IeJIEHHN CMep-
Teit, TO

1/39z+1/2 =1 —

¥
N
=1
+
no |
+
o |
S’
|
—
|
¥
N
=1
+ |+
N | =D | e

S
I

2 —2(1 — qq) 20
= = ~ 42
34+3(1-¢z) 6-3¢q 0,0426,

T. €. YTBEPXKACHUEC I ucrunno.
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II. Eciu npuusTo npeanonokenne Banayqsau, To

1
1/39 :1—7S($+§):1——3(‘”+1) -
s(@) (pe + %Qz)s(w)
—1_ s(z +1) —1 s(z+1) _
1 1 2

3(m+1)+§ s(z)y — s(z+ 1)) gs(:v)—&—gs(m—&—l)
1 _ Pz _1-ps _ L ~
=l-7-5 = 1+2p, 1+2(1—qz) ~ 0,0435,

3 + gpz

T. e. yreepxkaenne Il ucrunno.
III. Eciu npussaTo npeamnonoyKeHue O TNOCTOSIHHOW HWHTEHCHBHOCTH
CMEPTHOCTH, TO

1
slx+ - s(x ;/2
17205 =1 —(S(m_)Z) = ‘(s()f)* =1-(1-gq,)"/* = 10,0619,
T. €. yrBepxkaenue Il uctunno.

CooTrBeTcTBEHHO NPaBHILHLIM oTBeTOM Oyzer D.

3anaua 2.24. Cmepmnocmsd onucweaemcs maba. 2.3.

Tabauuya 2.3

T le T I T lz

0 | 100000 | 40 | 94086 80 | 35377

5 98067 | 45 | 92164 85 | 19355
10 97855 | 50 | 89272 90 | 10142
15 97679 | 55 | 85454 95 6 869
20 97290 | 60 | 80404 | 100 3361
25 96794 | 65 | 74071 | 105 1052
30 96192 | 70 | 64544 | 110 381
35 95354 | 75 | 51363 | 115 0

Hatidume sepoammnocms moezo, wmo weaosex 6 soapacme 20 aem
1) doorcusem do 50 aem,
2) ympem & soapacrne om 40 aem do 70 aem,

3) ympem do 30 aem.

Pemenne

1. P(Tao > 30) = s0p20 = Z—Z ~ 91,8%,
l70
~ 30,4 %,

lig —
2. P(20 < Toy < 50) = 20/30920 = MT

{
3. P{Ty < 10) = 10920 =1 —10p20 =1 — % ~1,1%.
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3amava 2.25. B mabauue 2.4 npuseden Ppaemenm nonyasauuontot ma-
bauyne npodoascumenvrocmu scusnu naceaenus CIHIA e 1979-1981 ee.

Tabauua 2.4

z le z ls T s
20 | 97741 25 | 97110 | 30 | 96477
21 97623 | 26 | 96982 | 31 96 350
22 | 97499 | 27 | 96856 | 32 | 96220
23 | 97370 | 28 | 96730 | 33 | 96088
24 | 97240 | 29 | 96604 | 34 | 95951

ITpednoaazas, wmo ussecminbt Moabko 3uadenus lag, Lo, [30, a cmepm-
nocmo om 20 do 34 aem onucweaemcsa aaxonom Lomnepmua, nodcuumatime
npubaudicenmvie navenus L, das x € [20, 34].

Pemienue

B mogenu loMmmepTiia MHTEHCUBHOCTL CMEPTHOCTH HA DACCMATPHBAE-
mom npomexkyTke 20 < ¢ < 34 npubnmkaercs mokasaTenbHOMH (yHKIHEH
suga Be®, roe a > 0, B > 0 — HEKOTOpHIE HAPAMeTPHhI.

Torga npn ¢ € [20, 34] bynkuus [; Moxker ObITH 3anncana B BUJE:

¢ 20 ¢
[t:loexp(—Juudu> :loexp<— ‘[,uudu> -exp(— ‘[,uudu> =

0 0 20

t

B [e 272 t
=lggexp | — | po du :lgoexp(——e ):

a 20

20

at 20
= lgoexp(— BL)
a

B uacTHoCTH,

25 _ 20« 30a _ 20«
los = l3p exp ( - 367), 30 = lag exp ( - B%)

Orcrona

e25a o 62011 eSOa o 6200(
lnlgo—lnlgg)IBi, lnlgo—lnlgozBi
(o4 a
PaB,HeJII/IB 3THU paBEHCTBa MMOYJI€HHO, MBI IIOJIy4YHUM

5o __ lnlzg,—lrllgo :A
ln lgo — ln 125 - ’

OTKY/a

a:éMAz&mw%.

3 I'N. ®anun, A.U. Panun
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Teneps nomyuaem

ln 120 — ln 125

B=ao—mad—n

= 0,001240175.

3HaueHus: BEJIMYUH [;, IOJyYeHHBIE C TOMOIILI0 Tpubinkenus [omoeprua,
NPHUBE/IEHBI B Tabur. 2.5 (MBI OKPYTVIHJIN MX J0 LeJBIX 9UCEJ); OHU TIPAKTH-
YECKM HE OTJIMYAKOTCSA OT TOYHBIX 3HAUEHWH, NPUBeAEHbIX B Tab. 2.4.

Tabauuya 2.5

z le z ls x Iy

20 | 97741 | 25 | 97110 | 30 | 96477
21 | 97615 | 26 | 96984 | 31 | 96350
22 | 97489 | 27 | 96857 | 32 | 96223
23 | 97363 | 28 | 96730 | 33 | 96096
24 | 97236 | 29 | 96604 | 34 | 95969

Bapaua 2.26 ([22]). Jaa npoenosa cmepmuocmu 6 epynne u3 1000 we-
aoeex 6 soapacme 95 aem na bausicatiwue 3 200a axmyaputi ucnoav3yem
NPEONOAOIHCEHUE, MO MOMEHI CMEPIMU PAEHOMEPHO PACTIPEOEAEH GHY-
mpu nocaedrezo 200a scudnu. dacmv NOAYHEHHBIT UM JGHHBLET NPUeedena
6 maba. 2.6.

Tabauua 2.6
Bospacm | Hucao doscususur

95 1000
95,5 800
96 600
96,5 480
97 —

97,5 288
98 —

Boccmanosume amy mabauyy, cOOMEEMemeyiouyto mabiuyy cMepm-
HOCTNU OAR 8eAuMUM G4, & = 95, 96, 97, a maxorce nodenumaitime oorcudae-
Moe qucao dosicuswur 00 97,5 aem, ecar ucnoaAb3yemea npednoiodicente
0 NOCTNOAHHOT UNTMEHCUBHOCTNU CMEPTIHOCTIY 04 OPOBHBLT 603PACTNOSG.

Pemenne
[Tpeanonoxenne 0 pABHOMEPHOM PACIIPEICJIEeHUH MOMEHTa CMEPTH PaB-
HOCHJIBHO JIMHEHHON MHTEPHIOJISILUN {4, 44

byt =lo(1—8) + tlnyr, 0<E <1,
B wacTtHOCTH,

l _ ln + ln+1
n+0,5 — Ta
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lnv1 =2 lnyos — ln,
U TI0ITOMY
lg7 = 960 — 600 = 360, Ilgs = 576 — 360 = 216.
Hanee,

dos = lgs — lgs = 400, dye = lyr — lgs = 240, dy7r = lgg — lg7 = 144,

dgs 400 dgs 240 dor 144
q9s 195 1000 s34, 496 196 600 s34y qov lg7 360 »

B npeanonoykennu o nocTOAHHON UHTEHCUBHOCTH CMEPTHOCTH,
_put
lorye =lgre™, 0<E <L

Orcrona

lyr.s = lgre "% =l =lg7, | ?ﬁ — V/lor - log = /360 - 216 ~ 278,85,
97

Bamaua 2.27 ([5]). Tabauya 2.7 codeporcum sepoammocmu iz ¢

Tabauua 2.7

(2] t=0 t=1 t=2 i3
q[x)] qlz]+1 qz]+2 qz+3
30| 103-107% | 170-107% | 209-107° | 229.107° 33
31| 124-107°% | 186-107% | 222.107°% | 241-107° 34
32 | 139-1075 | 191-107% | 231-107% | 254-107° 35
33| 154-107° | 207-107° | 244-107° | 267-107° 36
34 | 175-107° | 212-107° | 251-107° | 283-107° 37

Hodcwumadime eeaununy 2q3ay1-

Perrenne

Benuuuna 2q[3p)41 /86T BEPOATHOCTH TOIO, YTO YEJIOBEK B BO3PacTe
33 set, KoTopbiii 6611 0TO6pan ¢ = 1 rog TOMY Ha3a/, yMPET HA MPOTIKEHUN
Gukafux AByX JeT (T. €. 10 HACTYIUIeHus 35 JieT). YA06HO pacCUUThIBATH
JIOTIONIHUTENILHYIO BEPOATHOCTL 1 — 2q[39) 41, KOTOpas paBHa BEpPOATHOCTH
TOrO, YTO 4YeJIOBEK jgoxkuBer 10 35 ser. OUeBUHO, YTO YENOBEK JOMKHBET
o 35 seT, ecau:

1) on noxuBer 10 34 feT (BEPOATHOCTD 3TOTO COBBITUS ecTh 1 — [32)41);

2) TIpu ycsi0BHHM, UTO OH A0XKHUA 710 34 ner, oH goxuser 10 35 ger (Tak
Kak B BO3pacTe 34 roja ¢ MOMeHTa OTHOpPa MPOHAET 2 roga, BEpOSITHOCTD
9TOTO COBBITHA €cTh 1 — q[32)+42)-

3%
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Nrak,

1 —aqp3141 = (1 — qp32141) - (1 — q[321+2)>

2q[32)41 = @32)+1 + q[32+2 — G[32)+1 * dp32j+2 ~ 422-107°.

Sapnaua 2.28 ([5]). Jasa mabauys 2.8 ¢ ombopom, deticmeyrowgum 2 20da,
YCTAHOBUME, KAKOE U3 CACOYPOUUT YMEePIICOeHUT] 6EPHO:

L 2pp31) > 2pp301415
1L 1197311 > 119301+ 15
IL 2q331 > 293174 2-

Tabauya 2.8
(2] | lo) | lajtr | btz | 2+ 2

30 | 1000 998 995 32
31 996 994 988 33
32 | 994 990 982 34
33 987 983 970 35

(A) nu 00Ho us wux;
(B) moavko I;

(C) monvso II;

(D) moavxo I1I;

(E) npasuavnoiti omeem ne daemces wu odnum us sapuanmos A, B, C, D.

Pemenne
I. Besmunna apj31) — 3TO BEPOATHOCTBL TOTO, YTO YEJIOBEK B BO3PACTe
31 ros, KOTOPKIH TOJBKO 4TO TMPOIIES] OTOOP, MPOXKUBET €Il M0 MEHbUIEH
mepe 2 roga. Ilosromy
Itz _ lss _ 988

=3 =7 —0,9919679.
1[31] 1[31] 996

2P[31] =

Benuuuna 9p30)41 — 9TO BEPOATHOCTH TOIO, YTO YEJOBEK B BO3PACTE
31 rom, kotopwiii mpoitesa orbop 1 rojg TOMy Ha3aj], MPOXKHUBET eIle IO
Menbliei mepe 2 roga. [Tosromy
loj+s _  lss 988 _

) — _Bol+s = —— =().98998.
2P0} l[3041 l[3041 998 ’
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Takum 0b6pazoM, Kak U CIIEI0BAJIO OXKKJIATH,

2P[31] > 2P[30]+1>

T. e. yTBepKAeHHE | nCTUHHO.

II. BeanunHa {|q[31) — 3TO BEPOATHOCTb TOTO, YTO H€JOBEK B BO3PACTe
31 rozg, KOTOPBIA TONBKO YTO MPOIIEJ OTOOD, MPOXKHUBET €LIE OAMH IO,
HO YyMPET Ha NPOTSIKEHMH CIEAYIOIEro roja (T.€. OH yMpeT B BO3PacTe
32 ropa). Iosromy

Lz — lsagae _ 994 — 988

= 241.
. 536 0,0060

1149[31] = 1)19[31] =
Benuuuna 1q|309]41 — 9TO BEPOATHOCTH TOrO, YTO 4ejioBeK B Bozpacre 31
ro/], KOTOPBIH Tpoiies 0T60p OAWH rojJ TOMY HA3a/l, MPOYKHUBET €Ile OUH
rO/i, HO yMPeT Ha MPOTAKEHNH CJIEYFOIEro rofa (T. €. OH yMpeT B BO3PacTe
32 ropa). TosTomy

_ Iiso)+2 — l[s0)43 _ I32 — 133 995 — 988

1|149[30]+1 =1|19[30]+1 looLst lpors 998 = 0,007014.

Takum 0bpazoM, Kak U ClIe/I0BAJIO OXKHIATH,

119[31] < 1]9[30]+1>

T. e. yTBepxKAenue [I — joxHoO.

1. Besuunna 2q[33) — 9TO BEPOATHOCTD TOTO, YTO 4€JIOBEK B BO3paCTe
33 roza, KOTOpPBIA TOJIBKO 4YTO MpOLIE] OTOOP, YMPET HA MPOTSKEHHH
6mkaiimx aByx Jjet. [lostomy
liss) — lisgive sz — las 987 — 970

= = 0,0172239.
33 s3] 987

24[33] =

Benuuuna 2q[31)42 — 9T0 BEPOATHOCTD TOrO, YTO Y€JIOBEK B Bozpacre 33 ro-
J1a, KOTOPBIH MpoInes oTbop ABa roja TOMY Ha3aJ, YMPET Ha MPOTSKEHUH
6mkaiix aByx Jjiet. [losromy

layre —lsyea las —lss 988 — 970

= = = 0,0182186.
24([31]+2 [T Iss 088

Takum 06pa3om, Kak ¥ CJIEL0BAJIO OXKH/ATH,

2q[33] < 29[31]+2;

T. e. yrBepxgenue 111 — noxno.
CurenoBaresibHO, IpaBUbHBIA 0TBeT — B.

Banaua 2.29 ([5]). Jas nexomopoti mabauyw ¢ ombopom, deticmeyrousum
2 20da, uzeecmno, wmo

1_@:2.<1_M>,
qz qzi1
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liggp = 90, lsz =100, gy =90, l3=63.

Hodcwumadime lpza)y ;-

Penienne

O6o3naunm 1 — J=I+L

Jaxt1

) = (1= 2k)qas  qit1 = (1 = k)qata.

ugepes k, Tak 9TO

Teneps onpeaenum HemssecTHbIR napamerp k. Jlast aroro ormerum, 4to

P32=%=%=0,9, P33=%=%=0,7-
[Toaromy
gs2=1—p32=0,1, gs3=1-p33=0,3,
U, 3HAYUT,

Q[gz} = (1 - 2k) . 0,1 = 0,1 - 0,2k, (1[31}-1-1 - (1 - k) . 0,1 == 0,1 - O,Ik,
qrz3) = (1 —2k)-0,3=0,3-0,6k; qz941=(1-#k)-0,3=0,3-0,3k.
Teneps st I[33] umeem:

Jonr — lsa _ 63
B2 7 psg  paarr (0,9 +0,2k) - (0,7 +0,3k)

[ockonbky 10 ycnoBuio l[39) = 90, MBI IONIyYUM CrieyIoOLIee Y PaBHEHHE:
63 = (0,94 0,2k) - (0,7 + 0,3k) - 90.

Orciona k = 1/6 u nosromy, B 4aCTHOCTH,

1 14
P2y =09+ -02= ..
Tenepn
14
ls241 = U3z - paz = 90~ ¢ = 84.

3anaua 2.30. B mabauue 2.9 npuseder Ppazmenm mabaunv, npodoasicu-
MEABHOCTNU MHCUSHU ¢ ombopom, deticmeyrousum 2 2oda.
Tabauvua 2.9
T l[m] l[m]+1 loto r+ 2
60 | 80625 | 79954 | 78839 62

61 | 79137 | 78402 | 77252 63
62 | 77575 | 76770 | 75578 64
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ITpednoaazan, 4mo MOMEHTN CMEPTNU PAGHOMEDHO PACHPEOEAEH GHYMPU
nocaednezo 2oda srcusnu, nodcuumaiime g,9q6oj+0,6-

Perrenne
ITockoabky
Uzt — la]tt4u
lz)te

ul[z] 4+t = ’

/151 HCKOMOU BEJIMUUHBL ,9q[60]+0,6 Mbl HMEEM:

li60)+0,6 — {[60]+1,5

0,99[60]+0,6 = lisol+0.6

B cuny npezanosnoxkennst 0 pABHOMEPHOM PAaCIpe/eJeHNH CMePTeii,

liso) 10,6 = 0,6 - I[goj41 + 0,4 - lig0) ~ 80222,4,
Lisoj+1,5 = 0,5 - Ljgoj+1 + 0,5 - ls2 = 79396,5,

OTKYyJa
0,99[60]+0,6 ~ 1,03 %.

Bamaua 2.31 ([5]). Paccmompunm dsyz weaosex 8 803pacme T u y coom-
semcmsenno. [Ipednosoorcum, wmo:

1) spema orcustu Nepsoeo “eaosexra onucusaemca saxonom de Myaspa
€ npedeavHbIM BO3PACTNOM W)

2) epema JICUIHU 6MOPO2O “eA08EKa NPu t 2 Y TAPAKMEPUIYEmCs
NOCMOANHOT UNMEHCUGHOCTIDIO CMEPTIHOCTIVG [4;

3) ocmamounsie epemena orcusru T (z) u T (y) nesasucumoL.

Onpedeaume 6epoammocmov moeo, wmo (&) ympem Ha NPOMANCEHUL
bavorcatiuwur n aem (n+ < w) u panee (y).

Perrenne
Uckomasi BepOSTHOCTHE MOXKET OBITH BbIPaXKeHa KaK

A=P(T, <n, Ty <T,).

B cooreercTBuE ¢ HopmMyI0i mOMHOK BEPOATHOCTH
n

A= JP(Ty > t) - fo(t) di,
0

rae f.(t) — mnoTHOCTH OCTaTOUHOrO BpemeHw >ku3Hu (z). Kak HeTpyano
nokasarh, T, onucbiBaeTcs 3aKoHOM Jjle MyaBpa ¢ ipefieJibHbIM BO3PacTOM
w — x. [TosTomy

f(t) = ! , O0<t<w—r=m.

[
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Hnsa P(T, > t) M umeem:

P(T, > 1) =P(T —y > t|T > y) = 7”5(’;5;” _

ITosromy uckOMasli BEPOSITHOCTD €CTh:

n
_ ek
A:J'e_’““t ! dt:—i1 e K —1-e .
- wo—o° |, T e
0
3anaua 2.32 ([25]). Hzeecmuo, wmo:
1) Pynxyus ewvorcusanus Oas myoicwun umeem eud 1 — %, rue

0<x <75
2) cmepmmuocmo cpedu dceHUUH ONUCHIBaEmcs 3axonom de Myaspa;

3) 6 sospacme 60 aem UNMENCUGHOCTID CMEPTIHOCTIU OAf HCEHULUM
cocmasasem 60% om uHMERCUSHOCTNU CMEPTIHOCTIU OAS MYIICHUN.

IIpednoaazas, «mo ocmamownoe epems ocusnu mysrca (sospacm
x = 65 aem) u orcennt (6o3pacm y = 60 aem) wmesasucumovl, natddume
cpeduee spemsa 0o 8Mopot cMepMu.

Pemienne
[Tycts sy, () — byHKIMS BBKUBAHUS 4JIsT My>K4HH, ¢ (x) — GyHKUNS
BbDKHBAHHA [IJIs YKEHIIIUH:

sm(z)=1—2, 0<az<T5,

-3
w

T
se(z)y=1-=, 0<z<w.
w
Jl1s1 COOTBETCTBYIOMIMX HHTEHCHBHOCTEH CMEPTHOCTH HMEEM:

fim(z) = 751%, 0<z <75,

1
um(m)_wfz’ 0<z<w.

ITo ycioButo
uf(ﬁo) = 0,6 41,,,(60).
OTcioga MOXKHO HAHTH NpeesbHBIH BO3PACT JAJs1 XKEHIHH:

w = 85.
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OcrarouHble BpeMeHa KU3HH 1gp H TGfO PaBHOMEPHO pacIpe/iesieHbl Ha,
npomexxytkax (0,10) u (0,25) cooTBeTCTBEHHO:

. [ t/10, ecm 0 <t <10,
P(Tgs <t)= { 1, ecnu t > 10,

7 _J t/25, ecm 0 <t < 25,
P(T60<t)_{ 1, ecyiu t > 25.

Ilycrs T = max (ng, Tﬁfo) — MOMEHT BpeMeHHU BTopoit cMepTu. Torga

Paﬂ<w=P(mg<aT£<t):

t2
250" ecmn 0 < ¢t < 10,
:P(Té?<t)'P(Tg0<t): 55 ecn 10 < ¢ < 25,
1, eciau t > 25.
CooTBETCTBEHHO .2
250 ecin 0 < ¢t < 10,
P(T' > t) = L—%, ccan 10 < £ < 25,
0, ecim t > 25.
ITosTomy

25

—+oco 10
t? t
ET_‘{HT>ﬂdL_JO—2w>ﬁ+J(L—%)ﬁ_
0 0

10
3
(it
750

25

10 9
t
+(1-5)
0 50/ 110

1000 625 100
_(m_'%o)+@5_36)_ﬁo_36)_
79

i 13% =13 (aer) 2 (mecsiua).

3anada 2.33. [Ipodoasicumenvrocms JHCUBHU YHACTMHUKOS NEHCUOHHO-
20 onda onucweaemcs mabauyeli ¢ ombopom, deticmeyrouum 2 zoda.
I'-n Usanos, xomopomy cetivac 31 200, u e-n Ilempos, xomopomy cetivac
33 eoda, cmaay yuacmuuramu orda 6 sospacme 30 u 31 coomeememeenno.
Hzeecmno, wmo eepoamuocmy cmepmu e-na Heanosa na npomsasicenuu
bauscatiuwuz wemupezr aem pasta 0,05. Hatidume sepoammnocms P moeo,
YIMO HA NPOMAHCEHUU BAUNCATWUT JBYT AL, HU 00UR U3 HUT HE YMPEM.
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Pemenne

P— _lisors lss  lss las 35
—2P[30]+1'2P33—17'T—l " Tan ]
Boj+1  ls3 Boj+1  ls3 (30]4+1

= 4Ppoj+1 = 1 — 4qp30;41 = 1 — 0,05 = 0,95.

3anaua 2.34 ([11]). Cmpazosas xomnanus 3aHUMAEMCA CTMPATOBAHUEM
orcusnu. 10% sacmpazosanno 6 smot KOMNANUY KGAMOMCA KYPUALULU-
xamu. FEcau sacmpazosannviti me Kypum, 6€POAMHOCTIG €20 CMEDMU HA
npomasicenut 2oda pasna 0,01. Ecau orce on xypusvWuk, mo sma 6eposim-
nocmaw pasna 0,05.

Kaxosa doan rypuavuukos cpedu mMeT 3aCTMPOTOGAHHBLL, KOMOPbLE
ymepau 6 meuenue 200a?

(A) 5%, (B)20%, (C)36%, (D)56%, (E)90%.

Pemienne
Bsenem cobwiTHs:

1) Hi={3acTpaxoBaHHbBI} — KypPHIbIINK}.
2) Hy={3acTpaxoBaHHBI — HE KyPHJbIIHK}.

3) A={3acTpaxoBaHHbIl yMep B TEUECHHE rozia}.

YcioBHe 331a41 03HAYAET, YTO
P(H,)=0,1, P(A|H;)=0,05, P(A|H3) =0,01.

Kpome Toro, mockosibky cobeitusi H; u Ho 00pasyrOT MOJIHYHO TpYIILY
NONapHo HecoBMecTHMBbIX cobbrruil, P(Ha) =1 — P(Hq) = 0,9.
Unrepecyromas Hac BepositHocT — 310 P(H1|A). Ucnons3ys dopmyity
Baiteca, Mbl uMeem:
_ P(A[H:)P(H.) _
PUR A= p(alHP(H,) + PAIH)P(H2) —
B 0,05-0,1 5
T 0,05-0,1+001-09 14

~0,35714,
U [03TOMY BepHBIM siBJsiercs: BapuanT (C).

Bapnaua 2.35 ([20]). Cmpazosas xomnanus npodaem Jdozo60pa
CMPATOBAHUSL JHCUSHU MPeT Kamezopul: cmaendapmmusie, NPUBUACSU-
posannbie U yavmpanpusuaczuposanmsie. 50% ecex 3acmparosanmbir
asastomes cmandapmusimu, 40% — npusuaeezuposannvimu u 10% —
YALMPAnpususe2Uposartbmu. Beposmuocms cmepmu 6 meuenue 2006 0as
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cmandaphnozo 3acmpazrosannozo pasna 0,010, das npususceuposartozo —
0,005, a dasn yavmpanpusuaezuposarnozo — 0,001. 1)

Yemy pasHa 6EpOAMHOCMD MO20, 4IMNO YMEPUWUT 3aACMPATOSAHH LT A6-
AAEMCA YALBMPANDUBUACLUPOSAHHBIM ?

Perrenne
Beenem B paccmoTpenue ciieytomue coObITUs:

1) H;={3acTpaxoBaHHBI SBIAETCA CTAHADTHBIM }.
2) Hy={3acTpaxOBaHHBI{ SBIAETCA TPHBHJIETMPOBAHHBIM }.
3) Hs={3acTpaxOBaHHBI{ SABJIAETCA YABTPAIPHBAIErHPOBAHHbBIM }.

1) A={3acTpaxoBaHHBIH{ yMep B Te€UeHHE TOAA}.

B repmmHax 9TMX COOBITMIl MHTEpecyIOlm[asi HAC BEPOSITHOCTH — 9TO
P(Hs|A).
ITo ycnosuto

P(Hl) = 0’5’ P(HQ) = 074, P(H3) = 0,1,

P(A|H,) = 0,010, P(A|H,)=0,005, P(A|H;)=0,001.

IMockoabky coburtusi Hy, Hy, Hs 06pa3yioT moJHyio rpyIny MOnapHo He-
COBMECTHMBIX CODBITHH, HCTIOJIB3Ys dopmyity Baiteca Mbl umeeM:

: . P(A|H3)P(H3) . i N
PUHA) = S By ~ 71> M

Sagaua 2.36. Humencusnocms cCMePMHOCTIU OAS YEAOGBEKA 6 603PAcMe
T aem umeem sud

Mo+t = h/.l/:, t> 07

20e napamemp h onucwieaem cocmosrue 300pocobs ueaosexa (uem Goavute
h — mem zyorce 3doposve, wem menvwe h — mem ayvwe 3doposoe),
a j — UHMEHCUBHOCTYG CMEPIMHOCTIY A “eA0BEKE CO CPEdHUM YPOSHEM
300po6ba.

Hapamemp h sasasemea cayuatinod eeaurunot, umerwuield eamma-
pacnpedeaerue co cpeonum 1 u ducnepcuet D.

Jonyemum, wmo cnycmasa epema t amom weaosex sicus. Imo mooicro
CKA3ams 0 COCMOAHUY €20 300p06bAa?

Hatidume E(h|T, > 4), ecau pf = 0,001(6+ 1), D = 2.

1) TIpuBKIErMPOBAHHOCTD JOrOBOPA,/3aCTPAXOBAHHOIO O3HAYAET MEHBIIMI PUCK
JUIs1 CTPAXOBOH KOMIIAHUHK (IO PE3yJIbTATAM aHJAEPPANTHHIA).



76 Ta. 2. Xapaxmepucmuru npodoasricumeabrocmu HCu3Hu

Pemenne
Hanomuum, yto cnyuqaiiHasi BejiuuuHa h UMeET raMMa-pacrpejesieHue,
€CJIH €€ MJIOTHOCTD Jaercst (hopmymoi

fh(z) — A Zaflef)\z

T , z>0,

rae @ > 0 u A > (0 — HEKOTOpbIE HapaMeTPhl. ITH NAPAMETPhI CBS3aHbBI CO
CPEJIHUM U JUCTIepPCHEH COOTHOUIECHUSIMH

« «
Eh = 3 Varh = N

Kpome Toro, misi npeobpasosanus Jlanmaca Varpp(s) = Ee "* sepna

dopmyna:
Var pr(s) = (1 + §>_ .

Ecau ER =1, Varh = D, 70 A = a@ = 1/ D u nosromy

fr(z) = 27 teT % 2 >0,

Vargp(s) = (1 + §>_a .

Ilpn dukcupoBaHHOM 3HAYEHUH napaMerpa h (YHKIHsI BbIXKWUBAHHSI
naercst hopmyioit

¢
P(T, > tlh = z) = exp (—J,uz+u du) = *M(1),
0
rae
t
M*(t) = Juz du.
0

Ilosromy assi Ge3ycaoBHOM GyHKIMY BHIZKHBAHHS HMEEM:
P(T, >t)= Ee~"M™(1) — yar on(M*(t)) =1+ M*(t)/a) “.

YCaoBHAsT IIOTHOCTD CJIy4YalHOR BeJM4YuHbl h npu ycaosuu, uro T, > f,
Frir,>¢(2), naercs bopmy.ioi

Thite>e(2) = o >P€‘7}}mz>zt)). P2 -

(@ MO i arm @)z, 5 g,
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DTOT pe3ysbTAT 03HAYAET, YTO [JIsl UeJOBEKA, IPOXKUBLIEro ¢ JeT, napa-
MeTp h Tak>Ke MMeeT raMMa-paclipe/ieJieHHe, HO C M3MEHEHHbIMH NapaMeT-
pamu:

o' =a, N=a+M"(t).

B uwacrHoCTH,

o a 1

E(h|Ty > ) =5 = atM(t) 1+D M(t)

J11s1 KOHKpeTHBIX 3HAaUeHHUIl NapaMeTpOB, PUBEJEHHBIX BO BTOPOM BOIIpOCe
3a/1a4H,

2
M*(t) = 0,001 <6t + t2> ,
TAK 4TO

1

E(hTe>4) = 5032 ©

0,94.

Bamaua 2.37 ([16]). Bepoammnocmv mozo, wmo ewbpannut naydauy
MYICHUNG Umeen npobaemb ¢ cucmemoti kposoobpouerus, pasha 0,25.
Muyarcuuna, umerouut; maxue npobaeMbl, ABAACTNCH KYPUADULUKOM C 6EPO-
AMHOCTBI0 6 060 Pa3a GOALULE, “HeM MYICHUHG, Y KOTMOPOZO HETN HUKGKUT
npobaem ¢ CucmMemoti Kpo6ooGPAULEHUS.

Yemy pasha YcaosHas GEPOSIMHOCTVG MO20, N0 MYNCHUNE, KOMOPbil
EYPUM, UMEEm NPoGACMbL ¢ CUCTREMOT KPOBOOOPAULEHUS.

(A) 3 (B) 35 (C) 35 (D) 5 (E) 3.

Peurenne
Beemem B paccmoTpenue ciieayronue coObITHsI:

o [Hy={y My>k4HHBI €cTb NPOGIEMBI C CHCTEMO KPOBOOODAIEHHS };

e Hyo—{my>xuuna He MMeeT HUKAKUX NPOGJEM ¢ CUCTEMOH KPOBOOGpa-
LEHUs };
. A:{Mqunﬂa ABJISAETCA Ky PUJIBITHKOM };

e B={My>X4YMHa HE KypHT}.

B repmumax 3THX COOBITHH WHTEDPECYIONasi HAC BEPOATHOCTH — 9TO
P(Hq|A).

Mo ycnosuio P(Hq) = 0,25. Ilockonbky coburrust Hi u Ho ofpasyror
NOJIHYIO [PYIITY MONApHO HECOBMECTHMBIX cobbiTHil, P(Hy) = 1—P(H,) =
=0,75.

Kpowme Toro, mbl 3naem, uro P(A|H;) = 2P(A|H3). Benomunasi onpe-
ACJICHUEe yCJIOBHOﬁ BEPOATHOCTH, MBI MOXEM IECPENMHUCaTh 3TO PAaBEHCTBO
B BUJE:

P(AH)) _ .P(AH,)

P(Hi) — " P(Ha)
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[Mockoabky cobwitust Hi u He 00pa3yiorT mONHYIO TPyMy MOMaPHO He-
coemecTumbix cobbrruit, P(AH) + P(AHy) = P(A). Tlosromy moxkHO
MPOIOJIZKUTH TTPe0BpPa30BaHus CIIEAYIONAM 00pa3oM:

P(AH:) 2P(A)—P(AH1)
0,25 - 0,75
(3
3P(AH;) = 2P(A)—2P(AH,)
(3
5P(AH,) = 2P(A)
(3
P(AH:) 2
P(A) ~ 5
(3
PUH|A) = 2,

TaK YTO BEPHBIM siBasiercsa BapuaHT (C).

Bagaua 2.38 ([11]). ITpu meduyuncrom andeppatimunze Yy Kascdoz2o
YEAOBERD, HCEAMIOULEZ0 3ACTNPATOBATND CGON0 HCU3HDL, Nposepsemcs 006-
aenue kposu. Ilyems X — wucao aodetl, y xomopwx 6viao nposedeno
UBMEPEHUE KPOBAHO20 0a6AeHusR, J0 Mo20, Kak Obii 6biA6AeH Ovepednotl
caywalt nosviwentnozo dasaenus kposu. Caywatinas seauvuna X umeem
cpednee 3ravenue 12,5,

Hodcwumatime 6eposmmnocms Mo20, MO NOCAE GHABACHUS CAYHAS NO-
6bLUEeHH020 dasaerus kposy cacdyrowut maroti caywatl 6ydem eviasaen npu
WECTNOM 06CAE0080HUL.

(A) 0,000; (B) 0,053; (C) 0,080; (D) 0,316; (E) 0,394.

Perenne

[TycTb p — BEPOSATHOCTH TOI'0, YTO y HEJOBEKA TOBBIIIEHHOE /laBJIEHUE,
q = 1 — p — BEpPOATHOCTb TOrO, YTO Y 4Y€JIOBEKA HOPMAJIbHOE JaBJIEHUE.
Torga P(X = n) = g ' p,n> 1 1) Teneps Mbl Moxkem HaliTu EX.
[Ipomie Bcero 3To caenaTh ¢ TOMOIIbIO MPOU3BOAAINIEH DYHKIIMYA Iy YaHHOR
BEJMYUHBI X :

+ oo + oo
— X _ n _ _ n n—1_ __ bz
g(z) =Ez —Z:lz P(X—n)—z_:lzq p—q-

1) Takoe pacpeaesIeHne HASBIBAETCS FEOMETPHUECKHM.
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ITosromy

_ P
(1—gz)*

Ex=g/(1)= 20 7((1%_) i a)

z=1 z=1

ITo ycaosuwo EX = 12,5. 3uauur, p = 0,08, ¢ = 0,92, u nosromy uckomas
seposithocTh P(X = 6) pasna ¢° - p = 0,92% . 0,08 ~ 0,0527, Tak uTo
BEPHBIM sIBJIAeTCA BapuanT (B).

3anadua 2.39 ([16]). Cmpazosas Komnarus neped 3axAM0UEHUEM 002060Da
CPATOBAHUA HCUSHY NPOSOJuM Meduuunckut, andeppatimune, xomopwii
BRAIONAEM MECTN, A1 CUAZHOCINUKY HEKOTNOPO20 3aboAc6anuA. Fmom mecm
uMeem 06a 803MmodCHbIE uczoda: Y = 1, ecau mecm nokasuleaem nHaiuvue
boaesnu, u'Y = 0, ecau mecm we nokasvieaem nasuvue bosesnu. Ilyemo
X = 1 uau 0 6 coomsememeuy ¢ mem, UMEEMES UMY Hem 6 deticmeument-
nocmu amo sabonesanue. Cosmecmnoe pacnpedesenue Cay4atnoir 6eau un
X uY ecmu:

P(X =0,Y =0)=0,800, P(X=1Y =0)= 0,050,

P(X =0,Y =1)= 0,025, P(X=1Y =1)=0,125.

Haiidume Var(Y|X = 1).
(A) 0,13; (B) 0,15; (C) 0,20; (D) 0,51; (E) 0,71.

Pemienue
[Tpexx e Bcero, moacYUTAEM YCJIOBHOE pACNpeJesieHre CiIy YaiHOM Beju-
YdHbl Y NpH ycaoBud, aro X = 1:

P 0,X =1) B 0,050 _ 2
PIX=1,Y=0)+P(X=1,Y=1)  0,050+0,125 7’

1,X=1) 0,125 5

P
PX=1,Y=0)+P(X=1,Y=1)  0,050+0,125 7
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osromy,
EY|X=1)=0-P(Y=0X=1)+1-PY=1X=1)=
=PY=1X=1)=

EY?X=1)=0*-P(Y=0X=1)+1*-PY=1X=1)=

—P(Y=1X=1)=
Var(Y|X = 1) = E(Y3X = 1) — (E(Y|X = 1))’ = % — ~0,2041,

TaK 4TO BepHBIM siBasieTcs: BapuanT (C).

~J| ot

~1| ot



I'masa 3
MOAEJIN KPATKOCPOYHOT O CTPAXOBAHUNA

1. KpaTkocpo4Hoe cTpaxOBaHUE >KU3HU

B akTyapHOii MaTeMaTHKe MOJIEJIM CTPAXOBAHHUSI YKU3HU YCJIOBHO J€JISIT
Ha 7ABe OosiblIMe TPYMHIBl B 3aBUCUMOCTH OT TOrO, IPHHUMAETCS WJH HET
B pacyeT J0X0/ 0T HHBECTHPOBaHUs cOOpaHHbIX NpeMuil. Keim Hem, To Mbl
rOBODUM O KPamKocpounom cmparosaruy (short-term insurance); o6b19H0
B KadeCTBE TAKOI'0 «KOPOTKOr0» MHTEPBaJa Mbl OyZeM paccMaTpUBaTh
uaTepsan B 1 rog. Ecnm ke da, To Mbl roBOopuM 0 dosz20cpounom cmpa-
zosanuu (long-term insurance). Koneuno, 3To jesieHue yCIoBHOE H, KPOME
TOr0, JOJrOCPOYHOE CTPAXOBAHKME CBABAHO C PHAJIOM JPYIHX 00CTOATEbCTE,
HAIPUMED, aHAEPPARTHHIOM.

[Ipocreiimuii B cTpaxOBaHUsI XKU3HU 3aKJIFOYAETCS B CJIEAYIOLIEM.

CrpaxoBaTe/ib IJIATHT CTPAXOBOH KOMIaHuu p pyb. (3Ta cymma Ha3bl-
BaeTcs cmpazrosot npemuel — premium); CTPAxOBATEEM MOXKET GBITH CaMm
3aCTPAxOBAHHBIN MJM APYTOE IO (HATIPHMED, ero paboTonaTesn).

B cBoio ouepean crpaxoBasi KOMTaHusi 00s3yeTCs BBIMIATHTDL JTHILY,
B T0JTb3Yy KOTOPOIO 3aKJIIOUYEH JI0TOBOP, CTPAXOBYI0 cyMMy (sum assured) ')
b py0. B cilyyae cMepTH 3aCTPax0OBaHHOIO B TEYEHUE IOJa 110 IPHYHHAM, Ie-
PEYHCJIEHHBIM B 40roBope (U He IJIATUT HUYEro, eCcJIM OH HE YMPET B TeUeHUe
roja Wik yMpeT 110 IPUIUHE, KOTOPasl He IIOKPBIBAETCSL JOPOBOPOM ).

CrpaxoBas cymma 4acto npunuMaercst papaoit 1 mu 1000. Dto o3Ha-
YaeT, YTO MPEMHS BbIPAXKAETCs KaK JOJIsl OT CTpaxoBoil cymmbl uitn Ha 1000
CTanOBOﬁ CYMMbI COOTBETCTBECHHO.

1) B BenukoGpHTaHNK [Uisi CTPAXOBAHUs YKU3HU TIPUHSIT TEPMUH <«assurances,
a TepMUH «insurance» HUCMOJb3YETCsl B cTpaxoBaHuu «He-xkusuu»; B CUIA musa
BCEX BUOB CTPAXOBAHHUS UCTIOJIB3YETCSI TEPMUH «insurances.
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Hemmo-npemus

Benuuuna cmpazosoii svnaames (benefit), koneuno, Mmaoro Gosiblie, 4em
CTPaXoBasi PEMHUS], U HAXOXKJEHHUE <«IIPABUJILHOTO» COOTHOLIEHHS] MEXKTy
HUMH — OJJHA M3 BAXKHEHIIMX 3a/1a9 aKTyapHOH# MaTeMaTHKH.

Bonpoc o ToM, Kakyro IJIATY CTPaxoBasi KOMIAHUs JOJKHA HA3HAYATH
33 TO, YTO NPUHMUMAET Ha cebsl TOT MJIM MHOW DUCK, KpaiiHe CJIOXKEH.
Ilpu ero pemiennu yuuThIBaeTCs BOMBITOE YHCIO PA3HOPOIHBIX (PAKTOPOB:
BEPOSITHOCTH HACTYTIJIEHUS] CTPAXOBOr0 CJIY4asi, €r0 OXKHIAEMast BEJHYNHA
1 BO3MOXKHBIE (DJIYKTyal[WH, CBSA3b € APYIMMH PHUCKAMU, KOTODBIE Y2Ke
NPUHATHL KOM]'[&HI/IGI"/‘I7 OPraHu3allHOHHbIC DACXOAbl KOMIIAHUHU HA BEACHHE
JIeJId, COOTHOIIEHHE MEX/y CIIPOCOM U TIPE/JIOKEHHEM M0 [aHHOMY BUIY
PHCKOB Ha PBIHKE CTPAXOBBIX YCJIyT U T. A. OIHAKO OCHOBHBIM OBBIYHO SIB-
JISIETCST NPUHUUT, FK6UBAAEHMHOCTIU (DUHAHCOBBIX 0065I3aTEILCTB CTPAXOBOI
KOMIIAHUH M 33CTPAXOBAHHOIO.

B paccmarpenHoit Bbillle pocTeiinieit cxemMe cTpaxoBaHHUsl, KOrJa MJaTa
38 CTPAXOBKY MOJIHOCTh BHOCHTCH B MOMEHT 3aKJIIOYEHHS JIOr0OBOPa, 005132~
TEJBCTBO 3aCTPAXOBAHHOIO BbIparkaeTcst B yijiare npemun p. Obszaress-
CTBO KOMIIAHHUH 3AKJJIHOYAC€TCA B BbIIIJIATEC CTanOBOﬁ CYMMBbI, €CAU HACTYIIUT
cTpaxoBo#l cirydaii. Takum 06pa3om, JeHEXKHBIH IKBHBAJEHT 06s13aTE/ILCTB
CTPAXOBIIUKA, X, ABJISIETC CAYHAUHOU 8eAUNUHOTE:

b, ecy HACTYNMMJI CTPAXOBO# CiIydaii,

X =
0, B IPOTHBHOM CJIydYae.

B npocreiimeii hopme NPUHITUT IKBUBAJTEHTHOCTH 005132 T€JILCTB BbHIPA-
2KAETCs PABEHCTBOM

p=EX,

T.€. B KAYECTBE ILIATHI 33 CTPAXOBKY HA3HAYAETCSH OXKUJAEMAs BEJIHYMHA
yBbITKA. DTa NIpeMusi HasbIBaeTcs Hernmo-npemuet; (net premium).

Sauummnasn nadbaska

Kynus 3a (pMKCHPOBAHHYIO IPEMHIO P PyD. CTPAXOBOH MOJIHC, CTPAXOBa-
Tesib u36aBHJ BRIFOAONIPHOBpETATENS] OT pucka (PUHAHCOBBIX NOTEPh, CBSI-
3AHHBIX C HEONPEJIEJIEHHOCTBIO MOMEHTA CMEPTH 3acTPaxoBaHHOro. O/IHAKO
CaM PHCK HE UCYE3; ero MPHHSIA Ha CeBs CTPAXOBas KOMITAHUS.

ITosromy pasenctBo p = EX Ha camom mesie He BBIPAXKAET IKBUBA-
JICHTHOCTH 0BS3aTEJBCTB CTPAXOBATEJST ¥ CTPAXOBINUKA. XOTSA B CPETHEM
1 CTPAXOBIIWK, H CTPAXOBATEC/Ib IVIATAT OAHY U TY K€ CyMMY, CTPaxXOBas1
KOMIIAHMS MMEET PHUCK, CBA3AHHBIA C TEM, 9TO B CHJIy CJyYalHBIX 06CTOSI-
TEJILCTB e, MOXKET ObITh, MPUAETCS BBIIVIATHTL rOPA3A0 GOJIBLIIYIO CyMMY,
yem EX. CrpaxoBarennb ke Takoro pucka He umeet. llosTomy Obiiio 6bi
COpaBeIMBO, YTOOBI IJIATA 38 CTPAXOBKY BKJIIOYAJIA HEKOTOPYIO HAJIOAB-
Ky [, KoTOpasi ciy»Kuja Gbl 3KBHBAJIEHTOM CJIYYalHOCTH, BJHSIONIECH HA
KOMNAHUIO. Ty HaAGABKY HA3BIBAIOT cmparosot (nim sauwumnot) nadbas-
xoti (mnm nazpysxoti) (security loading), a § = I/EX — omnocumenvroti
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cmpazosoti nadbaskoti (relative security loading). Beswmuuna samurrOi
HagbaBKU ONpEesieTCsl TAKOH, YTOObI BEPOSITHOCTH TOrO, YTO KOMITAHHST
GyZeT HMETh TIOTEPH 110 HEKOTOPOMY HOPT(EIIO JOrOBOPOB ( «Pa30PUTCS» ),
6bly1a JOCTATOYHO MAJIOH BEJUIHHOM.

CiieslyeT OTMETHTD, 9TO PeasibHast INIATA 33 CTPaxoBKy (6pyTTO-npeMust
unu oducHas npemusi) — 6osblle HATPYKEHHON HETTO-MpeMuM (9acTo
B HECKOJIBKO pa3). PasHuna MexX/y HUMH T03BOJISIET CTPAXOBOH KOMIIAHMH
MOKPBHITh &JMUHUCTPATHBHBIE PACX0O/Ibl, 06ECIIEYUTDb AOXOA U T. J.

Modeav undusudyasvnuiz nomeps

Tounblil pacyeT 321U THOM HAAOABKH MOKET OBITH TPOU3BEIEH B PAMKAX
TEOPUU PUCKA.

IIpocreiieit  Momenbio  (HyHKITHOHMPOBAHUST CTPAXOBOH KOMITAHHH,
NpeJHA3HAYEHHOH /11 PAcUeTa BEPOSITHOCTH PA3OPEHHS, SIBJISETCA MOJEAD
undusudyasvrozo pucke. OHa Ga3UPyeTCss HA CIEAYIOIIUX YIPOIIAKIINX
MPEANOJIOAKEHUSX:

1) ananusupyercsi (bUKCHPOBAHHBI OTHOCHTEJIBHO KODOTKMH IpOMe-
JKyTOK BpeMEHM (TAK 9ITO MOXKHO mnpeHebpedun wmHbasAnmeil u He
YUUTBIBATD JI0X0J] OT MHBECTHPOBAHUS AKTHBOB) — OBBIYHO 3TO OJUH
ron;

2) [uncso 7oroBopoB crpaxoBanust N (pUKCHPOBAHO W HECTYJAHO;

3) mpemMmus TOJHOCTHIO BHOCHTCSI B HAYAJIE AHAJH3UPYEMOTO IEPHOA;
HUKAKUX TIOCTYTIJIEHHH B Te€UEHHE ITOTO NMEPHO/A HET;

4) mMbI HaBJIIOAAEM KasKABIH OTAEJBHBIH JOrOBOP CTPAXOBAHUS M 3HAEM
CTATHCTHYECKHE CBOWCTBA CBSI3aHHBIX C HMUM HMH/MBHYAJIbHBIX MO-
Tepb X. 1)

OOGBIYHO NPEAIINIAraeTCsl, YTO B MOJEJH UHAUBUAYAJBHOIO PUCKA CJIydaii-
Hble BeJUYHHBI X1, ..., Xy — HE3aBUCHUMBI (B YaCTHOCTH, UCKJIIOUAIOTCS
KaTacTpohbl, KOT/Ja OJJHOBPEMEHHO TT0 HECKOJbKHM [0rOBOPAM HACTYIIAIOT
CTPaxOBbIe CITyqan ).

B pamkax 3Toi MOAEJH «Pa30OpEHUE» OINPEAeseTCs CyMMapHbIMH I10-
TepsiMu 110 opTdeno S = X1 +. ..+ X . Eciiu 371 cymMMapHbIe BbIIIATI
Gosibllie, YEM aKTHUBbI KOMIIAHHH, [IPEJAHA3HAYEHHbIE 1JIsI BBIILJIAT 10 TOMY
670Ky Gu3HECa, U, TO KOMITAHHUSI HE CMOYKET BBITIOJHUTE BCE CBOH 065A3aTE b~
CTBa (663 MPUBJCYECHUA JOTTOJHUTEIJIBHBIX CpeIZ[CTB); B 3TOM C.quae roBOpAT
0 «Pa3OpPEHUM».

WTak, BEPOSITHOCTD «PA30PEHUsI» KOMIIAHUM PaBHA

R:P(X1++XN>U)

1

) TlocKoMbKy He BCe JOTOBOpPa MPHUBOJAT K CTPAXOBOMY CIIYHAI0, HEKOTODDIE I3
cnyuainbix seauund X, ..., Xy, rae X; — mOTEPH MO $-My JOTOBODPY, PABHBI
HyJIIO.
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WNubiMu ciioBaMu, BEPOSITHOCTD «PA30PEHHUST» — ITO JOTIOJHUATEIbHAA (PYHK-
LHsl PacIpe/leJieHUsI BEJIMUYMHBI CYyMMAPHBIX MOTEPh KOMIIAHUU 38 PACCMAT-
PHBAEMBIH TIPOMEXKYTOK BPEMEHH.

IlockonbKy cyMmapHbie BBIILIATHL S MPEACTABJSIOT cOB0il CymMmy He-
3aBUCHMbIX CJyYaliHbIX BEJIMUMH, PACIIPEeSIeHUE CIydalinoil Besuuunbl S
MOXKET OBITb MOJACYHUTAHO C MOMOIIBIO KJIACCHYECKHX TEOPEM H METO/I0B
TEOPUH BEPOSITHOCTEI.

IIpexxkae Bcero — 3TO MCNONBL30BAaHHE CBEPTOK. HanmoMmHMM, 4TO ecum
X1 u Xy — [1Be HE3aBUCHMBbIE HEOTPHUATEJbHBIE CIydaiiHble BEJUYIHHBI
¢ dyakuusavu pacnpenenenus Fi(z) n Fo(z) coorBercTBeHHO, TO Dy HKIKS
pacnpenesienns ux cyMmbl X1 + Xy MoxkeT ObITh mogcuYuTana mo hopmy.ie

Flz) = j Fi(z - y) dFy(y).
0

IIpumensst 3Ty OpMysly HECKOJMHKO DPa3, MOXKHO TTOACYUTATH (DYHKITHIO
pacrpe/iesieH|sT CyMMBI JTI0D0r0 YHCIIA, CITaraeMbiX.

Ecnu cayuaiinbie Beauunnabl X1 U X9 — HENPEPBIBHLI, TO OOBIYHO
paborator ¢ maotHocTsiMU fi (), fa(z). TlaorHOCT CyMMBI MOXKET GBITH
nojcuurana no gopmyJe

fla) = jfl (@ - y) foly) dy.

Ecnu cnyuaitabie Benmnuuibl X, u X9 — IEJOYMCIEHHBI, TO BMECTO
dbyHkiuii pacupeaeneHusi 06b9HO paboTaOT ¢ PACTIPEACTCHUSIMA

pi(n) =P(X1=mn), p2(n)=P(X2=n).

Pacnpeaenenne cymmel p(n) = P(X1 + X2 = n) MOXKeT GbITb ONPEJENEHO
mo opmy.Jie

p(n) = pi(k) - p2(n — k).
k=0

[Toacuer BeposATHOCTH PA30PEHMST YACTO YTPOIIAETCSA, €CIAU HCIOIB30-
BaTh npoussoasiune dbyHKIUM 1/ uinu npeobpazosanus Jlamaca.

OB6BIYHO YHCIIO 3aCTPAXOBAHHBIX B CTPAXOBOH KOMITAHNMH OY€Hb BEJUKO.
[TosToMy MOACYET BEPOSITHOCTH PA30PEHHST IPEANONAraeT pacueT (PyHKIHH
pacnpesiesieHusi CyMMbl BOJIBITIONO YHCTa, caaraeMbix. B aTom ciyuae To4-
HBIH HEMTOCPE/ICTBEHHBIH YUCIIEHHBIH PACYeT MOXKET MPUBECTH K pobyiemam,
CBSI3aHHBIM C MaJIOCThIO BepoaTHOCTEH. OHAKO 06CTOATENBCTBO, 3aTPY/I-
HSIIOII[€€ TOYHBIH PACYET, OTKPHIBAET BOBMOXKHOCThH OBICTPOro U MPOCTOrO
NPUOIUKEHHOIO PACYETA. DTO CBIA3AHO C TEM, 4TO IpH pocre N BeposT-
Hoctb P(X1+. ..+ Xy < ) 9acTo umeer onpesenenHprii peaen (06braH0
HY>KHO, 94TO0BI T OTPesIeSeHHBIM 00pa3oM MeHsOCh BMecTe ¢ N ), KOTODHBIi
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MO>KHO IIPDUHATH B Ka4YeCTBE HpI/I6J’[I/I)KeHHOFO 3HAYEHUS ITOI BE€POATHOCTH.
TounocTsb MOAOOHBIX TPUOIMKEHHH OOBIYHO OYEHD BEJUKA U YIOBIETBOPSIET
npaktnaeckue norpebuocTn. OCHOBHBIM ABJISIETCS HOPMAJIbHOE (raycCoB-
CKO€) TIpHOJTHIKEHHE.

IlayccoBckoe mpubam>kenne OCHOBAHO HA TEHTPATLHON TMPeAebHON Te-
opeMe TeopuM BeposiTHOCTeH. B mpocreiieit popMyTHpoBKe 3Ta Teopema
BBI[VISIIUT CJIELYIOIIMM O0Opa3oM:

ecsiu cJrydaiHble BeJIMYUHBL X1, . . . , X vy HE3AaBUCHUMBI U OIMHAKOBO Pac-

IpefeneHsl O CpeJHUM a M Auciepcueit 62, To npu N — oo QyHKIUsS

pacrnpejesieHusi IEHTPUPOBAHHON U HOPMHMPOBAHHOM CYMMBI

§* — X1++-+Xny— Na _ Sy — ESnN
N ov'N VVar Sy

MMeeT IIpejiesl, paBHBIN

() = —— J =t/ g

Cy1ecTByIOT MHOIOYHC/IEHHBIE 00ODIIEHNST HEHTPAJIBHON MpeaeabHOR
TEOpeMbl Ha CJy4YaH, KOrja cjaraemble X; UMEIOT pa3Hble paclpeiesieHHsI,
SIBJISIIOTCS] 3ABUCUMBIMHE H T. . /leTanbHoe 00cyKAeHne 3TOro BONpoca yBe-
Ji0 OBl HAC CJIMIIKOM JaJIeKO B CTOPOHY OT u3ydaemoro npeameta. [losTo-
MY MbI OIrpPaHUYUMCH y’I‘Bep)KIZ[eHI/IeM7 4YTO €CJIH YHCJIO CJlara€MbIX BEJIMKO
{0BbranO rocTaTOUHO, 9TOGE N nMesto 661 TOPSAI0K HECKOJIBKAX JIECATKOB),
a cjlaracMble He OY€Hb MaJjibl U He O4YeHb Pa3HOPOAHBI, TO NPUMEHUMO
rayCCOBCKOE MPUDJIIMIKEHWE JIJTsT

CELIP
v/Var Sy
Koneuno, 310 yTBepKAeHHE OYeHb HEONPEIENEHHO, HO U KJIACCHUYECKAS
HEeHTpaJIbHASL [pejejibHasi TeopeMa 0e3 TOYHBIX OIEHOK ITOTPEUIHOCTH HE
JlaeT SICHOTO yKa3aHMsl Ha cepy NpUMeHeHHUs.

CranpapTHas rayccoBckasi pyHumst pacnpeaesesns ®(z) jeranbHo nzy-

yeHa B TeopuH BepositHocTed. CyiecTByOT noapobHbie TabJIuIbl KAK JJIsT
camoit dyskuu pacnpejenennst ¢(xz), Tak U AJS IOTHOCTH

f(-'B) = \/—2—ﬂ€_$2/2.

Bnauenns 1 — ®(x) B nanbonee unrepecnom gmanazone 1 < z < 4
npuBegeHbl B Taba. 3.1.
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Tabauua 3.1
z | 1-®()| =z |[1-®(z) | =z | 1-—(x)

10 | 1587% | 2,0 | 228% | 30| 014%
11| 1357% | 21| 1,79% | 3,1 | 0,10%
1,2 | 1151% | 22| 1,39% | 3,2 | 0,069%
1,3 968% | 23| 107% | 33| 0,048%
14| 808% | 24| 082% | 34| 0,034%
15| 668% | 25| 062% | 35| 0,023%
16 | 548% | 26 | 047% | 3,6 | 0,020%
1,7 | 446% | 27| 035% | 37| 0,011%
18| 359% | 28| 026% | 38| 0,000%
1,9 | 287% | 29| 019% | 3,9 | 0,005%

ITonesno Takyke uMeTh TADAUILY KBAHTHICH & 1) , OTBEYAIUINX JOCTA~
TOYHO MaJION BEPOATHOCTH pas3opeHus 1 — «; OHHM npuBeeHbl B Taba. 3.2.

Tabavua 3.2

1-a | 01% [05% | 1% | 2%
zo | 3,090 | 2,576 | 2,326 | 2,054

1-—a 3% 4% 5% 10%
zo | 1,881 | 1,751 | 1,645 | 1,282

1) KBanTuaib 2, Onpeae/sieTcs: Kak KopeHb ypasHenust ®(z) = a.
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2. 3asauu v pelieHus

Banaua 3.1 ([4]). Hatidume xosfpuyuenm sapuayuu evnaam no 002080-
DY CMPATO8aHURA Heudhu Ha odur 200. Cmpaxosas cymma b = 100 000 py6.,
BEPOSIMHOCTVG CMEPTNU 3ACTNPATOCAHH020 6 mevenue 20da ¢ = 0,0025.

Penrenne
ITycrs ciayuaiinas Bejquunna X OHUCBIBAET BBHIIIATHI 110 JOrOBOPY. 10-
raa
EX =b-q=105-25-10"* = 250 (py6.),

VarX =b*. (1—¢q)-q=10""-(1-25-10"%)-25-10* ~ 25 - 105,
TaK 49TO CpeJHee KBadpaTU4Y€CKOE€ OTKJIOHEHHUE

ox = VVar X = 5000 (py6.),
a K03 huIHeHT BapHALHH

ex = ox/EX =~ 5000/250 = 20.

Sagada 3.2. Cmparosas KOMNAHUS 3AKA0YUAL 002060 2PYNNOEO20 CINPA-
zosarus N = 60000 pabomnurxos 60AbUI020 NPEONPUATNUA CPOKOM HA
odun 200. Cmpazxosasn cymma paswa 1000. [asn xascdozo pabommukae un-
MEHCUBHOCTNIL CMEPIMHOCTIY HE NPOMAHCERUL IMO20 2000 HE MEHACTNCH
C meveHuem 8pemeHy U umeem eud

pie = 0,001 h,

20e napamemp h onucweaem cocmoanue 300poeva pabomnuxa. Ilapamemp h
ABAKEMNCHA CAYUGUHOT seaununol, umerwel pasHomepHoe pacnpedene-
nue na unmepsaae (1;9). Haididume obwyio memmo-npemuio no smomy
d02080pY.

Penrenne
Hasi paboTHuka ¢ GUKCHPOBAHHBIM 3HAYEHUEM COCTOSHHA 370POBbs h
BEPOSITHOCTb CMEDPTH B TEUYEHHE PACCMATPHUBAEMOrO roja paBHA

q(h)=1- e—0,001h
[TosTOMy fJist HETO HETTO-TIPEMHSA PABHA
m(h) = 1000g(h) = 1000 (1 — e~ 0017) |
Hutst caydaiino BeiOpanHOro paboTHHKA HETTO-NPEMHUSI PABHA

—0,001 __

€ €

9
1
T = Jﬂ'(h)g dh = 1000 <1 - 0,008

1

—0,009
) ~ 4,984867.
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CooTBercTBeHHO 0011251 HETTO-IPEMUS DABHA

N7 ~ 299 092.

Banaua 3.3 ([4]). [Hodcuumatime cpednee snauenue u KospPuyuenm
B8APUAYUY BBINLAAIT NO 002080PY CIMPATOBAHUA HCUIHU HA 00uH 200 ¢ 3a6U-
CUMOCTIDIO CIMPAT060T cymmbt om npununs, cmepmu. Cmpazrosas cymma
npu cMePIMY oM Hecuacmhozo caywas by = 500000 pyb., a npu cmepmu
om <cecmecmsennwvry npuvun be = 100000 pyb. Beposmuocmov cmepmu
8 MmeueHue 2000 0T HECHACTNHO20 CAYHGA q(l) = 0,0005, a seposmnocms
cmepmu 6 mevenue 200a om <ecmecmeentuey npuvun ¢ = 0,0020.

Pemienne
IlycTe cayyaitHas BesMuMHA X ONMCHIBAET BBILJIATHL MO JOroBopy. To-
raa
EX =by - gV + by - ¢ = 450 (py6.),
Var X = b2 . ¢ + b2 . ¢ — (EX)? ~ 145 - 108,

TaK 4TO CpeAHCE KBAaAPATUYECCKOC OTKJIOHCHHUE

ox = VVar X ~ 12042 (py6.),
a ko3 uesT Bapuauu
cCx = Ux/mx ~ 26,76.
3anaua 3.4 ([16]). Axmyapuil yemanosua, 4mo pasmep cimparosozo 603-

MEWEHUSL 0Nl ONPETeNeHH020 810G HECHACTIHBIL CAYUAEE ABASEMCS CAY-
yaiinot eeauvunotd X ¢ npoudeodsuieti ynryueti MOMERTNO8 1)

1
)= ———.
¥x(t) (1- 2500¢)"
Onpedeaume cpednee KB8AIPAMUYECKOE OTNKAOHEHUE OASL PA3MEDE CTNPATLO-
6020 BOIMEULEHUS.

(A) 1340; (B) 5000; (C) 8660; (D) 10000; (E) 11 180.

1) [poussoasiiuast pyHKUMst MOMEHTOB P x () ciyuaiiHoit Besiuunbl X onpege-
JISIETCS] KAK CYMMa Psifa
“+ o0

Z%E(X").

n=0

IMepecraBiusisi cyMMy U MaTeMaTHIECKOE OXKHAHUE, Mbl TIOJIyUUM Psifi JJIs 9KCIIO-
HEHTBI, 4TO MO3BOJIAET 3aMHCATh 1 x (1) Kax Ee*~.
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Pernenne
Packnagbisast byHKumo 1 x (t) = (1—2500¢) 4 B psia no crenensim ¢ 1),
MbI HOJIy“II/IM:

:f( ) —25000)" =
. = -1 4 1
Z —Am) e (At ) gsggyngn —

22—4'5"'“("”)2500%".
n

Orcroga
EX"=4-5-...-(n+3)-2500".

B yacrHOCTH,

EX =4-2500 =10000, EX?=4-5-2500% = 125000 000.
[Tosromy

Var X = EX% — (EX)? = 25000000, ox = +/Var X = 5000.

CniepoBaTessHO, BEPHBIM sIBAsieTcst BapuanT (B).

Bamaua 3.5 ([3]). Paccmompum nopmgeav u3 wemwuper 00UHAKOSHLT
002080pP08 cMPAL08aHUA HCU3HU. CMPATOBAA CYMMA 3ABUCUM OM NPUHU-
Hbl CMEPIU; 8 CAYHAE CMEPINYU 0T «ECTNECTNEEHHHLITY NPUNUH CINPATO6AA
cymma pasna 250000 pyb., a ecau cmepmvd HACMYNUAG O HECUACTNHOZO
CAYHAR, TNO BHINAGUUBAEMCA YIBOEHHAA CINPATOBAR cymma. i Kancdozo
U3 3ACMPETOSAHHBLT BEPOAMHOCTIVD CMEPMU OM HECHACTNHOZ0 CAY A PABHO,
0,1, seposamrocmos cmepmu om ecmecmeennuT npuyun pasta 0,1. Hatidu-
me pacnpedencnue CYMMAPHBIT BHLNAAIM.

Perrenue (1 crioco®)
IIpumem 250 000 py6. B kKauecTBe € JHHUIBI H3MEPEHHST JEHEHKHDBIX CyMM.
Ilycrs X1, X2, X3, X4 — uaguBUAYyaabHBIE BBIMJIATHI MO JOMOBOPAM.
Cuayuaitable Beanuunbl Xjp, Xa, X3, X4 HE3aBHCHMBI B COBOKYIHOCTHU
¥ MMEIOT OJJHO H TO K€ PacripejeseHune, 3a1aBaeMoe Tabuiei

n 0 1 2
p(n) | 0,8 | 0,1 | 0,1

D Hanomunm, uro (14 z)* = ::) (Z)’Jn
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Hast moncyuera pacnpenesenust cymmbl X1 + X9 obpadyem marpuuy u3
3-x cTpoK U 3-x crosibuos ¢ aaemenTamu p1(i)pa(j) :

0,64 0,08 0,08
0,08 0,01 0,01
0,08 0,01 0,01

Hnsi bopmupoBatus 3TONH MATPHIBI YI0OHO HANWUCATL CAEBa CTOJDEI] U3
BepositHOCTEH P1(7), & CBepXy — CTPOKy M3 BeposTHOCTEH p2(j), a 3aTem
NEPEMHOXKHUTH MX MOIEMEHTHO.

CyMMUDYsI 1O JIMHUK ¢ + § = 1, TaPAJUIEJbHON BTOPOH JUArOHAJIH, MBI
NOJIy UMM

p1(n)p2(0) + p1(n — Dp2(1) + ... + p1(0)p2(n)

T e. B Tognoctun P(X; + X5 = n). Mostomy aas ¢(n) = P(X; + X2 = n)
umeem Tabauiyy (mockonbky X1, X2 < 2, ux cymMmma He npeBocxoauT 4):

n 0 1 2 3 1
q(n) | 0,64 | 0,16 | 0,17 | 0,02 | 0,01

Hustnoacuerar(n) = P(X1+ Xa+ X35 =n) = P(( X1+ X2)+ X3 =n)
obpasyemM MaTpUIly W3 TPEX CTPOK W IATH CTONOLOB ¢ smemMeHTaMu ps (i) -
-q(j) :

0,512 0,128 0,136 0,016 0,008
0,064 0,016 0,017 0,002 0,001
0,064 0,016 0,017 0,002 0,001

[TosTromy auist pacnpenesenus ciry4aiinoi Benuunnabl X1 + Xo + X3 umeem
TabJIuILy:

n 0 1 2 3 1 5 6
r(n) | 0,512 | 0,192 | 0,216 | 0,049 | 0,027 | 0,003 | 0,001

Hakonen, 1151 nogcyera pacnpegesenus: p(n) CyMMApHBIX BbILIAT S =
= X1+ Xo + X3 + X4 obpasyem marpuily u3 3 CTPOK H 7 CTOJOIOB
¢ anemenramu p4(i)r(J) :

0,4096 0,1536 0,1728 0,0392 0,0216 0,0024 0,0008
0,0512 0,0192 0,0216 0,0049 0,0027 0,0003 0,0001
0,0512 0,0192 0,0216 0,0049 0,0027 0,0003 0,0001

Orciona MBI HEMEJIEHHO MOYKEM TOJCYHTATH pacnpenenenue p(n) (oHo
NpUBEJEHO BO BrOopoM crosibue Tabi. 3.3) u, ciepoparesbHo, (hyHKIHIO
pacrnpeziesienust caydaiinoil Besmunasl S = X; + X9 + X3 + X4 (ona
npusejeHa B TperbeM crosnbue tabir. 3.3).
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Tabauua 3.3
p(n) | P(S<n)
0,4096 0,4096
0,2048 | 0,6144
0,2432 0,8576
0,0800 0,9376
0,0481 0,9857
0,0100 0,9957
0,0038 0,9995
0,0004 0,9999
0,0001 1,0000

O I O ULk W= OS

HOHC“IeT pacnpenenennsa CyMMbl HE3aBUCHUMbIX C.Hy‘laﬁHbIX BC€JINYUH
C TIOMOILIBIO CBEPTOK — KpailHe KPOMOTJIUBOE W YTOMHUTEJBHOE 3aHSITHE,
ecnu sienarh 910 BpyuHyl. OHAKO TPU HCHOIB30BAHUA KOMIBIOTEPOB
HUKAKHUX N1pobJiem He Bo3HUKAeT. 15T aHaIuTHIeCKHX YKe pacyeroB yaobHee
KCMOJIH30BATH TTPOU3BOASIINE (DYHKIIWH.

Hanomuum, 9ro npoussogsiwei dbyrkuueii ¢(z) HeoTpuuareabHOH ciiy-
qaiiHoii Benuuunbl 1) ¢ pacupegenerueM p(n) = P(n = n) nasbsaerca cym-
Ma paga Y oo, 2"p(n) (HETPYAHO NOHATB, YTO SKBUBAJIEHTHBIM 0GpasoM
MbL MOrsu Gbl OnpeaeauTs npoussoasanyo dyukuuio kak Ez7). Cuegyio-
Ke CBOWCTBA MPOU3BOISIIUX (hYHKIUH UCIONB3YIOTCSI Yallle BCero:

1. Ecam npomssogsimme dbyrkumm ¢1(2) n ¢2(2) AByx cryvaiiHbx Be-
JUYHH 7); ¥ 7)3 COBNAJAIT, TO COBNAJAIOT H PACHPEJEJEHUsT STUX
Bejmuun. UHbiMu cjioBaMm, pacopejesenne OJHO3HAYHO BOCCTAHAB-
JINBAETCS 110 CBOEH npou3BoAsieil byHKIHH.

2. ¢'(1) =En, Varn=¢"(1)+¢'(1) = [¢'(1]*

3. Ecau ciiyqaiiHble BEJIMUUHBI 7)1 U 7) HE3ABHCHMbI, TO NPOU3BOISLIAS
dbynakuma ux cymmbl, ¢(2), paBHA NPOWM3BEJEHUIO MPON3BOAAIINX
dbyukuunii cnaraembix: ¢(z) = ©1(2)pa(z).

Ucnonnays npoussogsinine pyHKIHH, MOXKHO TTPEIJIOKUTH CJIETY FOIIH
2 cmiocob pelileHus.
Kaxnoe ciiaraemoe nmeeT ofgHy U Ty »Ke TPOU3BOISIILYO (DY HKIMIO

p1(2) = p2(2) = p3(z) = pa(z) =
=0,8-2240,1-2" +0,1-22=0,1(8 + z + 2?).
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CoOTBETCTBEHHO UX CyMMa UMEET TIPOU3BOJSILY 0 (DYHKIUIO

E2% = 01(2)02(2)03(2)pa(2) = 0,14(8 4+ z + 22)* =

=10"* (6442242 4162416224222 =10 4(64+1624+1722 4223421 =

=107*-(4096 +2562° +2892* + 42+ 2% + 20482 + 2176 2% + 256 2 +-128 2% +
+ 54423 + 64z* + 3225 +682° + 3425 4 427) =

= 107*- (4096 +2048 2 4243222 + 80023 +4812* 410025 +-382° + 427 4-28).

Or6upas koapduIMeHTh IPKU CTENEHSIX Z, Mbl HEMEJIEHHO MOJYyYUM Ta-
Ky ke Tabawiy anst BeposttHocTedi p(n) = P(S = n), kakyto Mbl momy<u-
JIM BBILIE C IOMOIIBIO CBEPTOK.

3aMeuaHue. Yrke 3TOT HPUMEDP MO3BOJISIET CAEJIATH [MOYYUTEJbHBINR
BBIBO/] O BeJIMUMHE MpeMun. JlomycTHM, 9TO MBI TOJCINTAIN HETTO-TTPEMHIO
B COOTBETCTBHUH C IIPHHIMIIOM SKBHBAJIEHTHOCTH 00sI32TEJILCTB CTPAXOBIIH-
Ka ¥ crpaxoparens kak pl™ = EX = 0-0,841-0,142-0,1 = 0,3 u npunsuiun
€e B Ka4eCTBe MJIATHI 33 CTPAXOBYIO 3auTy. 1oraa cyMMapHast MPeMHust 1Mo
paccmarpuBaemomy noprdento 6yaer 1,2 u, 3HaUUT, BEPOSTHOCTH TOrO, UTO
[UIsl BBIILIAT HE XBATHT 3THX CPEJCTB (<«BEPOSITHOCTb Pa3sOpeHHs») Oyder
pasna P(S > 1,2) = 0,3856, T.e. Hegomyctnmo Benwmka. M3 Taba. 3.3
BH/HO, 9TO JJsI TOr0, 9To0bI BEPOATHOCTH PA3OPEHUS HE MPEBOCXOMIIA,
10 %, MBIl IOMKXHBI WMETH AKTUBBI B 3 €JAWHUIBI, T.€. CTOMMOCTH OJHOTO
nosuca goxkHa 6erre 0,75. Konewno, 3to cyimiukom Gonbuias maarta (Ha-
MOMHHUM, YTO Mbl B3siJIM B KA4ECTBE €AUHUIIBI H3MEPEHUST TEHEXKHBIX CYyMM
250000 py6.) — 9TO CBSI3aHO CO CAMIIKOM MAJbIM 06bemom moprdens. Tem
HE MEHee, 9TOT MPUMEDP MOKA3BIBAET, YTO DPEAJbHAS IJIATA 33 CTPAXOBKY
JOJIZKHA, TIPEBOCXOAUTH HETTO-TTPEMHUIO.

Bapnaua 3.6 ([5]). [Tpednoaoowcum, wmo 6 KOMNAHUU 3ACTMPATOEAHO
N = 3000 wenosex ¢ eepoammocmuio cmepmu 6 meuenue 2oda ¢ = 0,3%.
Komnanus ewnaavusaemn cymmy b = 250000 pyb. 6 caywae cmepmu 3a-
CMPATOBAHHO20 6 MedeHUe 2000 U HE TNAGMUIT HUNE20, ECAU IMOM, YEAOBEK
dooicusem do KoHua 200a.

Onpedeaume CymmapHyio npemuto, JoCmamoyry10, “mobb, 00ecne4ums
eeposmuocmy padopenus nopadka 5%.

Pemmenne

Kak o6b14H0, nprMeM BeJTHYHUHY CTPAXOBOH CyMMBbI B KAUECTBE €/IMHHUIbI
H3MEepEHHsI JIEHEXKHBIX CyMM. B 3TOM cily4ae BBIIJIATHL 110 $-My [JOTOBODY,
X;, npuHaMatoT aBa 3HadeHus:: ) u 1 ¢ BeposiTHOCTSIMH 1 — ¢ U ¢ COOTBeT-
creenno. Ilosromy

EX;=(1-¢)-0+q-1=¢=0,003, EX?=(1-¢q)-0*°+q-1*=gq,

Var X; = EX? — (EX;)* = ¢ — ¢* ~ 0,003.
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Tenepb Aas cpegHero 3HaYeHWs! M JMCHEPCHM CyMMAPHBIX BHILIAT S =
= X1+ ...+ X5 Mbl umeeM:

ES = N-EX; =3000-0,003 =9, VarS§ = N-VarX; = 3000-0,003 =9.

Ucnonn3yst rayccoBckoe mpubinkeHne [IJist MEHTPUPOBAHHON W HOPMHU-
POBAHHOM BEJIMYMHBI CyMMAapPHBIX BBIILJIAT, Mbl MOXKEM IPEJACTABUTH BEPO-
STHOCTh HEPA30DEHHSI KOMIIAHUM B CJIEYIOIIEM BHU/IE:

~
~

S—ES u—9 u—9
~P (2222 < ~o (12
(\/VarS 3 ) 3
Ecan Mbl x0THM, 9TOOBI BEpOATHOCTH pasopeHust Oblna b %, BeanauMHa
(u —9)/3 nomkHa GbITh paBHOM g5y = 1,645, me. u = 3 - 1,645 +

+ 9 ~ 13,935 (BeauuHHBI CTPaxX0OBOH CyMMBbl) WK B aOCOJIOTHBIX LH(Pax
okousio 3483750 pyb.

P(sgu):p(555<“55>

vVar § = vVar S

Banaua 3.7 ([5]). Cmpazosas xomnanus saxmovuse N = 10000 dozoso-
PO6 CMPATOBAHUA NHCUSHU CPOKOM HA 00UH 200 HA CACOYIOUUT YCAOBUAL:
8 CAYHAE CMEPIMU 3ACTPATO6AHHOZ0 6 MEYEHUE 2000 O0M HECUGCTIHOZ0
CAYHASA KOMNAHUSA 6binaavueaem evizodonpuobpemamenro 1000000 pyb.,
G 6 cAYHae cmepmu om ecmecmeernun npuvun — 250 000 py6. Komnanus
HE MAGIMUM HUYE20, €CAY 3ACTNPATOSAHHBIT He Yympem 6 mevwenue 2004a.
Beposamnocms cMepmu 0m Hecuacmuozo CAYwas 00Ha U ma sHce 0as 6CET
sacmpazosarunr u pasrna 0,0005. Beposmuocmo cmepmu om ecmecmeen-
HOLE NPUHUH 3ABUCUN 0T 603Pacma. 3acmparosaHHLE MOHCHO Pa3bUms Ha
dse sospacmmbie epynnot, codeporcausue N; = 4000 u Ny = 6000 wenoser,
¢ BEPOAMMHOCINDIO cMEPMU 6 meyvenue 200a q; = 0,0040 u g2 = 0,0020
COOMBEMCMBENHO.

IHodcwumatime npemuio, GoCMAMONHYIO O BLINOAHEHUA KOMNGHUET
ceour obaszameavcmes ¢ eeposmuocmoto 95% 6es npueaevernus donoanu-
MEALHBIT CPEOCTNG. 3auumnas Hadbaska 0ad uHousuoYaALHO20 002060Da
bepemca NPoNOPUUOHAALHOT

1) nemmo-npemuu;
2) duenepcuu sonaam no doz060py;

3) cpednemy x6a0paAMUECKOMY OMKAOREHUIO GHTLAGIM TO 002060DY.

Pemmenune

[Ipumem cymmy 250000 pyD. B KauecTBE €IMHUIBI U3MEPEHHST TEHEXK-
HBIX CyMM.

Torna anst mepBoii rPymbl JOrOBOPOB MHAMBUAYAJNBHBIA yOLITOK MpH-
uumaer Tpu 3nauvenusi: 0, 1 u 4 ¢ BepositHocTsimu 0,9955, 0,0040 u 0,0005
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coorBeTcTBeHHO. Cpe/iHee 3HAYEHKE U JUCTIEPCHS BEJIMUMHbBL HHINBUTY AJlb-
HOTO yOBITKA €CTh

my; = 1-0,0040 + 4 - 0,0005 = 0,0060,

0% =1%.0,0040 + 4* - 0,0005 — m? ~ 0,0120.

Jnast Bropoit rpynibl JOrOBOPOB MHAWBHTYAJbHBIN YOBITOK MPUHUMAET
Te ke Tpu 3HaueHus 0, 1 u 4, HO ¢ Apyrumu BeposaTHocTamu: 0,9975, 0,0020
u 0,0005. B sroii rpynmne cpejaHee 3HAYEHUE U TUCHEPCHUST HHIHBUIYAJTHHOTO
yOBITKa €CTh

mq = 1-0,0020 + 4 - 0,0005 = 0,0040,

o2 =1%.0,0020 + 4* - 0,0005 — m3 ~ 0,0100.

Takum 0bpasom, [Jist TOrOBOPOB MEPBON TI'PYINbI HETTO-NIPEMHUS €CTH
my1 = 0,006, a ana #0roBOpOB BTOPO# TpYNNbLl HETTO-NMPEMHST PABHA
mo = 0,004.

3aiiMeMcst Terephb 3alUTHBIMA HaAOABKaAMM.

CpesiHee 3HaYeHUE U JUCTIEPCUS] CyMMAPHBIX BLIILIAT M0 BCeMy HopTde-
JIIO PABHBI:

ES = Ny - my + Ny - mo = 4000 - 0,006 4 6000 - 0,004 = 48,

Var§ = Ny - 0% + Na - o5 = 4000 - 0,012 + 6000 - 0,010 = 108.

Ipeanonoyxum, uro cymmapHast mpemust pasia 4. Mcnonb3yst rayccos-
CKOe npubJv>KEeHHe [Jisi HEHTPUPOBAHHON M HOPMHPOBAHHOH BEJHYHHBI
CyMMAapHBIX BBITLJIAT, Mbl MOYKEM TIPEJICTABUTEH BEPOSATHOCTH HEPA3OPEHHUST
KOMIIAHHHU B CJIEAYIOIIEM BUJE:

S—ES _u-ES u—ES
P(S<u)=P < ~ O .
( ) <\/VarS \/VarS) <\/VarS)

Ecau mbl X0THM, 9TOOBI BEpOSITHOCTL pasopeHust Obuia 5 %, BeqMUnHHA
u—E
vVar §
JnoskHa ObiTh paBHa u = ES 4 xg5 9,/ Var S. Tlepsoe cnaraemoe, ES = Ny -
-mq + Nz - Mg, SBIsETCS CyMMapHO# HETTO-IpeMHuel (KaK Mbl BUAEJH, OHA
paBHa 48), a BTOpoe faeT obuLyo 3auMTHY O 106aBKY /:

| = zg50, - VVar S & 1,645 - V108 =~ 17,095.

JIOJI2KHA ObITH PABHON Zggy = 1,645, T.e. cymmapHass mpemust

THOCHTEJIBHO WHUBUIYATBHBIX HUTHBIX H BOK [1, I jutsi noro-
OTHOCHUTENBHO a. 3a anbasok Iy, 1 oro
BOPOB U3 NEPBOH U BTOPON I'PYNII COOTBETCTBEHHO MBI 3HAEM MOKA JIMIIb
TO, 9TO

Ni- LU+ Ny-lp =1
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1.

Ecan WHAUBHUAYAJBHBIEC 3alUTHBIC HaIZ[6aBKI/I IIPOMOPUHUOHAJIBHBI
HETTO-TIPEMUAM!

ll = aml’ 12 = 0m27

TO OTHOCHTEJbHAs CTPaxoBas HaabaBka  ogHA WM Ta XKe s BCEX
JOTOBOPOB U paBHA

I
0= g ~35,6%.

INosTOMY 11 TOrOBOPOB K3 TTEPBOH TPYTIBI TPEMHUsT PABHA
p1=my - (14 6) = 0,00814 = 2034 py6.
Jnst morosopos 13 BTOpOii rpyINbl NpeMus: paBHa

p2 = ma - (14 6) = 0,00542 = 1356 pyb6.

. Ecnu gobapouHasi cymma | 1€JIMTCSA IPOTIOPIIMOHAIBHO JUCIEPCHSIM,

TO KO3 DUIHEHT TTPONOPIMOHAILHOCTH k €CTh

l
k— m ~ 15,8%.

[losToMy nuist 1OrOoBOPOB W3 MEPBOil IPYNNBl CTPAXOBAasi HAJOABKA
paBHa

I = k- o3 =~ 0,001899,
TaK 49TO IIpEMHUA €CTh
p1 = my + I ~ 0,007899 = 1975 py6.,
a OTHOCHUTEJIbHAA CTPaXOBaA Ha,Z[6aBKa
0, = ;Tl ~ 31,7%.

1
Jnst foroBOpoB U3 BTOPO# IPyTNbl CTPaxoBas HAJAOABKA PaBHA
ly = k- 03 ~0,001583,
TAaK 4TO IIPEMHSI €CTh
pa = mg + I = 0,005583 = 1396 pyb.,
a OTHOCHUTEJIbHASI CTPAXOBAasi HAJA0ABKA

0, = 2 ~39.6%.
m

2

. Ecau pobaBounast cymma [ AeJUTCS MPOIOPIHOHAJBHO CPEJHUM

KBaJPATHYECKUM OTKJOHeHusiM (ouu pasubl o1 ~ 0,1095 mas go-
rOBOPOB MEPBO# rpynmel 1 oy = 0,1 7151 1OrOBOPOB BTOPOIT PyME),
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10 K03 DUIMEHT TPOTOPIMOHAIBHOCTH Kk €CTh
l
k=— " =~0,0165.
Nio1 + Naoa ’

[Toaromy mJist 1OrOBOPOB M3 MEPBO#l I'PYINIBI CTPAaxOBasi HAADABKA
paBHa

i =k- o1 ~ 0,001804,
TaK 494TO HpeMI/IH €CTh
p1=m1 + {1 ~ 0,007804 = 1951 py6.,

a OTHOCHUTECJIbHAaA CTpaxXoBad Haﬂ6aBKa

mi

Jnst OroBOPOB U3 BTOPOH IPYMIbI CTPaxoBas HaA0aBKa paBHA
lo = k- 04 = 0,001647,
TAK YTO NMPEMHSI €CTh
p2 = ma + l2 = 0,005647 = 1412 pyb.,

a OTHOCHUTECJIbHaA CTPaxXoBad Haﬂ6aBKa

l2
ma
3ameuanue. M3meHenne npuHIUNA HA3HAYEHUS] WHAMBUIYAJIbHBIX
npeMuii TPHBOOUT K YMEHBIIEHHIO OTHOCUTEJIHHOH CTPaxoBoOil HaabaBKu
IJIs1 JOTOBOPOB II€PBOI I'PYIIIBI:

6, =35,6%, 31,7%, 30%.

CoOTBETCTBEHHO /ISl [IOCOBOPOB BTOPOM I'PYIIbI OTHOCUTEIbHAS 3a-
UUTHAST HaA0ABKA YBEJINYUBAETCS:

0> = 35,6 %, 39,6%, 41 %.

DTO CBSI3aHO C TEM, 9TO KO3(MD@UIUEHT PACCESTHUSI CyMMAPHOToO yiiepba

€CTb
Var §

ES
B TO BpeMsl KaK /is1 /IOrOBOPOB MepBoii (BTOPO# ) IPYTINIBI OH paBeH o3 /my —
—1 = 1 (coorercTBenHo, 02/my — 1 = 1,5). Koacddbuuuent papuammun
BEJINYUHDBI I/IHHI/IBI/IIZ[yaJIbHOFO y6bITKa AJ1d 1OroBOPOB HepBOﬁ prHHbI €CThb

1=1,25,

C1 = 01/m1 ~ 18,26,
a JJisl JOrOBOPOB BTOPOil IPyNIbI OH PaBeH

C2 :O'Q/mg = 25.
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Cpennuii koabdunueHT Bapuanuu, YCPeJHEHHBIH 10 BCemMy nOpTdeto
¢ Becamu N;m; /ES, i =1,2, ectn
24 _ c1+ eo

24
_61.4784_62'@_7'\)21’63.

. N1m1
ES

. N2m2
ES

c=cC + c2

Takum 0O6pa3oM, XOTsI AUCTICPCUST BEJMYHHBI WHWBUIYAJILHOTO YOBIT-
Ka JJisl JJOTOBOPOB BTOPOH T'PYTINbI MEHBINE, YeM JJisl JJOTOBOPOB MEPBOi
rpynnbl, bayKTyallMd HHIAMBHAYAJIbHBIX YOBITKOB JJisl IOrOBOPOB BTOPOH
rpynnbl (u3mepenHble kak koadhguuuenTom paccesiiusi, Tak U koabbuu-
€HTOM BapUALMH) IPEBBILIAIOT cpegHue hilyKTyalldu 110 BceMy noprdeio.
ITosTromy 66110 OB OMPABAAHO TIPHUHSITH OAWH U3 NPUHIMIOB 2 UK 3 B Ka-
YeCTBE OCHOBBI JJIs1 HA3HAYEHHUST MHAMBHYAJbHBIX TPEMHIA.

Nmest B BuaYy TONBKO HEpa3OpEeHHE KOMIAHWH, COBEPIIEHHO HEBAXHO,
Kak oOasi 3aluTHasT HaA0aBKa pacIIpeessieTcss M0 HHIAWBAIYAJbHBIM
J0roBopaM (B PABHOI CTEIEHH HE UIDACT POJE PAcHPEACTICHHE CYyMMAPHOIi
HETTO-TIPEMHMN HA WH/WBHYalbHbIE HeTTO-peMun). OiHaKo UMest B BHTY
MapKETHHI'OBBIE COODPaYKeHHsl, BAXKHO CAENATh 3TO «CNPABEIIHBBIMY 00-
pazom. Ilpexzae Bcero, sicHO, 9TO B CHJIY CTATHCTHYUECKOW OMHODOIHOCTH
JOCOBOPOB B NpeJeIax OjHONH IpyNnbl (M3 ABYX PaccMaTPHBAEMBIX), 3a-
MUTHAS HAAOABKA TOMKHA OBITH OHOM U TOHU >Ke JJisi IOTOBOPOB U3 OJHON
rpynmnsl. QgHako oqHoro ypaBuenusi Ny - l1 + No - lo = | HepocTaTouHO juist
OTHO3HAMHOrO ONPEICICHUsT MHANBUATYAJLHBIX HATPY30K {1, [o. Heobxomu-
MO HEKOTOPOE MPUHIHITHAJBHOE PEIIEHHE O «CMPABEIIHBOMY COOTHOIIIEHHH
MEXKAY HUMH.

Sanaua 3.8 ([10]). Cmpazosas xomnanus npedaazaem 002060pa cmpa-
ToBaHUSA HCUSHU HA 00un 200. Hndopmayus omrocumeavho Cmpyxmypvl
nokpuimus npusedena 6 maba. 3.4.

Tabruya 3.4
Cmpazosan Hpuvuna Bepoamuocms
CYMMQ cmepmu
500 000 06BIHaR 0,10
1 000000 Hecuacmubtl cayval 0,01

Ommnocumenvras 3auumnan nadbasxa pasna 20%.

IIpednoaostcum, 4mo omdeavhsie NOAUCH, HE3ABUCUMDL U CTVPALOCULUK
UCTOABIYEM, HOPMAABHOE NPUDAUNCEHUE OAA DACTIPEOEAEHUSA CYMMAPHDBIT
BHINAGIT.

Onpedeaume, croavko 002080p08 00AdCEH NPOJdamd CMPATOSULUK,
4MobbL COBPANHAR NPEMUS C BEPOAMHOCTIBIO 95 % nokpuieaaa cymmaprsie
BHNAAMbL.

(A) 550; (B) 560; (C)570; (D) 580; (E) 590.

4 I"U. Panun, A.U. Panun
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Pemenne
Ilycre N — obuiee 4uciio NpoOAaHHBIX JOrOBOPOB, X} — BBIILIATHI 1O
k-my porosopy, S = X; + ...+ Xy — CyMMapHbI€ BBIILIATHL MO BCEMY

noprdento, § — oTHOCUTENbHAS 3AIUTHASL HA/I0ABKA, TAK YTO MPEMHS 10
ofiHOMY norosopy pasaa p = (1 + 8)EX.
o ycnosmro, P(S < Np) = 0,95. C apyroii cTOpoHHI,

~
~

P(S<NP)ZP(SES NpES)

vVar S vVar S
W(NPES) :4,(@6%%).

vVar§ v Var Xy,
IlosTomy
0 -EXy
N—— =z = 1,645
\/m 0,95 ’ ’
rie Zpgs — KopeHb ypapHenust ®(z) = 0,95 (xsanTunb nopsiaxka 0,95

CTAHJJAPTHOTI'O TAYCCOBCKOTO DACTIPE/IENIEHHS ).
Orcrofa Jist HCKOMOrO 9HMCJIa, JOTOBOPOB HMEEM:

. mg,% - Var Xy,
02 - (EXy)?

ITockonbKy /U151 HHAUBH/IYAJIBHOTO JOTOBOPA,

EX = 500000 -0,10 4+ 1000000 - 0,01 = 60000,
EX? = 5000007 - 0,10 + 10000002 - 0,01 = 35-10°, Var X = 314108,
HCKOMO€E YHCJIO JOroBOPOB paBHO 590 W MO3TOMY BEDHBIM SIBJISIETCSI BApHU-

ant (E).

Samaua 3.9 ([9]). [pednpusmue npednosazaem 3zaxawowums 0020680p
2PYNNOB020 CMPATOBAHUA HCUSHY O0Af CEOUL compydnuros. Cmpyxmypa
nepcoHana npusedena 8 maba. 3.5.

Tabaruua 3.5
npogeccuonaronsitl YUCAO CMPATO6As | BEPOATMHOCTID
KAGCC compyonuKos CYMMA cmepmu
1 100 1 0,1
2 100 1 0,2
3 200 2 0,1
4 200 2 0,2

Aomunucmpayus npednpuamus npeonosazaem 6HECTNU 6 CIMPATo60T
POHO cymmy, PasHYIO 0XHCUIGEMBIM BUTNAGMAM CIMPATOSHLIL B03MEULeHU.

Kaowcdoili compydrnurk, 8 ceoro ouepedv, doasicen 6ydem enecmu cymmy,
pasHyto onpedeserioti doae p om pasmepa odxcudaemoti evnaamo. Pasmep
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amoti doau onpedeasemcea makum obpazom, wmobut ¢ sepoammocmvio 95 %
cpedeme cmparo6ozo Gorda TEAMUAO OAL BBINAGIMGL CIPATOEHLL 603MEUE-
Hudi.

Onpedeaume pasmep 83H0Ca 0ai PABOMHUKOS YemBePMO20 npodeccuo-
HAADHOZ0 KAGCCA.

(A) 0,060; (B)0,066; (C)0,072; (D) 0,078; (E) 0,084.

Pemrenue

[TycTb ¢ — BEPOSAITHOCTHL CMEpPTH COTPYIHUKA, S A — paszmep cTpaxoBoi
cyMMbl. [TockosibKy MHIMBHAYaJAbHBIE MOTEPU MO JIOTOBOPY NPUHAMAIOT
TONBKO JBa 3HadeHus:: O ¢ BepositHOCTHIO 1 — ¢ 1 S A ¢ BeposTHOCTBIO ¢,
cpe/iHee 3HAYEHHE WHAMBH/YJBHBIX norepsb ectb EX = g - S A, a aucnep-
cust — Var X = g(1 — q) - SA2.

Hasnee, npeanosarasi, Kak o6bIYHO, HE3ABUCUMOCThH BPEMEH YXU3HHU CO-
TPYAHUKOB NPEINPUSITUSI, MOXKHO MOJCUYUTATD CPEJIHEE U JTUCIEPCHIO CYM-
MapHBIX BBIIJIAT sl KaxKjgoro npodeccuoHayibioro knacca. Jlust sroro
HY>KHO Cpe/IHee/ JUCIIePCUIO MHAUBUYAJIbHBIX [I0TEPb YMHOXUTD HA YUCJIO
pabOTHHKOB B KJlacce:

ES'= N-EX, VarS§ = N-VarX.

PesynbraTel pacueroB npuBesennt B Tabu. 3.6.

Tabruua 3.6
mpod. o SA| ¢ | EX | VarX | ES' | Vars’
KJAacC | COTPYJHHKOB

1 100 1 |01] 01| 009 | 10 9

2 100 1 (02|02 016 | 2 16
3 200 2 10102 036 | 40 72
4 200 2 102 04| 064 | 80 | 128

YTo6HI TONYYUTh Cpe/Hee 3HAYEHNE /ANCTIEPCHIO CyMMAPHBIX BBIILIAT S
ngs Beero nopTdesiss HyXHO CIOXKHTH CPeJHUE/ IUCTIEPCHH CyMMAPHBIX
OTEPD [JIs1 BCEX YeThIpex MPOdeCcCHOHAIBHBIX KJIACCOB, TAK YTO

ES =150, VarS§ = 225.

Pasmep crpaxosoro ¢gouga pasen u = ES + p - ES. o ycnosuro, gomkHO
OBITH BEPHO PABEHCTBO

P(S < u) = 0,95,

WU, 9TO TO XKE CAMOE,

S—ES _u-—ES
P < = 0,95.
(\/VarS vVarS)

4%
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[Ipumensisi rayccoBckoe mpubsvkenne /sl EHTPUPOBAHHOW W HOPMHPO-
BAHHOM BeJTMYMHBI OBIIMX BBINJIAT, Mbl HMEEM:

u—ES .
vVar § 0,95

B paccmarpuBaemoii cuTyaiuu 3T0 PABEHCTBO MPUMET BHI:
p= 0,1$0,95 ~ 0,1645

CoOTBETCTBEHHO, 3aIMTHAs HaabaBKa AJsT pabOTHHKOB YETBEPTOrO MpPo-
deccuonanpuoro kaacca pasua 0,1645 - 0,4 = 0,0658. [losTomy BepHbIM
siBaisiercst BapuanT (B).

3apaua 3.10 ([4]). Hopmgeavr xomnanuu cocmoum uz N = 20 mucay
002080pP06 CIMPATOEGAHUS HCU3HU cPOKOM Ha 1 200. B coomsememeuu ¢ ycao-
BUAMY 002060PA KOMNAHUSL BHNAGHUBIEM, ONPEOCACHHYIO CYMMY 6 CAYHAEe
CMEPMU 3ACTPATOBAHHOZ0 6 MeveHUue 200a U He NAAMUM HUYE20, €CAY
sacmparosanmoil dostcusem 0o xonuya 200a. Bee sacmparosanmsie umeem
00HY U MY Jice BEPOATNHOCTNG CMEPMU 6 meverue 200a, pasnyro q = 0,01.
Uz 20 moican s3acmpazosannviz N1 = 10 moicay 4ea06ex 3aRAOYUAU
dozogop na cymmy by = 100000 pyb. xascowd, No = 5000 weaosex —
na cymmy ba = 200000 pyb. wascondd, Ny = 4000 venosex — na cymmy
bs = 500000 py6. xaorcovi u Ny = 1000 wenosex — na cymmy by = 1 mua-
auon pyb. Kastcovld. Omuocumenvhas cmparosas Ha06A6KE YCMAHOBACHA
xomnanuet: 6 pasmepe 8 = 15%.

Komnanus 3axa104usa 002060p NEPECPALOEAHUSA LPEISMEDPHBLE NOMEDPD
npu npedeae yoepocanus v = 500000 py6. Ilepecmpazrosounas Kom-
nanus ycmanasausaem ceoti mapud na ocnose mot gice CMAMUCTNUKY
CMEPIMHOCTIU, YIMO U NEPESAIOULAR KOMNAHUS, HO € OMHOCUMEAbHOT cpa-
zo60ti nadbaskoti 8 = 20%. Onpedeaume, Kax USMEHUMCA BEPOATIHOCTILL
«pasopenuns NepedaIowet; KOMNANUY U ee odrcudaemud 0oxod. 1)

Pemtenne

[Tpexke Bcero HaliieM BEPOSITHOCTh «PA30PEHUST» W OXKUAAEMbIA 10X0/1
DY OTCYTCTBUM EPECTPAXOBAHUSL. KIII0UEBbIM 9/1€MEHTOM pacueToB (MUMest
B BH/Y NPHMEHEHHE [ayCCOBCKOTO TIPHOJIMXKEHHS ) SIBISIETCA ONPE/IEJIEHHE
cpeauero 3uauvenuss ES u gucmepcum Var S cymmapHbix Boimjiar S; OHM
PaBHbI COOTBETCTBEHHO CyMMe CPEIHUX 3HAUYECHUH U CyMMe JTUCTIepCHil Bcex

1

) Kaxk 0BbIYHO, «Pa30peHHe» 03HAUAET, YTO JIJIS BHITJIAT MO PACCMATPUBAEMO-
My OPTGhENIO He XBATHT COOPAHHBIX TIPEMUN M, 3HAUUT, IPHIETCS MPUBJIEKATD
JIOTIOJIHMTEJIbHBIE CPEICTBA.
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I/IH,ZLI/IBI/I,ZLya.HbeIX HOTepr
N N
ES=> EX;, VarX =) VarX;.
i=1 =1

ITockonbKy BO3MOXKHBIE BHIIJIATHI MO MHANBUAYAJIHLHOMY JJOTOBOPY MPUHHA-
MalOT TOJILKO /[Ba 3Ha4eHust: () ¢ BePOATHOCTHIO 1 — q 1 b; C BePOATHOCTHIO ¢,
MBbl UMeEM:

EX;=q-b;, VarX;=gq(l—q)- b2

Hns noacuera Bequuun ES u Var § ya06HO crpynnupoBaTh j0roBOpPbI M0
BeJINUMHE CTPAxOBO#H CyMMmbl. B Hamem ciyuyae Mbl noay4um 4 rpymnmsl.
CyMMBbL CpeIHUX 3HAYEHWH U [JUCHEPCUH HHAHBHAYAJIBHBIX [IO0TEPb JJIs
JoroBopoB 3 k-it rpymmbl, k = 1, 2, 3, 4, pasubl Ngb, u Nkq(l — q)b%
coorBercTBeHHO. CJI0XKUB 9T BejuuuHbl, Mbl nojyuum ES u Var §. /lna
YHCJIEHHBIX pac4yeToB ya0buo ucnoasszosars 100000 pyb. kak eauHUy u3-
MepeHHUsI IeHEeXKHbIX CyMM. Pe3yJibrarTsl pacueTos pacnosiokeHbl B Taba. 3.7,
MoCJeHUHE CTONOEI] KOTOPOH COAEPKHUT OKOHYATE/bHbBIE DE3YJIbTATHI JJIsT
ucxoguo#t rpymnet u3 N = 20000 uenosex.

Tabauuya 3.7. Pacuem cpeduezo 3nauenus u JUCREPCUU CYMMAPHBIT BbLNAGTN
6e3 NEPECMPALOBAHUSA

HOMep T'PYTIIbI 1 2 3 4 HCXOOHAA IpyMIa
YHUCI0  3aCTPaxOBaH- 10 5 4 1 20

HBIX (TBIC.)

CcTpaxoBasi CyMMa 1 2 5 10

CPOARME — BRIVIATHL | 460 | 100 | 200 | 100 500

JJ1s1 TPy Il

AUCIepCUs  CyMMmap-

HBIX  BBbIIJAT  JAJA 99 198 | 990 | 990 2277
IPYHIIbI

Obwas cymma, cobpaHHast B BUje CTPAXOBbIX NPEMUil, eCTh
u = (14 0)ES = 575 yci1oBHBIX eJHHHL,
a OYKHJAEMbI# JI0XO0J| KOMIIAHUH €CTh
u—ES =60.-ES =75 ycnosubix eguHuny = 7,5 MUJIINOHA pPy6IIeid.

Temepb MBI MOXKEM MOACYUTATH BEPOSTHOCTH «pa3openusi» [:

S —ES u—ES u—ES
R=P(S>u)="P > ~1-9 =
( w) (\/VarS vVarS> (vVarS)

575 — 500
=1-¢ (""" ) ~1-®(1,57) =~ 5,82%.
( V2277 > (1,57) °
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[Ipeanonokum Ternepb, uYTO HAINA KOMIIAHUS 3aKJIOUHIA JOTOBOD
mepecTpaxoBaHus ¢ 1mpezgedom yaepxkamust = 500000 py6., T.e.
r = b ycioBHbIX eauHMIl. [IpM HACTYIJIEHHH CTPAaXOBBIX CJIyYaeB IO
JIOTOBOPAM ¢ BEJIUINHON CTPaxoBoii cymmbr by = 5 u by = 10 mepenaroas
KOMITAHHs! BBIILJIAYHBAET OJHY M Ty ke cymmy 7 = . [lostomy Bce 3TH
JIOTOBOpa MOXKHO O0beJWHUTb B OAHY rpymmy. /lorosopa ¢ BeJMYHHOIM
CcTPaxoBoiél cyMmbl by = 1 1 by = 2 mo npexkHemy 00pasylOT OTAEJbHbBIE
rpynnbl. Pe3ysnbTaTsl pacueTroB mjisi mepeAaroleil KOMIOAHWH B HOBOH
CHUTYyal[H cojep>kaTrcs B Taba. 3.8.

Tabauua 3.8. Pacuem cpednezo 3naveHuss u OUCIEDCUU CYMMAPHBIT BbINAGTN,
nepedaowet KOMNAHUYL TLOCAE NEPECTNPATOBAHUS

HOMep TPYTTbI 1 2 3 HCxXoAHas rpynmna
YHUCJIO  3aCTPAaXOBaH- 10 5 5 20

HBIX (THIC.)

cTpaxoBas cymMMma 1 2 5

cpegHue BbIMJIATHI 100 | 100 250 450

[lJ1s1 PPYTITBI

JHCTIEPCHs  CyMMap-

HbIX BBIIAT JaJs | 99 | 198 | 1237,5 1534,5
IPYTIBI

Takum obpaszom, cpeaHne CyMMapHbIe BLIIJIATHI MEPEAAIOIICH KOMITa-
HUU yMeHbLIUJIUCH ¢ 500 go 450, a gucnepcusi CyMMapHBIX BBIIJIAT yMEHb-
mmsiack © 2277 ao 1534,5. OaHopemenno u ko3dbduimenT Bapuanuu cym-
MapHbIX BbIILIAT yMeHbiuics ¢ 9,54 % no 8,71 %.

Paskocts ES — ES(™ = 500 — 450 = 50 aaer cpejgnue cymMapHbIe
BBITIJIATHI NIEPECTPAXOBOYHON KOMIIAHHHK. B cOOTBETCTBHH C yC/IIOBUSIME MTe-
pecTpaxoBaHus miara 3a nepecrpaxosanue pasua 1,20 - 50 = 60 [Tosromy
AKTHUBBLI MEPEIANIeHi KOMIAHWH YMEHBINATCSA ¢ BEJMYMHBLL 4 = 575 10
ul™ =515 U, 3HAYHT, O2KU/IaeMbIi 10X0/1 nepeaaronieil KOMIIaHUH COCTABUT
BEJINYNHY

uw' —ES(™) =65 YCJIOBHBIX eJuHul, = 6,5 Mujinonos pybJeil.

Jlnsi BEpOATHOCTH pa3opeHust MOCHe MePECTPAXOBAHUS Mbl HMEEM:

>
+v/Var 8(r) vVar §(r)

(r) _ (r) _
~1—® (“V';f)) —1-& (51‘?53:?) ~1— &(1,66) ~ 4,85 %.
ar S\ s

Wrak, nepecrpaxoBaHue yMeHbIIWJIO BepOSITHOCTL pasopenus ¢ 5,82 % no
4,85 %. OfHaKo 3TO JOCTUTHYTO LICHOH YMEHbIICHHs OXKUAAEMOTO JOXOI3
¢ 7,5 MuLIHoHOB pybuteit g0 6,5 Muinnonos py6aei.

RM =P($") > o) =P (5”’ —ES0  u) ES(’“)> N
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Banaua 3.11 ([4]). Komnarua saxarowuaa N = 10000 odnomunnwx dozo-
60PO6 CIPATOEAHUA HCU3HU cpokom Ha 1 200. B coomeememeuu ¢ ycaosus-
MU Jo2060pa Komnanus évnaayusaem 1 man pybaeti 6 cayvae cmepmu 3a-
CTPATO6AHHOZ0 6 TREYEHUE 2000 O HECHACTIHO20 cayyas, 100 moic. pybaet
6 CAYHAE CMEPMU 3ACTNPATOBAHHOZ0 6 MEYEHUE 2000 O ECIMECTNEEHHHLT
NPUYUH U HE NAAIMUIT HUYE20, €CAU 3acmparosarmsil doscusem do Korya
20da. Beposmmocms cmepmu om necuacmmnozo cayuas paena 5 - 1074,
BEPOAMHOCG CMEPIMAL O, ecnecmeenmbir npuvur pasha 2 - 107°. Kom-
NAHUA YCINAHOGUAG TAGMY 3a CMPATosry, ucroda us 95% eepoammuocmu
BHINOAHEHUA 0BA3AMEADCING NO PACCMAMPUBAEMOMY NOPTUPEAI0 MOADKO 3G
cuem coopanrmT npemud.

Humes 6 sudy 3HauumesvHull paamep cmparosozo 603mewenus (ecau
CMEPMB  3ACTMPATOBAHHOZ0 HACTMYNAEM, 6 PE3YADIMAME HECHACTIHOZ0
CAYMAAR), CMPATOBARL KOMNAHUA NPEONOAGaem 3aKaovums  002060p
NEPECMPATOBAHUS UPESMEPHVT NOMEPL C NPedenom yoepircarus 1 mexncdy
100000 py6. u 1000000 pyo.

Ilepecmpazosounasn Komnanus BEpEM 6 KAMECTNGE NAAITDL 30 NEPECTPA-
TosaNUE MAK020 pucka cymmy, pasuyto 160% om eeauvunwl oscudaemoir
somnaam (m. e. NEPECMPAroBOwHAL KOMNAHUSL YCTNAHABAUGCAET, OTHOCU-
meavhyto cmpazrosyo nadbasxy, pasryto 60%).

Onpedeaume 3naverue npedeaa cobCMEEHH020 YOEPHCAHUS, KOMOPOE
Obt  MUHUMUSUPOBAAO BEPOATMHOCIIL TNO20, “IMO OAA  6bNAGTM N0
PACCMAMPUBGEMOMY NOPMPENI0 bYdem HYNHCHO NPUBAERAMD JONOAHU-
meavhbie cpedemea (GepoAMHOCING «PA3OPERUAS ).

Pernenne
Hanst pacueroB yaobuo ucronb3osars 100 000 py6. kak egunuily u3zmepe-
HHs JEHE?>KHBIX CYMM, TaK 4YTO BbIIIJIaTa X 0 O AHOMY JOTOBODY NPUHHUMAET

snadenus 10, 1 u 0 ¢ BepositHOCTIMU 5 - 1074, 20-107% w1 —25-1074
coorBercTBeHHO. CpejiHee 3HAYEHNE BBIILJIATHL 10 OJHOMY [IOTOBODY €CTh

EX=5-10%.104+20-10"*-1="7-10"3 (ycnoubix eaunur) = 700 py6.,
a gucnepcus
Var X =EX?—(EX)?*=5-10"%-100+20-10"*-1-49-10"% ~ 5,2- 1072

Takum 06pazom, HeTTo-peMust pg = EX = 7-1073, a HOCKOABKY KOMOAHHST
YCTAHOBUJIA OPYTTO-TIPEMUIO P TAKOH, YTOOBI BEPOSITHOCTH HEDPA3OPEHHST
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6uia 95 %, mb nmeem: 1)

Cpx g fmaVarX ooy 164552001
g VN T

~10,75-1073 (ycnoBrbIX eanann) = 1075 py®.,

TaK 4T0 00mas npemusi papHa Np = 107,5 (yCIOBHBIX €JHHHLL).

[Ipegnonoyxkum Tenepb, YHTO KOMIAHHS PeELIAET NMepecTpaxXxoBaTh HCKH,
npesbimaoniue r pybsaei, 100000 < » < 1000000, B nepecTpaxoBOYHOH
komnannu. [lockonsky mbr nucnonsszyem 100000 py6. kak eguHuLy n3mepe-
HUSI JIEHEXKHBIX CyMM, 7" Mensiercst ot 1 1o 10. B oM cay4ae BbimiaTa nepe-
Aaoleil KOMIAHUE 10 0gHOMY Joroopy, X ()| npuHUMaeT TpH 3HAUEHHs:
1, 7 u 0 ¢ BeposiTocTsimu 20- 1074, 5-107% u 1 — 25 10~* cooTBeTcTBeHHO.
Ee cpeanee 3HayeHune U gucnepcust paBHbI

EX(MW=1-20-10"*47-5-107*=5.10"*. (r + 4),

Var X(MW =12.20.1074 ++2.5.107* = 25.1078 . (r + 4)% = 5(r? +4) - 1074,

J1as1 mepecTpaxoBOYHON KOMTIAHUK CPejiHEee 3HAUEHHE BIJIATHI O OHOMY
JOTOBOPY €CThb

EX —EX™M =70-107%-5-107*- (r +4) =5-10"%(10 — r)
U NO3TOMY IIJIaTa 3a IepecTpaxoBaHue OJHOro JOroBopa paBHa
1,6-5-107%- (10 — ) =8-107*- (10 — r).

Jlnst nepepaomieil KOMIAHAN CpeJHee 3HAUYEHHME M JANCIIEPCUs CyMMAPHbIX
BHIIAT 0 BeeMy noprdento, S| ectn:

ESM =N-EX™W =5.(r+4), Var§" =N .VarX" =5.(r2+4).
Obias nyiaTa 3a nepecTpaxoBaHue Beero noprdels ectb

101.8-107*- (10 — ) = 8- (10 — 1)

1) Takum 06pasoOM, OTHOCHTENbHAS CTPAXOBasi HAIGABKA €CTh

zosn VVarX _ 1,645-,/52-107"
VN EX ~  102.7-10°3

0= ~ 53,59 %.

HososnbHo Gosbinoe 3HadeHue # CBA3aHO ¢ O4eHb OoNbIIKMM 3HaYeHHeM Ko3du-
LHEHTA BapHAI[MH BEJIMIHHbI BO3MOXKHBIX BBIIIAT MO OAHOMY JOTCOBOPY; OH DaBeH

VVarX  V52-1070 oo o
EX  7-10-3 7T
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¥ TIO3TOMY TIOCJIE TIEPECTPAXOBAHUST TIPEMUsT, COOPAHHAST KOMIIAHUEH , yMEHb-
mwutest ¢ Np = 107,5 1o Beu4unHbBI

u =107,5 -8 (10 — r) = 27,5 + 87

Jast Beposithocr R(™) Toro, 4ro cyMMapHbIe BBILIATHI CTPAXOBOI KOMIIa-
win, S| Gosbie, yem akTHBBL Kommannd, ©(") | ¢ OMOLIBIO rayccoBCKoOro
NpUbAMXKEHUsT HMEeM:

~
~

RO =P(S) > u() =P (5(” “ES _ u) - Esm)

>

v/ Var S(m +vVar S()
™ _pe® e

%1_¢<i>:1_¢<27,5+8r 5p 20)2

vVar §(r) vV 572 + 20
g B3
Verz+20/)
Takum 06pa3oM, eCii Mbl XOTHM MEHAMH3APOBaTh BepositHocTb R(™), Hyx-
HO BBIOpaTh MapameTp 7 TaKHM 06pasom, 4ToObI (DyHKIHsT
7,5+ 3r)2
h(r) = (7,54 3r)
S )
npuHEMaJia Haubosbinee 3Hadenue. Ilockonbky

yoy 2 (7,54 37)(12 — 7,57)
Pir) = 5(r2 +4)° ’

ONTHUMAJIbHOE 3HAYEHHUE T° PABHO = 1,6, uro B abconOTHBIX UMpPaAx

7.5
cootBercrByer 160000 py6.

3ameuanmne. ITockonbky +/h(1,6) =~ 2,15, BeposiTHOCTb pa3OpEHHs]
IIpH 3TOM TIpejiesie yJepKaHus pagHa npubamsureavro 1,6 %. Oxugae-
MBIH ZI0XOJ] KOMIITAHWK [0 MepecTpaxoBaHusi Obul paseH Np — Npg =
= 3750000 pyG. (oH momcUMTHIBaETCA KaK Pa3HOCTh MeXay CobpaH-
HBIMU TIDPEMUAMHW U OXKHWAACMBIMHA BbIHJIa,Ta,MI/I). HOC.He nepecrpaxoBa-
HUsl OKuzaemblii goxog kommanua craa ul™) — ES() = 75 4+ 3r =
= 12,3 (ycnosubix eqpamn) = 1230000 py6. Takuv o6pasom, ymeHbie-
HHE BEPOATHOCTHU PA30peHUuA NJOCTUTHYTO I.[eHOﬁ YME€HbIICHUA O2KHAAEMOT'0
poxona Ha 2520000 py6.. OrMmerum, KpoMe TOro, 4TO sl JAOCTHXKEHUS
TAKOH »K€ BEpPOSTHOCTH «DPa30peHHsl» 0e3 IepecTpaxoBaHusi HeoOXOAMMO
YBEJIUYUTh NPEMUIO IO BETHIHHBI

p=EX + Tog,a9%V Var X —7.10°% 4+ 2,2-4/5,2-1071 N
VN 102

~12,02-1073 (ycaoBrbix euann) = 1202 py6.,

T. e. Ha 12 %. Do o3HauaeT yBeauuenue obieil npemun 1o Bcemy noprdeo
mo 12020000 py6., a okummaemoro aoxoma kommnauuu go 5020000 py6.
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Koneuno, ¢ ToukM 3peHusi CTPAXOBOH KOMIIAHUM 3TO rOPa3/0 Jiyd4lle, 4eM
1230000 py6. okmpaeMoro aoxoja B Ciydae NPHODpeTeHHs! IMepecTpa-
XOBOYHOI'O MOKDBITUsI, HO HE HAJ0 3a0bIBATH O PBHIHOYHBIX (hakTOpax —
CTPAaXOBATEIN MOI'YT HE COTJIACHThCS IpuobpeTaTh Hosiee 10pPOroii NpoayKT,
¥ TOr1a NpuaeTcs 3abbITh BoobIie o Jaboil npubdbLIH.

Bapaua 3.12 ([10]). ITopmgeav cmparosuura cocmoum u3 HE3Q6UCU-
MBLT 00206006 CINPATOBAHUA HCUSHU Ha 00UH 200; CMPYKMYDA 5M020 6A0KA
busneca npusedera 6 maba. 3.9.

Tabauua 3.9
YUCAO CMPATOCAR
002060p06 cymma
500 100
300 50
100 40

Cmpazosuwur oyeHusaem BepoAMHOCING HACMYNAEHUA CIMPATOB020
caywas no odnomy doezosopy wax 0,020 u wasnawaem obwyro npemuro 3a
amom baok busneca 6 pasmepe 2000.

3a nepecmparosounyio npemuro 6 pasmepe 860 nepecmparosuiuk nped-
AA2AETN NOKPHIMSG 6CE UHOUBUIYAALHBIE BBINAAMBL CEEPT COBCTNEEHHO20
ydeporcarus cmpazoswuka 6 pasmepe 40 no odromy dozosopy.

Hazpysxa nepecmpazosuura 8060e npesvuaem OMHOCUMEADHYIO 3a-
WUMHYIO HA06ABKY CIMPATOBULUK].

Onpedeaume 8epoAMHOCTVD HACTMYNACHUS CIPATOB020 CAYHASL NO 00HO-
MY J02060DPY € MOUKYU 3PEHUA NEPECTNPATOCOUHOT KOMNAHUL.

(A) 0,014; (B)0,018; (C)0,022; (D) 0,026; (E) 0,030.

Pemenne
Paccmorpum BHAuajie CHTYaIMio ¢ TOYKK 3PEHHSI TIPSIMOTO CTPAXOB-
nmka. OkujaeMble MOTEPH MO OJHOMY JOrOBODPY KAXKJ0T0 BHAA AAKTCHA

Taba. 3.10.
Tabruya 3.10

HUCIIO OXKUJAaEMbIe O’XKUJACMBbIE
JOTOBOPOB BBITIJIATHI TI0 BBIIJIATHI 10

B I'pyIIie OZIHOMY JIOTOBOpPY | IpymIle JOTOBOPOB
500 100-0,02 =2 500 -2 = 1000
300 50-0,02 =1 300-1 =300
100 40-0,02=0,8 100-0,8 =80

[TosTomMy o2kujaeMble BLITIJIATHI TI0 PACCMATPHUBAEMOMY MOPTMETI0 PaB-
bl 1380 — 310 cymmapnas uerro-mpemusa. llockosbky obmast mpemmust
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pasua 2000, oTHOCUTE/ILHAST 3AL[ATHAS HAJ0ABKA, UCIOJb3YEMast CTPAX0OB-
UIMKOM, DABHA
_ 2000 — 1380

0= 1380 ~ 0,45,

Co0TBeTCTBEHHO, OTHOCUTENIbHAS 3allUTHASA HAJ0ABKA, UCIIOJIb3yeMasi Ie-
pecTpaxoBIINKOM, PaBHa

0 =20 ~0,9.

Paccmorpum Teneph cUTyalmio ¢ TOUKH 3peHusa mepecrpaxosiuka. [1o-
CKOJIBKY OH MOKPBIBAET TOJBKO IIPEBLIIIEHHE HH/IUBHAYAJIbHBIX BBIMJIAT HA/L
COOCTBEHHBIM y/€PXKAHUEM IIPSIMOTO CTPAaXOBIUKA B pa3mepe 40, mo aoro-
BOpaM INEPBOI0 THUIIA IePECTPAXOBIIMK IIATHT cymMy 60, mo porosopam
BTOpOrO THIA — cyMMmy 10, a B AOTOBOPax TPETHEro THIA, HE y4IACTBYET
BoBce. [loaToMy [Jisl mepecTpaxoBUIMKA OXKHAaeMble MOTEPH MO OJHOMY
IOTOBOPY KaXX0T0 BUA, AafoTcs Tadi. 3.11 (HI/I)Ke ¢ — OIIeHKa BEPOATHOCTH
HACTYIJIEHHsI CTPAXOBOI'0 CJIy4asl 1I€PeCTPAXOBUIAKOM ).

Tabaruua 3.11

HUGIO 02KH/TAEMbIE 02KH/TAEMbBIE
JOTOBOPOB BBIIJIATHI 110 BBINJIATHI 11O
B I'pyIIe OZTHOMY JIOTOBOPY rpyImne J0orOBOPOB
500 60-g=60gqg 500-60q = 30000¢
300 10-¢g=10¢ 300 -10g = 3000 q
100 0 0

CrnenoBarenbHO, AJs1 MEPECTPAXOBIIMKA OYKUAAEMble BBIIIATHL [0 [1e-
pecrpaxoBanHomy noprdento pasubl 33 000 ¢ — 3T0 cyMMapHasi mepecTpa-
XOBOYHAA HETTO-TIPDEMHUSL. HOCKO.H])Ky OTHOCHTEJIbHAA 3alllUTHAA Ha,,Z[GaBKa,
UCTIOJIb3YyeMasl nepecTpaxoBiiukoM, pasua (0,9, obuias mepecTpaxoBouHast
npemusi pasha 62700¢g. C Apyroii CTOPOHBI, 10 YCJIOBHIO, 3T MPEMHs
cocrabssier 860. Orcroga ¢ ~ 0,0137, u M0TOMY BEDHBIM SIBJISIETCS Ba-
puant (A).

Banaua 3.13 ([9]). Cmpazosameav noxynaem dozosop epynnosoeo cmpa-
TOBAHUA OAS 2DYNNBL, COCTNOAWET U3 HEMBLPET YENOBEXK.

C'mparosusuk HaA3HAUGEM NPEMUI0 34 8CI0 2PYNNY 8 pasmepe § U 3aKA10-
waem 002060p NEPECMPATOBAHUA YPESMEPHULL (UHOUBUIYAALHOLL) NOMEPD
¢ npedeaom cobemeennozo ydepocanua 1 (no xascdomy pucky). Omuocu-
MEA HAA 3QUUMHASL HA0DABKA, UCTIOABIYEMAS NEPECMPATOBUUKOM, DAG-
na 20 %.

B xonue cpoxa deticmeus 002080pa CMPATOSULUR NOJCHUMBLEGAET
baranc doxodos u pacrodos. Jloxodw exaouaom mpemuro, a pacroduv.
COCNOAM U3 GUNATHEHHOLL CMPOTOGHIT 6o3meusenuti (uckaouas 0oa10
NEPECTNPATOBULUKE), TLAGMBL 3G NEPECMPATOBAHUE U GOMUHUCTIPAMUBHLE
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paczodos 6 pasmepe 20 % om npemuu. Ecau dozodw npesvwwarom pacxodu,
CMPATOBULUK BO36PAULAETN, PAZHULY CTNPALOCAMENO.

Onpedeaume oorcudaemoitl pazmep 6uNAAMBL CMPATOBAMENO TLO OKOH-
yanuy do2o6opa, ecau pacnpedeserue UHIUGUOYAALHBIL TIOMEPD 300aEMCH
maba. 3.12.

Tabaruya 3.12

seAUTUNHA BEPOATNIHOCTND
nomeps
0 0,50
1 0,25
2 0,25

(A) 0,90; (B)0,92; (C)0,94; (D) 0,96; (E) 0,98.

Pemienne

[ycrs X; — pa3smep BbILIATHL i-My 3acTpaxoBaHHOMy (Tabs. 3.12 co-
AEPAKUT PACTIpesiesieHne 5TuX Cryvaiinbix sBeamuun), X, = min(X;, 1) —
ponst crpaxoBmuka, X, = max(X; — 1,0) — nons mepecTpaxoBLIMKA
B CTPaxoBOM BO3MEILEHUH i-My 3aCTPaxoBaHHOMY.

Pacnpegenenne ciyuaiinpix enuamn X, X! ecrn:

P(X!=0)=0,50, P(X/=1)=0,50,
P(X/ =0)=0,75, P(X!=1)=0,25.

O>xusaeMble TIOTEPU TIEPECTPAXOBIIMKA 10 OHOMY 3aCTPAXOBAHHOMY
pasunl EX! = 0,25. Coorsercrsenno ofupme Oxxupaemble MOTEpU mepe-
CTPaxXOBIIMAKA PABHBI 1. 3HAYMT, MJIATA 32 MEPECTPAXOBOYHY IO 3AIIUTY €CTh
1,2.

[Mycrs S' = X{ + X4 + X} + X} — fons cTpaxoBIIUKa B CyMMAapHBIX
norepsax no aoropopy. Halinem pacnpenenenue 31oii cny4daitHOH BEJTUYIHHBL.
na sToro nogcunTaeM ee TpoUsBOAANTY O (byHKIHIO:

! ! 4 b
E2S = (E2X) = (0,5+0,52) = (4 2) = (1424627 4+ 42 4 2%).

KoadduupeHnTsl npu cTeneHsx z Jal0T HCKOMOE paclpeesieHie; OHO MPH-
BesleHo B Taba. 3.13.

Tabauua 3.13
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ITockonabky mpemusi Mo JOrOBOPY CTPAXOBAaHHUs PaBHA, O, MJATA, 34 Me-
pPECTPaxoBOYHOE TIOKPBITHE paBHA 1,2, aMUHHUCTPATUBHBIE PACXOAbI PaB-
Hbl 1, pasMep BBILJIATH CTPAXOBATEJO MO OKOHYAHHWM JOTOBOpPA PAaBEH
D = max(2,8 — 9’,0). Pacnpeaenenne cryuaiiHoii Benmwdunbl D jerko
HoJIyYuTh U3 paclipejelenusi ciydaiinoii sesuunnbl S’; oHo npuseseno
B TabJ. 3.14.

Tabauya 3.14

n 281808 0

1 4 6 5

P(D = —
D=n) ) 5| % |16 | 16

ITosTomy muisi cpentero umMeemMm
1
16

TaK 4TO BEPHBIM siByisieTcs BapuanT (B).

4 6
ED = - 28+ o - 1,84 1. - 0,8 = 0,925,



I'maBsa 4

MOAEJIN JOJITOCPOYHOTI'O CTPAXOBAHUNA
2ZKN3HN

1. OcHoBHBIE BHUAbI JOJTOCPOYHOI'o CTpaxoBaHMUA
2KM3HU

Hoorcusnennoe cmpazosanue (whole life insurance)

[Ipu sTom Buge crpaxoBanus (HUKCHPOBAHHAS CTPAXOBAs CyMMa, BbI-
JIa4YUBaCTCA B MOMEHT CMEPDTH.

[TockonbKy 4YesiOBEK paHO WA TMO3AHO YMPET, CTPAxOBas KOMIIAHHS
COBEPILEHHO TOYHO BBILJIATAT CTPAXOBYH) CyMMYy {€CJHM TOJNBLKO IIPHYUHA
CMEPTU HE NOKPBLIBAETCHA YCGJIOBUAMH JOIOBOPA, HAIIPUMEDP, €CJIU CMePTb
HACTYTINJIA B pe3yJbTaTe NPOTHBONPABHBIX JEHCTBHA 3aCTPAXOBAHHOIO).
Ecau nyiara 3a 3T0 NOKpBITHE NOJHOCTHIO BHOCUTCSI B MOMEHT 3aKJII0YEHHUSI
JIOTOBOpA, TO pedb HAET O JOBOJBLHO GOJIBLION CyMMe, COM3MEpPHMOH CO
cTpaxoBoit cymmoii. [loaToMy 0OBIYHO MpEeMUM BHIMJIAYHUBAIOTCS MEPUOIH-
YeCKH B TeYeHHe Bceil >JKU3HU WU BILIOTH 10 IOCTHU>KEHHUSI 3aCTPAXOBaHHbIM
OlIpe/IeJIEHHOrO BO3DAcTa (CKAXKEM, IIEHCUOHHOTO, KOI/d ero J0X0Abl PE3KO
CHVKAOTC ).

B 3T0ii rnaBe Mbl f7151 TPOCTOTHI PACcYeToOB Oy/1eM MPEATIONAraTh, YTO MO
BCEeM PAaCCMaTpPHBAEMBIM BHAM CTPAXOBAHHUSI TPEMHUSI IIOJTHOCTHLIO BHOCUTCSI
B MOMEHT 3aKJIOUeHHs 10T0BOpa. JleHe)KHbie TOTOKH, CBA3AHHBIE C MOXKH3-
HEHHBIM CTPAXOBAHKEM TAKOTO POa, YCIOBHO 300parkeHbl HA puc. 4.1.
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CTpaxoBasa CyMMa

rpeMus

Puc. 4.1

N-aemnee epemennoe cmpazosanue owcusnu (n-year term life
insurance)

ITpu s3ToM Buge cTpaxoBaHust BolmiaTa (DMKCHPOBAHHON CTPAX0OBOI CyM-
MBI IPOU3BOAUTCS. B MOMEHT CMEPTH, €CJIM 3aCTPAXOBAHHDBIN yMep B TeUeHHe
CPOKa AeHCTBUS JOTOBOPA, T. €. HA [IPOTSKEHUH N JIET ¢ MOMEHTa 3aKJII0Ue-
HuUs gorosopa. Ecan »xe 3acTpaxoBaHHBIN IPOYKUJI 3TH 7 JIeT, TO KOMNAHHS
He IJIATUT HUAYero.

B THnuuHbIX cilydasix BepOSATHOCTb CMEPTH 3aCTPAaXOBAHHOI'O B TeYeHHe
CPOKa AeHCTBUSI JOrOBOPA MaJd, TAK YUTO NPEMHUsI [I0 STOMY BHIY CTPAXO-
BaHHsI OTHOCHTEJbHO HeBesnka. [103TOMy BpemenHoOe cTpaxoBaHHE YaCTO
HCHONb3YIOT B CJIy9asix, KOrja TpebyeTcs: mOKPLITHE Ha DOMbIILYIO CyMMYy.

Cmpazrosanue ¢ nepemennoti cmparosotl evinaamoti (varying benefit
insurance)

B paccMoTpeHHBIX BbIllle TPUMEPAX BEJTUYNHA CTPAXOBOH BBITIIATHI ObI-
Jia (PMKCHPOBAHA H HE 3aBUCEJA OT MOMEHTA BbIMLIATHL. CyIlEeCTBYIOT MHO-
FOYHUCJIEHHBIE BH/Ibl CTPAXOBaHHUsl, KOI/Ja CTPaX0BOe BO3MEILEHHE MOXKeT Me-
HSTHCS. B KayecTBe mpumepa MOXKHO IPUBECTH MOXKH3HEHHOE CTPaXOBaHHe
C HEIIPEPBIBHO YBEJIMYUBAIOIIMMCS CTPAXOBbLIM BO3MEIIlEHUEM (continuously
increasing whole life insurance). Ilpu 9TOM BHE CTPaxOBaHMA KOMIQHUSA
BBITJIaYUBaCT B MOMEHT CMEPTH CyMMY, PaBHYIO T$ (Mb[ CYHUTAEM, YTO
JEHEXKHbIE CyMMbl H3MEDSIIOTCS y HAC HEKOTODPOH YCJIOBHOH ejuHMUEit).
CrpaxoBaHHe ¢ yMEHBIIAIOUIEHACS CTPAXOBOH BBHIMJIATOW BO3HMKAET B Kpe-
JUTHOM CTPaXOBaHUHW >KHU3HH.

Hoorcusnennoe cmpazosarue, omcpouernoe na m aem (m-year deferred
whole life insurance)

ITpu 5TOM BHJE CTPaXOBAHUS BHIILIATA (DUKCHPOBAHHOR CTPAXOBOM CyM-
Mbl TPOM3BOAUTCA B MOMEHT CMEPTH 3aCTPaxXOBAHHOTO, HO TOJbLKO €CJH
OHA, TMPOW3OIILIA [0 UCTEUYCHUH TN-JETHEr0 CPOKa ¢ MOMEHTa, 3aKJIKYEHHUsT
Jorosopa. Eciid 3acTpaxOBaHHBIA yMPET paHbllle, YEM YEpes 771 JIET [0CIe
3aKJIIOYEHHUs] JOrOBOpa, CTPAxXOBOEe BO3MEIIEHHE He BBIILJIAYHUBAETCS BOBCE.

ITo anasoruu ¢ NOXXKU3HEHHBIM CTPAXOBAHNEM, OTCPOYEHHBIM HA 1M JIET,
MOXKHO BBECTH W JIPYTH€ BHBI OTCPOYEHHOIO CTPAXOBaHUsI, 0000uaonpe
paHee BBeJEHHbIE BH/Ibl OObIYHOIO CTPAXOBAHMSI.
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Jluckpemmuwne dozosoput

Bo Bcex onucaHHBIX BbIIE pEMepax crpaxoBoe osmenienue {benefit)
BBIILJIAYUBAETCSL B BHJIE OJUHOYHOH cymmbl (lump sum) B MOMEHT cMepTH
3aCTPAXOBAHHOTO (KOHEYHO, B PEAJIbHOCTH KAK BBIMOJONPUOBPETATENIO, TAK
M KOMMaHuu TpebyeTrcs ompepeNeHHOe BPEMsI JAJIs MOATOTOBKH JOKYMEH-
TOB) — TAKHE BH/Ibl CTPAXOBAHKS YACTO HA3BIBAIOT HeNPePbiBHbIME. O THAKO
BO3MOXKHBI BBIILJIATHI W B Jpyrde MoMmeHTbl Bpemenn. Haubosee Barken
(¢ TeopeTHyecKON TOUKHM 3pEHHs) Cilydail, KOIa BBILIATA POU3BOJUTCS
He B MOMEHT CMepTH, a B CJIeJYIOLIUMHA 338 HUM [JJeHb POXK/EHHUs 3acCTpPaxo-
BAHHOTO — TAKHE BU/IbI CTPAXOBAHUS YACTO HA3LIBAIOT AucKpeTHbiMA. Eemu
canTaTh (Kak 3T0 OBBITHO AETAETCS MPN AKTYAPHBIX PACIETAX ), ITO BO3PACT
3aCTPAXOBAHHOIO B MOMEHT 3aKJ/IIOUEHUs JIOrOBOPa — LIeJI0e YMCIIO, TO JIHC-
KpeTHbI€ JIOrOBOPbl MOXKHO ONUCATh KaK /I0OIOBOPHI C BBINJIATOH CTPaxoBOi
CYMMBI B O4YepeJHYI, MOCJIe MOMEHTa CMePTH, I'OJOBLIMHY 3aKJIYeHHUs
J0roBOpa.

Hamnpumep, npu NOXKH3HEHHOM CTPAXOBAHWH C BBITIJIATOW CTPaXOBOM
CYMMBI B KOHIIE I'O/]a CMEDTH CTPaxXOBOe BO3MeLeHHEe BhINJIaYUBAETCH B MO-
MEHT

[T:]+1=K,+1,

rae K, — okpyriieHHOe BpeMsi »KHU3HH. JJIsT KaXK/10ro U3 pacCMOTPEHHBIX
paHee HeNpepbIBHBIX BUJ0B CTPAXOBAaHU CYLIECTBYET JUCKDPETHBIH aHAJIOT
C BBIILIATON CTPAxX0OBOH CyMMBI B KOHIle I'O/la CMEPTH.

B neHcuoHHBIX CXeMaX HEHTPAJJIbHYIO POJIb UT'DAIOT JTOrOBOPA JAPYroro
THIIA, KOT/J[a BBIIJIATA CTPAX0OBOH CyMMBbI IPOU3BOANUTCS He B CIydae CMePTH,
a B Clydyae JIOXKWTHS JIO ONpe/lejIeHHOTO MOMeHTa. B KadyecTBe nmpuMepoB
MO>KHO NMPUBECTH

N-aemuee wucmo naxonumeavroe cmpazosanue (n-year pure endow-
ment insurance)

ITpu sTOM BHIe CTPaXOBAHUA BBITLIATA, CTPAXOBON CyMMBbI (DMKCHDOBAH-
HOH BEJIMYHUHBI IPOU3BOJHUTCSA B MOMEHT 71, €CJIM 3aCTPAXOBAHHBIN JOXKHUJI
0 3TOTO MOMeHTa. B ciydae cMmepTH 3acCTpaxOBaHHOTO /10 MOMEHTa 70
CTpaxoBasl CyMMa He BBIILJIAYHBAETCs (OJHAKO OOBIYHO TAKOe MOKDBITHE
pelyCMaTPUBaeT BO3BPAT BCEX BHECEHHBIX MPeMHUil B CiIydae CMepTH 3a-
CTPaxOBAHHOTO JI0 NCTEYEHHsT CPOKA NefiCTBHSA JIOTOBODPA).

N-aemnee cmewannoe empazosanue (n-year endowment insurance)

ITpu sTOM BHje cTpaxoBaHuA BHIMJIATA (DUKCHPOBAHHON CTPAXOBOH CyM-
MBI IPOU3BONTCS HA CJIELYHOIMNUX yCIoBusax. Fcim cMepTs 3aCTpaxoBaHHO-
r0 HACTYTNUT J0 UCTEYEHHUs CPOKA EHCTBHSI JOrOBOPa, TO CTPAXOBAast CyMMa
BBIIJIAYHBAETCS B MOMEHT CMepTH. FCiiu »Ke 3aCTpaxOBaHHBIM JTOXKUJ 10
OKOHYAHMS CPOKA, IeHCTBHUS JIOTOBOPA, TO CTPAX0OBAA CyMMA BITIJIAYHBACTCS
B MOMEHT 71 OKOHYAHHUsST CPOKA, JIeficTBUs 1orosopa. HeTpyaHo nmoHsTh, 94T0
9TOT BUJI CTPAXOBAHUST BBHIMOJHAET (DYHKIHN KAK COOCTBEHHO CTPAXOBAHUS
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(T. e. obecrieumBaeT JOXO/ CEMbE 3aCTPAXOBAHHOTO B CJIyHYae €ro CMepTH ),
TaK 1 HAKOTUIEHUS CPeACTB (T.e. 00eCneInBaeT caMoro 3aCTPaxoBaHHOTO).
WHoraa npu cMEIIanHOM CTPAXOBAHUH CTPAXOBBIE CYMMbI, BHITIJIAIHBAEMbIE
B CJIy4ae CMEPTH U B Cllydae JOXKHUTHS, Pa3JndatoTcs.

2. AKTyapHasi cCOBpeMeHHas CTOMMOCTb 00s13aTEJIbCTB

C maremaTn4ecko# Toukm 3peHnsi doazocpouhoe cmparosarue (long-
term insurance) xapaKTepu3yeTcsi TeM, 4TO NPH PAcYeTax NMPUHUMAETCS
BO BHUMaHHe U3MEHEHUE LEHHOCTHU JleHer ¢ TedeHueM Bpemenu. [losromy
TEOPHs JOJITOCPOYHOrO CTPAXOBAHHSI CYIIECTBEHHO OMHPAETCS HA TEOPHIO
CJIOXKHBIX TTPOLEHTOB.

B wacrHOCTH, conocTaB/isist 00513aTENIBCTBA CTPAXOBATEJIS U CTPAXOBIIH-
KA, MBI JIOJKHBI IPUBOJIATH UX K OJJHOMY MOMEHTY BpemeHHu. CKaxKeM, JJIst
TOro, 9TO0BI C(HOPMYJUPOBATHL MPUHIHUI SKBUBAJEHTHOCTH 00A3aTEJHCTB
B MOMEHT 3aKJIIOUEHHUs! JIOrOBODA, Mbl JIOJKHbI PUBECTH ODA3ATEHCTBA
CTpaxoBaTelisi U CTPaxOBUIMKA HMEHHO K 9TOMy MomeHTy. Mx cpesgnue
3HAYEHUs] HASBIBAIOTCS AKTYyapPHBIMH COBPEMEHHBIMH CTOMMOCTSMH 00s13a-
TEJILCTB.

Huxke Mbl ByjeM mpejnosarath, 9YT0 MHTEHCUBHOCThL MPOLEHTOB § He
MeHSIeTCsI C TeueHneM BpeMenn; i = e —1 Gyaer 06o3nadaTh 3¢deKTUBHY 10
roJI0BY10 MPOLEHTHYO cTaBKy, v = 1/(1 + i) — koapdbuunenr auckonTH-
DPOBAHUSL U T. 1.

Kpome Toro, mockojibKy BeJIUYUHA CTPAXOBOU CyMMbI, KaK MPABUJIO,
dbUKCHpOBaHa, B AKTYapHBIX pacdeTax Mbl Oy/1eM NPHHHMATH €€ B KA4eCTBe
€JJUHULIBI M3MEPEHUsT TEHEXKHBIX CYyMM.

Besnuuna 06s13aTesIbCTE CTPAXOBOH KOMIIAHHH MO JOTOBOPAM CTPAXO-
BaHUS »KU3HU C PA30BOH BHIMJATOH €IUHUYHONW CTPAXOBOW CYyMMBI, IIPUBe-
JIEHHAsI HA MOMEHT 3aKJIIOUEeHHs JOroBopa, obo3nadaercsa 6ykBoil Z ¢ 1o-
NOJHUTEJbHBIMU UHJEKCAMU, ONUCHIBAKIUMU CTPYKTYPYy NOKpbiTUs. Bo
BCEX CJIy4Yasix BO3PACT 3aCTPAXOBAHHOIO HA MOMEHT 3aKJIIOUEHHs JIOro-
BOpa YKa3bIBAETCS B BUJE HHJEKCA BHH3Y CJeBa. Fciu crpaxoBasi cymma
BBIINIAYNBAETCS B MOMEHT CMEPTH (<«HEIPEPBIBHBINA» [OTOBOD), TO CBEPXY
CTABUTCS 4epTa; OTCYTCTBHE BEPXHEH 4YepThl O3HAYAET, YTO JOTOBOp —
«JJUCKDETHDbIN|Y, T. €. CTPAXOBOE BO3MEIIEHUE BhIMJAYUBAETCA B KOHIIE IO/
cmepru. Cpok AefCTBUSI JOrOBOPa yKA3bIBAETCH 4epe3 JBOETOYHE M0Ce
BO3DAacTa 3aCTPAXOBAHHOTO U 00PaMJIEH TIPSIMBIM YIJIOM (CBEPXY M CTIPaBa).

MareMaTnyeckoe 0>KuIaHHE IPUBEJIEHHOH CTOUMOCTH 00s13aTEIbCTB Ha-
3bIBAETCST UX AKTYAPHON COBPEMEHHOH CTOMMOCTbIO W obo3Hauaercst Oyk-
BO# A ¢ TeMH e WHJEeKcaMu, YTO U NepeMeHHast 7.

Hanpuwmep,

AJIsA IO KU3HEHHOI'O CTpaXOBaHUsA
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AJIA BPEMEHHOI0 CTpaXOBaHUA

71 vTe econ Ty < n,
zin 0, ecmuT, > n,

_ vT=, ecm T, < n,
v™,  ecam T, > n,

7 o— v, ecmn Ty > m,
m|fe = 0, ecmuT, < m.
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3. 3azmauu u pelieHus

Banaua 4.1 ([5]). Cmpazosas xomnarua npednonazaem 3axAONUMD 00-
2060P NONCUSHEHHO20 CTRPATOCAHUA Ha, cay~ati cmepmu na cymmy $ 10 000
¢ wenosexom 6 eozpacme r = 30 aem. [Ipednoaoscum, wmo cmepmuocme
onucoieaemea 3axonom de Myasepa:

flz)==, 0<z<uw,
w

¢ npedeavrvim 6ospacmom w = 100, a npemus pasna $ 2500. Cmpazosasn
KOMNAHUA UCTIOABYEIN NPU PACHEMAT METHUNECKYIO NPOUESHINHYIO CTNAGKY
i=6%.

Ywumwieasn moavko nocmynaerue npemutl, Guniams, CIparossr CYMm
U ungecuyuorhul doxod, onpedeaume cpeduee snavenue u cpeduee Keao-
PAMUYECKOE OMKAOHEHUE NPUBEJenH020 J0T000 CIMPaTosuiura (Ho MOMEHM
saxmouenua dozoeopa). Hemy pachna 6epoammocmb Mmoz20, “mo 002060p
6ydem y6oimosHvim?

Pemienue

IIpexx e Bcero oTmerum, 4To ocraTodHoe Bpems ku3uu T, = Tsg pas-
HOMEDHO pacirpejieieHo Ha npomexxyTke (0, w — ) = (0, 70). Kpome Toro,
MPUMEM CTPAaXOBYK) CYMMY B KAueCTBe €JMHUIIBI M3MEDEHHsST IEHEKHBIX
CyMM, Tak 9T0 npemust pasHa 0,25 (yCJIOBHBIX eMHNIL).

IIpy nOXU3HEHHOM CTPaXOBAHUU CTPaXOBasi CYMMa BbIIJIAYHBAETCS
B MOMEHT CMepTH 3acTpaxoBaHHOro. [1o3TOMYy npuBeseHHAsT CTOMMOCTD
(B MOMEHT 3aKJ/II0UEHHsI JOrOBOPA) eUHUYHON CTPAXOBOH CyMMBI, Z 4, €CTh

Zy=vTr = T

2

1 .
A U = g koadurnment auckonruposanns, a § = In(1 + i) — wun-
i

TEHCUBHOCTH NPOLeHTOB. COOTBETCTBEHHO, IPUBE/IEHHOE 3HAYEHHE [I0X0/a
cTpaxoBluKa ecTb 0,256 — 7.
Cpe/iHee 3HadeHHe NPHUBEIEHHOTO J0X0/a PABHO

0,25 —EZ, =0,25—A,,

rge (B CHily OPHHOMNA 9KBUBAJEHTHOCTH 0O6A3aTEJbCTB CTPaXOBLIMKA
¥ CTpaxoBaTeisl)

A, =EZ,
— pa3oBast HETTO-NIPEMHUSL 110 PACCMATPUBACMOMY BHJY CTPaxXOBaHUSL:

o w—=T

EZZJ tfe(t) dt = J et g =
0

w—x §(w —x)
0

1 — e—8(w—2)

[l
S

Ax
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Hast z = 30, w = 100, 6 = In 1,06 mbI noayumnm:
Asg = 0,241019 (yColoBHBIX eanHNI),

TaK 4YTO CpefHee 3HAYCHHE MPUBEIEHHOro 10xoaa pasHo $90.
Yrobs! HaiiTu qucnepcuro Bejimannbl 0,25— 7, oTMeTHM, 9YTO OHA PaBHA

JHCNIEPCUA BEJIUIMHBL Z 4, &

72 26T,

L,=e¢€ )
T. €. KB3JI[PAT BEJUYHUHBI Z , COBIAJAET C COBPEMEHHON CTOMMOCTHIO €JH-
HUYHOH CTPaxoBOH CyMMBI IPH HCIOJB30BAHNN TeXHUYECKON MPOIEHTHON
CTaBKH C y;[BOGHHOIjI UHTECHCUBHOCTBIO NTPOUCHTOB:

7 =27,.

CoOTBETCTBEHHO, BTOPO#l MOMEHT BEJHYHHBl 7, COBNAJAET ¢ Pa30BOM
HETTO-NIpeMHEl NpH HCHOJb30BAHHH TEXHUYECKOH IPOLEHTHOH CTaBKH
C yﬂBOGHHOfI UHTEHCUBHOCTBIO MIPOUEHTOB!

2 g 1 e (e
Bz, =" = 26(w — x)
Hasa z = 30, w = 100, § = In 1,06 mbl nosy«dnm:
EZ. =0,122549, VarZ, = 0,064459.

Taxum 06pa3oM, HCKOMOEe cpejiee KBaJIPATHYECKOES OTKJIOHCHHE PaBHO
npubauzutensuo $2539.

Jorosop ByzeT y6pITOYHBIM, €CJIH B MOMEHT CMEPTH 3aCTPAaXOBAHHOIO
npeMHus BMECTE€ C HAKOILIEHHBIMH MPOIEHTAMH MEHbIIe BbIJIAIHBAEMO
CTpaxoBoii cyMMbI. BeposTHOCTB 3TOr0 COGBITHS €CTh:

P(0,25- (1 +d)"= <1)=P (Tz < 1“74) =P(T, < 23,8)=23,8/70 ~ 34 %.

Banaua 4.2 ([5]). IIpednoaoorcum, wmo xpusas cmepmets 3adaemes pop-
MYA0TL
f{t) =0,0004-t-e%%% >0,

G CMPATOBULUK UCTIOADIYEM NPU GKMYAPHBLT PACHEMAT METHUYECKYIO TLPO-
yenmuyto cmaeky 1 — 4%.

Hadidume pasosyio Hemmo-npemuio no do20680py NOHCUZHEHHOZ0 CTNPA-
zosarus co cmparosot cymmot $ 100000, saxamoveHHOMY € “eA068EKOM
6 so3pacme r = 20 aem.

Pemenne
IIpumem cTpaxoBy10 CyMMY B Ka4eCTBE eJUHHUIbI H3MEPEHHUS JEHEXKHbBIX
cymMm. Pa3oBasi HeTTO-ipeMusi MO JOrOBOPY MOXKHU3HEHHOTO CTPAXOBAHUSI,
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3aKJIIOUEHHOMY C 4eJIOBEKOM B BO3PACTe & JIET, JaeTCst (POPMYJIOi:

A, = EvTs = Ee~ 97>

1 .
e v = 73 ko3 dunmenT auckonTupoanus, a § = In{1+ 1) — unren-
i

cuBHOCTb nponenToB. OTciona BugHo, 9yTo A, ABAseTca npeobpa3oBannem
Jlanstaca ocraToyHoro Bpemenu >ku3zuu T B TOYKe 6.
B nawewm cay4vae f(t) umeer Buj

f(t)=Let/e

a?

rae a = 50. Kak 6bj10 ycTaHOBJIeHO B 3aja4de 2.2, JJis1 TAKON MJIOTHOCTH
BpPEMEHH >KU3HH (DYHKIHST BbKHBAHUS JaeTcst (pOpMyJIoit:

s(z) = %e‘w/a.

OTC}Oﬂa aeayeT, 4TO IJIOTHOCTh OCTaTOYHOI'O BPEMEHH XKU3HH UMEET BH!

f=(t) = % = mia%e_t/a + ﬁ%e‘t/“, t >0,
T.e. ciydaiinas BenmumHa T, WMeeT pacTpefesieHne, KOTOPOE SIBJISIETCS
B3BellleHHOM cymMoii ¢ Becamu = /(z + a) v a/(z + @) 9KCIOHEHIMAIBHOTO
pacupejeseHust cO CPEJHAM @ M 3DPJIAHTOBCKOIO PACHIpPE/eEeHHsT BTOPOro
nopsaka co cpearum 2a. [Tockosmbky npeobpasosanust Jlamraca mocmemaux
X0poIlo u3BecTHbI (B Touke § ouu pashbl 1/(1 + ad) u 1/(1 + ad)? coor-
BETCTBEHHO ), MBI HEME/JICHHO HMEEM:

y A 1 L . 1 ~ z+ataxd
z+a 1+ad z+ta (1+ad)2  (z+a)l+ad)?’

r =

nst paccMaTpuBaeMbIX 3HaUeHUH napaMeTpOB

Ay = 0,177958892 ycjIOBHBIX eAWHHUII,
TaK 9TO HCKOMas HeTTo-npeMus pasHa $17 795,89,

Bapaua 4.3 ([5]). [MTodcwumatime nemmo-npemuio npu 3axA0%eHUL 00-
2080P0 0 3-T ACTIHEM CMEWANHOM CTPATOBAHUL HEAOBEKA 6 803pacme 25
aem Ha cymmy 100 mocay pybaet.

Dpazmenm mabauys, NPOJONNHCUTNEABHOCTIU HCUBHU, UCTOAB3YeMOT
empazroeoti xomnarueti, npuseden 6 maba. 4.1.
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Tabauua 4.1

[5)

T Gz Iy d. L, €x

20 | 0,001268 | 97813 | 124 | 97 750,97 | 59,67
21 0,001321 97 689 | 129 | 97 624,47 | 58,75
22 | 0,001374 | 97560 | 134 | 97492,97 | 57,82
23 | 0,001437 | 97426 | 140 | 97 355,97 | 56,90
24 | 0,001501 97 286 | 146 | 97 212,96 | 55,98
25 | 0,001565 | 97140 | 152 | 97 063,96 | 55,07
26 | 0,001639 | 96 988 | 159 | 96 908,46 | 54,15
27 | 0,001714 | 96829 | 166 | 96 745,95 | 53,24
28 | 0,001800 | 96663 | 174 | 96 575,95 | 52,33
29 | 0,001886 | 96489 | 182 | 96 397,94 | 51,42

ITpu pacuemax ucnoavsytime asPdexmuenyio 20006Y10 NPOUEHIMHYIO
cmasxy 1 = 25% u npednoaosicenue 0 PaBHOMEPHOM PACTPEOCACHUL CMED-
metl 0as OpoOHBLT 603PACMOs.

Pemienne

IIpy cMelnaHHOM CTpaxOBaHWM KU3HM HA 7 JIET, KOTOPOE BBIMOJHS-
er (byHKIMM KaK CODCTBEHHO CTPAXOBaHWSA, TAK U HAKOILICGHUS CPEJICTB,
BBITIJIATA CTPAXOBOH CYMMbI b MPOM3BOAUTCA Ha CJIEAYIOMIMX YCJIOBHSIX.
Ecau cMmepTh 3acTpaxoBaHHOI'O HACTYMHT 0 UCTEUYEHHUs] CPOKA TeHCTBUSI
JIOrOBOPA, TO CTPAXOBasi CYMMAa BBIMJIGYMBAETCA B MOMEHT cMepTH. Kcin
2Ke 3aCTPaxOBaHHBIHA JOXKHJI O OKOHYAaHHUs CPOKa JeHCTBUsS JOroBopa, TO
CTPaxoBasi CyMMa BBITJIAYUBAETCS B MOMEHT N = J OKOHYAHUH CPOKa
JAeiicTBUs JOroBOpAa.

IlosTOoMy coBpeMeHHasl CTOMMOCTb €JJUHUYHOI CTPaxXOBOil CyMMBI B MO-
MEHT 3aKJIOUYEeHHs! JOr0OBOPa € YeJIOBEKOM B BO3pacCTe T JIET, 7m:ﬁ|, JaeTcs

dopmy.oit
=z o = { vT®) | ecm Ty < n,
rn

o™, ecam T, > n.

B cuny npunnuna 5KBHUBAJEHTHOCTH ODA3aTEJBCTB CTPAXOBIITUKA W CTPa-
XOBaTeJsI Pa30Basi HETTO-NPEMHUSI PABHA CPEAHEMY 3HAYEHUIO CJLy4alHOi
BEJTUYMHBI 7 o5

Aum) = EZ i) = Jvtfz(t) dt + o™ - P(T(z) > n).
0
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Bropoe cnaraemoe jerko npeobpa3oBath K BHAY, B KOTOPOM (burypupyior
TOJMBbKO BEJTMYMHBI U3 TAGJHAIBI TPOJOKUTEIbHOCTH KHU3HHU:

v P(T(@) > n) = o™ - P(T =& > n|T > z) =

. P(T >« +n) . s(z +n) :vnlIJrn
P(T > ) s(z) I, ~

Ananornunoe npeo6pa30BaHHe AJIA IEePBOro GjiaracMoro CJIOXKHee:

k+1

n 1 k41 _
Jvfz( :ZJvfm ZJ faet) gy
0 k=0 % k=0 %

n—1 k41 n—1 k+1

= J vt es@r k) —sletk+ )dt: J e_‘”—d“k dt =
s(x) ls
k=0 3 k=0 j
n-1

_ vh— v k+12dz+k
D

Takum 06pa3om, HCKOMAasi HETTO-IPEMUSI €CTh

_ . 2 3 3
A25:§| _ % vdas + v d2e + v dar LY log ~51,3%,
5 las las

uian B abcomorHbix nudpax npubsusurensHo 51,3 Thic. pyb.

Banauva 4.4 ([26]). Cmpazoswuk ucnoavayem 6 aKMYAPHUT PACHEMAT
mabauyy cmepmuocmu 4.2 ¢ ombopom, deticmsyrowum 3 200a, u MeTHU-
weckyrw npoyenmuyro cmasky i = 3%.

Tabaruua 4.2
2] | gle] | Qel+1 | Qel+2z | Qets | €+ 3

60 | 0,09 | 0,11 | 0,13 | 0,15 | 63
61 | 0,10 | 0,12 | 0,14 | 0,16 | 64
62 | 0,11 | 0,13 | 0,15 | 0,17 | 65
63 | 0,12 | 0,14 | 0,16 | 0,18 | 66
64 | 0,13 | 0,15 | 0,17 | 0,19 | 67

HYenosex 6 sospacme 60 aem saxaonaem omaodcennsili Ha 06a 200a
002060p CMPATOBANUA HCUSHY Ha 2 2000 ¢ BBINAAMOL CMPATOBO20 BO3ME-
wenus 6 kouye zoda cmepmu. lodewumatime axmyapnyro cospemennyro
CTROUMOCTIL 2020 NOKPBUNUA, 22 A[60) (cMPaTOGAA cymma pasha 1).
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Pemenne
IIpuMeM MOMEHT 3aKJIFOYEHHUsT JOTOBOPA B KAYECTBE HAYAJIBHOrO U 060-
3Ha4UM 4epes T[gp] OCTATOUHOE BPEMSI XKU3HHU 3aCTPAXOBAHHOTO.
CrpaxoBasi KOMOAHUSI BHIILJIAYUBAET CTPAXOBYI) CYMMY
1) B MoMeHT ¢ = 3, ecyin 3aCTPaxXOBAHHBI YMDET B TEYE€HHE MEPBOTO
roAia AeHCTBUSA OT0Bopa, T. €. ecn 2 < Tigg) < 3;
2) B MOMEHT t = 4, eCjIM 3aCTpaxoBaHHBI!l YMpET B TE€YEHHE BTOPOrO
rojia JeicTeus Jorosopa, T. e. ecin 3 < Tg) < 4.

3uauur,
22 A0] = v° P (2 < Tigop < 3) +v* P (3 < T < 4) =
= UJP[GO]P[60]+1Q[60]+2 + U4P[60}P[60}+1P[60}+2Q63 =

= v*pleojpisoj+1 (q[eo)+2 + vP[s0j+2063) ~ 0,19026.

Banaua 4.5 ([5]). Bpema owcusnu onucwssemea modeavio de Myaspa
¢ npedeavhvim so3pacmom w = 120 aem, a sfexmusnan 200o6as npo-
yenmuas cmaewa ¢ = 15%. odcuumatime nemmo-npemuu das wenrosexa
6 eozpacme 40 aem, ecau sarmonaemca 002060p:

{a) nootcusrennozo cmparosarus;

(6) 5-aemnez0 cMPATOBAHUSR HCUSHU;

(6) H-aemHE20 CMEWAHHO20 CINPATOCAHUS HCUSHU;

(2) nootcusHenHo20 CIMPATOSAHUR, OTNCPONEHI020 Ha 2 200;

() nosrcusnennozo cMPATOBaHURL CO CMPATOB0T, CYMMOTI, KOTOPAR He-
NPEPHIBHO YCEAUNUBAETNCA.

Pemenne
OcraTounoe BpeMsl KU3HH 3aCTPAXOBAHHOTO MMEeT PaBHOMEpHOe Pac-
npegenenue Ha npomexxytke (0, w — ) = (0, 80):

fao(h) = g5

Wnrencnsroers nponentos § = In(1 4 14) = 13,9762 %, xoadbduyuenr auc-
kouTuposanust v = 1/(1 + i) ~ 86,9565 %. Ilociie arux npeaBapUTeNbHBIX
3aMEYaHUi IPUCTYIIMM K pacdeTaM:

0 <t <80.

80
—= 1o, 1 480 1= ,
A40—JU %dt @ 0 = 800 —8,944%,
0
(6)
2 5 5
—1 1 1 1—w
Apz = |v=dt = ——vt| = = 4,497 %:
40:3| [” 50 %= "85V |y = 80 A9T i
0
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5 80

0 5
(r)
8 80 2 80
— _ t 1 _ _L t _ v —v _ i
2|A40— JU 80d = 806v ) —7806 —6,763%,
2
(2)
80 80 20 80
_— 1 t t 1
I = |t —dt=—| —_dvt=—__o P dt =
(IA)s0 J Y 80 J806 K 806" lo *] Y g0s
0 0 0
—804 80 80 80 80
1 v 1-vw 1—(1+ 808)v
5 8002 o 5 1 805 8062 63,982 %

3anaua 4.6 ([5]). Cmpazosas xomnanua saxamovuse N = 10000 doeo-
60P06 NONCUSHENHO20 CMPATOSAHUA €O cmparosotl cymmoti b = $ 10000
xaorcoviti. Tlpednoaosicum, 4mo ocmamounoe 6Pemsa JHCudHnu Kaxncdozo
U3 3ACMPATOBAHHDLT TAPAKMEPUSYEMCA UHMEHCUSHOCTNDIO CMEPMHOCTIY
1 = 0,04, xomopas He MEHACTCA € MENEHUEM BDEMENU, 0 UHMEHCUGHOCTb
npouernmos § = 6%.

Iodcnumatime seaununy npemuu, Komopas zaparmuposasra 6vu 95%
BEPOATMHOCTD BHNOAHCHUSL Komnanued ceoux obazamenocms be3 npusae-
YeHuA JONOAHUMEADHBIT Cpedcmse.

Perrenne

HpI/IMeM CTanOByIO CyMMy B Ka4e€CTBEC ¢ JUHUIbI I/ISMepeHI/IH ACHE>KHDBIX
CyMM.

IToacunTaeM BHAYAJE HETTO-TIPEMHUIO:

oo

Po :Zz = J Ut.fm(t) dt,
]

rae fz(t) — NIIOTHOCTH OCTATOYHOTO BpeMEHH >KU3HH. ITOCKOJIbKY MHTEH-
CHBHOCTbH CMEPTHOCTH U3BECTHA, MBI MOXKEM HalTH (DYHKIHUIO BHKUBAHUST:

so(t) = e M,
4TO, B CBOIO OUYEPE/b, JAET CAeAyILyo dhopMyiy ais fu(¢):

fe(t) = peH.
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Tenepb MbI MOXKEM IIOJCUYUTATH HETTO-IIPEMHUIO!:

o]

— - 0,04
Ap= | peetOrgr= # = 00 4
z J"‘e 8 00443006

0

Bropoii MOMEHT COBpeMEeHHOI BeJIMUHHBI BBINJIAT MO UHAHBUYAJbHOMY
JIOrOBOPY MOXKeT ObITh MOJIyUYeH U3 3ToH hopmyJibl 3amMeHol § Ha 24:

E?i — 2Zz — 22 — 0,04 — 0,04
p+25  0,04+0,12 0,16

= 0,25.
CuaenoBarebHo,
VarZ, = EZ> — (EZ,)? = 0,25 — 0,16 = 0,00.
Tenepb MOXKHO MOACYUTATH OTHOCUTEJNLHYIO CTPAXOBYIO HAI0aBKY:

@ = 1,645 - ﬂ = 1,23375 %.
e 0,4v10000

CoOTBETCTBEHHO, ITPEMHSI €CTh

0=z,

p=A; (14 0)=40,4935%.

HamomHum, 4T0 BeiMunHa CTPaxoBOi CyMMbI b HCNONB3YETCS HAMH B Kade-
CTBE €IHHALIBI H3MEPEHHST JIEHEXKHBIX CYMM, TaK YTO B aOCOMIOTHBIX Iudpax

p = $4049,35.

3anaua 4.7. 1 aneapsa 2001 2000 400 cmydenmos 3 Kypca MeTGHRUKO-
MATNEMATNUNECKO20 PAKYALMEMA O0P2AHUZ0BAAL  0DUECTNGO  B3AUMHO20
CMPATOBAMUA HA CACOYIOULUT YCAOBUAL:

1) 1 aneaps 2001 200a 6ce enocam odny u my sice cymmy P;

2) 6 caywae cmepmu 6 mevenue baudicatiwur 10 aem ewinaamost ne
NPou3600AMCH;

3) 6 caywae cmepmu 3acmparosannozo nocae 10-iemnezo nepuoda 6bi-
2odonpuobpemamenio nemedienno evnaaqusatom 1000.

Hszeecmno, 4mo cmepmunocms onucui8aemcs noCmoaArHot UHmMeHcu6-
noemwro = 0,01, akmues pornda unsecmupyromes u npunocam 0oxrod,
coomeememeyrowut unmencusrocmu npouenmos 6 = 7%.

ITpu xaxom P ¢ eepoammnocmuio 95% obuecmeo cmoocem npoussecmu
ece 8unaAGMbL?

(®(1,645) = 0,95)

Pemenne

QakTrueckr OOIIECTBO B3aMMHOTO CTpaxoBaHus obecrieunBaeTr CBOUM
4JIeHAM MOXKU3HEHHOE CTpaxoBaHue, orcpouennoe Ha m = 10 jetr. [Ipumem
CTPAxXOBYI0 CYMMY B KAUECTBE eUHUIBI M3MEPEHUSA JEHEXKHBIX CyMM. Toraa
BEJIMYMHA, CTPAXOBOTO BO3MEIIEHNST, MPUBEIEHHAA K MOMEHTY 00pa30BaHuUst
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obiecTBa, paerca hopMyJioit

7 vTe, econ Ty > m,
mfz =0, ecyim Ty < m .

Pazosast HETTO-TIPEMUsT TI0 STOMY NOKPBITHIO €CTh
+oo
m,Zz =E (UTI;T,; > m) = J e tpe Mt dt =
m
m

= ?6_(”4_6)7" ~ 5,6166 % (cTpaxoBoii CyMMBr).
n

Bropoi#i Haua bHBIH MOMEHT BEJIMYUHBI CTPAXOBOTO BO3MEUIEHUS, TIPH-
BEJICHHOH K MOMEHTY 0Opa30BaHus 0OIECTBA, PABEH

E(mZs) =2 Ay = —L o™ #+20m & 0,014875.

w+ 26
[TosTomy nJist fucriepcuu UMeeMm:
2
v 7)) = [ad —(p+28)m _ [ad —2(pt+d)m 1172.
ar(m‘ z) H+256 7(H+5)26 0,0117

Tenepp MO>KHO HAHTH OTHOCHUTENIBHYH) CTPaXOBYIO HAJA0ABKY:

VVarm Zo V001172
m AaV/N 0,056166+/200 ¢

COOTBeTCTBeHHO, UHAWUBUAYaJIbHasA IPEMUA €CTh

0=z,

P = A; - (1+0)=06,507% (cTpaxoBoit cymMMsl),
i, B abCONMIOTHBIX nudpax, IpuMepHoO 65.
3anada 4.8. Cmydenmot axmyapro-unancosoti epynnv, Mpemvezo Kyp-
€@ METAHUKO-MAMEMATNMUNECKO20 PAKYADMEMA, HONY2AHHBE CTNPOLOCTNDIO

IKIAMEHO6 TO AKMYAPHOTE MANEMAMUKE, 6 HAUAAE Y1ebH020 2000 Pewu
0p2aHU306aMD CIMPATO60T Pord Ha CAEOYIUUT YCAOBUST:

1) waorcowidt ecmydenm enocum odny u my sice cymmy S;

2) ecau 6 mewenue yuebnoeo 200a CcMYyOdeHMa  OMAUUCARION, U3
yrusepcumema, o noaywaem us gonda 1000 pybaet;

3) ece yenewmo oxonvuswue mpemuti Kype noaywaom obpamno ceot
83H0C.

IIpednoaazas, wmo

1) cpedemea donda 6ydym npunocums i = 21% zo0dosw;
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2) OMYUCAECHUE BOBMOHCHO TMOADKO 6 KOHUE CEMECTNPA,;

3) nocae summet ceccuu omuucasom q; = 10% cmydenmos, a nocae
secemneti — qz = 11% emydenmos,

onpedeaume pasmep undusudyarvrhozo esmnoca S, coomeemcmeyrowull
NPUHYUNY  IKEUBAAEHMHOCTIU  0bsazameaveme donda u  kasicdozo
cmyodenma.

Pemenne
Cpeanue 0bs3aTebeTBa (POHAA MO OTHOIEHHIO K KOHKPETHOMY CTY/EH-
TY, IPUBEJEHHBIE HA HAYAJI0 Y4eDHOro roja, paBHbI

ap = 1000q; (1+i)~Y/241000(1—q1 ) g2 (1+i) "1+ S(1—q1 ) (1—g2)(144) L.

Ob6s3aTeNBCTBA CTYAEHTA 3AKJIOYAOTCS B PA30BOM ILIATEXE CYMMBI S,
U [O9TOMY HPHUHIMI SKBUBAJIEHTHOCTH ODSI3aTENBCTB O3HAYAET, YTO

S =1000g1 (144) ™Y 24+1000(1—q1)g2(144) T +S(1—q1)(1—g2)(144) 71,

OTKY1a

011+ + (11— g1)g

= 1000 0 (- )

~ 511 py6.

3anaua 4.9. IpoussodcmeeHHas KOMNAHUA DEWUAG 3ARAIOYUMDL 2PYNNOo-
601 002060D NONHCUSHEHHO20 CINPALOBAHUA CEOUL COMPYOHUKOS ¢ pasosot
BbINAAMOT, NPEMUL 6 MOMEH 3aKA0uerus dozosopa. Cmpazrosas cymma
pasna 1000 das xascdozo pabomruxa.

Ipemus, xomopyo 3anpocus CMPALoSUWUK 30 3MO0 NOKPLINUE, PAGHA
Py = 449,35 na 0dno20 3acmpazosantozo.

Oonaxo cmparosamens MoAHCem 6uideAums Ha 00H020 3aCMPATOBANHO-
20 moavko cymmy P = 400. Iockoavky cymma, Komopoti pacnoazaem
CIMPATo6amen, HEAOCMAMOUHA OASL OTAAMYL 002060P0, HA ONUCAHHBLT 8bIULE
YCAOBUAL, CMPALOSULUK TUPEOAOHCUA OTNAONHCUMD NOKPUNUE HA HEKOMO-
puiti cpok m (m. e. obecnenumy compyonuram CMpParosamens OMmMePOHEHHOE
CIMPATOBAHUE HCUSHL) U 3G CHEM IMO20 CHUSUML NPEMUIO.

Hatidume snavenue m, npednoasazas, ¥mo cmparosuux pacciumvleaein
npemuro max, 4¥mobvt ¢ HeKOMOPoOl 6EPOATNHOCIILIO (t, KOTMOPAs ONPedes-
EMCA NOAMUMUKOT KOMNOHUY U ABASREMCA Purcuposannoti seausunott 60
BCET AKMYGPHOBIL DPACHEMAT, SUNOAHUMD CE0U 00A3AMEALCNBA N0 IMOMY
nopmgbearo 6e3 npueaeweRUs CONOAHUMEALHULE cpedcma. Kpome mozo, npu
AKMYAPHOLL PACHEMAT CIMPALOSUWUK UCTIOADIYEN TNELHUYECKYH NPOUEHTT -
nyro cmaexy i+ = %% — 1 u npednoaaeaem, wmo unmencusHocmb cMepm-
HOCTNU 0AS BCET 3ACTNPATOSGHHLT NOCMOosnHa U pasna 1 = 0,04.
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Peurenne

HpI/IMeM CTanOByIO CyMMy B Ka4eCTBC CJUHUIbI I/I3MepeHI/I${ JACHE>KHDBIX
CyMM. TOFI[a BECJIMUUHA CTanOBOFO BO3MeI_[LeHI/I${, HpI/IBeI[eHHaH K MOMeHTy
3aKJOYEHHsT JOr0BOpa, gaeTcsa GopMyJIon

7 _ vT=  ecm T > m,
™| 0, ecm Ty < m .

PazoBas HETTO-TIPEMUS TI0 3TOMY NOKPBITHUIO €CTh

+oo
m‘Az = E (’UTa:;Tz > m) = J’ 675tu67ut dt — ﬁef(p"k(;)m
m

Bropoii HauasbHbBI MOMEHT BEJIMYHHBI CTPAXOBOTO BO3MEIEHUSI, TIPH-
Be/I[eHHOH K MOMEHTY 3aKJ/JIO4YeHUs J0roBopa, paBeH

ZN\2_2 3 _ M —(p+28)m
E(mIZz) _m\Az—me (uF28)m

ITosTomy nJis1 AUCTIEpCHH WMeeM:

2
Z Y= _H  —(ur20)m _ M —2(p+8)m
Var (miZ2) = g5 PEEEN '

Tenepb MOXKHO HAlTH OTHOCHTEJbHYIO CTPaxoBylo HajabaBky (Huxke N —
YHCJIO 3aCTPAXOBAHHBIX [I0 PACCMATPUBAEMOMY I'DYNIIOBOMY J0TOBOPY ):

\/Varm‘Zw . -T_a (u+6)2 eum_l.

mlAVN VNV p(p+26)

ITosToMy mpeMHs 3a 0OJHOr0 3aCTPaXOBAHHOI'O paBHA

0=z,

— _ 5)?
P= A, (1486 (ut8)m \/ BAO) opm 1 41
m| (1+6) = u+6 \/_ u+26 +

UcexopHas cutyanust (06bI4HOE MOXKU3HEHHOE CTPAXOBAHKE) COOTBETCTBYET
cryyvato m = 0, Tak YTO BEpHO PaBEHCTBO:

Py= "t ( 2a N 1)
0 = .
B+ 06 \VN /u(p 1 26)
x
W3 3Toro ypaBHEeHUsI MOXKHO HalTH BEJIHUUHY ——:
yp Y vV'N

Ta p+é p(p + 28)
2o _ (P 1 ~ 0,1645.
VN ( " ) J
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Teneps npusesennyio Boime GopMyay ajas P MOXXHO pacCMaTpuBaTh KaK
ypaBHEHUE C OJIHOH HEU3BECTHOM 1M, OTKY/a *

m ~ 1,23798 ~ 1 rog 3 Mecsana.

3anaua 4.10. /s mozo, wmobbl 3aCMparosams HCusHo 00H020 HEAOBEKA
8 so3pacme r = 30, bvira OP2aHU308GHA CNEYUUAABHAA CINPATOBAA KOMNA-
Hus ¢ Kanumasom wg = 10. Hpemuu naamamcesa HEnpepuero co cKopocmsio
¢ = 2 na npomasicenuy 8cetl HCUSHU YEA0BEKA, O CMPATOB0E BO3MEULEHUE
BHTAGYUBAEMCS HEMEDACHHO TLOCAE cmepmu. B cayvae cmepmu om «ecme-
emeennuzy npuvun (yeaosnas sepoamuocms 0,9) cmpazosoe 603mewenue
pasro 40, a 6 cayuae cMepmMU OM Hecwacmuozo cay4as (ycaoenas 6eposm-
nocmo 0,1) — 80. Hasecmmno, wmo lzg = 96307, 145 = 92181, lg5 = 78160,
a i = 0%. Hodcvumaiime sepoammnocmo pasoperus KOMNAHUL.

Pemienne

AKTHUBBI CTDAXOBIIHMKA K MOMEHTY CMEDTH 3aCTPaX0BaHHOrO OyayT pas-
Hbl U = ug + ¢+ T39 = 10 4+ 2T39. Komnanust pasopurcsi, ecau pasmep
CTPaxoBoro BosMennenus (0603HaunM ero 4epes YY) Gyger Goabie, yeM u.
[TosTomy, obozHauas depe3 R cobbITHE «KOMIAHUS Pa30PHUIACHY, IO HOP-
MYJI€ TIOJTHOH BEPOSTHOCTH UMEEM:

P(R) =P (10 +2T30 < Y) = P (10 + 2T < Y|Y = 40) x
X P(Y =40) + P (10 + 2T30 < Y|Y = 80) - P(Y = 80) =

= 0,9P (Tyo < 15) +0,1P (T < 35) = 0,920 117 gl Tos

30 {30
_ lsg — 0,945 — 0,1l65 ~ 5’74%
{30

Bapaua 4.11 ([22]). Hozoseop cmparosanua scusnu Ha mpu 200a npeod-
NOAG2AEM BHNAAMY CMPATOB020 B03MEWEHUA 68 KOHUE nocaedHezo 200a
otcusnu. Cmpazosas cymma cocmasasem 300 000 6 cayuae cmepmu 3acmpa-
TosanHo20 8 nepswviti 200 deticmeus dozosopa, 350000 6 cayuae cmepmu
3aCcMpParosannoz2o 8o emopot 200 delicmeusn dozosopa u 400000 6 cayuae
CMEPTNU 3ACTNPALOBaHH020 8 mpemudi 200 deticneus dozosopa. ITpu axmyap-
HOLE PACHENAT KOMNAHUS UCTIOADIYE, METHUMECKYI NPOUCHIMHYIO CTNAGKY
1 = 6% u npednosazaem, wMO GEPOAMHOCTD CMEPMU 3ACTNPATOCAHHO20
6 k-1 200 deticmeus dozoeopa, ¢z 1k, k = 0,1, 2, daemcsa Ppopmyaot:

Gork = 0,02+ (k + 1).

quy pasra axmyapHas COBPEMEHHRAA CIMOUMOCITD obazamenoems cmpa-
TOoBWUKA 1O B8blNAAIME CTNPATO06020 603M€’u4€HU.ﬂ?

1) YnceHHO pemmMTB 9TO ypAaBHEHME OYEHB YAOOHO ¢ MOMOIIBIO IPOTPAMMBI
Microsoft Excel, ucnonbsys komangy Goal Seek (IToaGop mapamerpa).
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Pernenne

[Mycrs T, — ocTaTo4HOE BpeMsi »KU3HH 3acTpaxoBanHoro, K, = [T,] —
OKpyTJIeHHOe BpeMst »ku3hH, v = (1 + i)~ ! — xoacbdunuenT guCKOHTHPO-
BaHUsl, Z — NIpUBE/JEHHAs (HA MOMEHT 3aKJI0UEHHS JOTOBOPA) CTOMMOCTh
cTpaxoBoro Bosmemenus. [lo yciosuio

300000v, ecanm K, =0,
Z =< 35000002, ecoum K, =1,
40000003, ecmu K, = 2.

[TosTomy
EZ = 300000v-P(K, = 0)+350000v*-P(K, = 1)+400000v*-P(K, = 2).
Ho
P(K,=1)=P(1 < T, <2)=1/qs = Ps * Gu=1 = 0,98 0,04 = 0,0392,
=Pz Pz+1 ' que+2 = 0,98 . 0,96 . 0,06 = 0,056448
3uauut, EZ = 36 829.

Bamaua 4.12 ([14]). Cmpazoswux 3axaonua boavuioe “ucao 00HO-
MUNHKE 002080P06 CIMMPATOBARUA HCUSHU HA 08a 2004 ¢ Sunaamot
100000 6 xonue 200a cmepmu. OoHa Mmpemv 3ACMPALOSAHHBLEL ABALEMCSH
KYpuavujuramu, a dee mpemu — wem. (OcmamoyHOe 6PEMA IHCUSHU

onuUcCHIBAEMCA 3AKOHOM
t 2
tDx = €Xp | — (5) s

2de 60 = 1,5 das xypusvwuros u 8 = 2 das mex, Kmo we Kypum.

Komnanusa pewuas HasHasums 00ny pa3osyio npemuio 0As 6Cexr 3a-
empazosannnx. Onpedeaume smy npemuto, ecau i = 5% (nazpyska ne
YHUMBBAENCA).

Perenne
PaszsoBast HETTO-TIpeMHUST 110 PACCMATPHBAEMOMY BHIY CTPaXOBAHHSI €CTh
P= lOOOOOAi:§| =100000- (v-P(T, < 1)+ v?. P(1< T, <2)).
Ho
P(Tm <1)Eq:c:1_p151_1pm,
P1<T,<2)=P(Ty >1)—P(Ty >2)=1p, — 2Pz

J1ast Ky pHJIBIITUKOB:

P(T, < 1) =0,35882, P(1<T, <2)=0,47217.
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Jlas1 Tex, KTO HE KypUT:
P(T, < 1)=0,2212, P < T, <2)=0,41092.

[osToMy 1711 KypWJBLIHKOB pa3oBas HeTTo-pemHs ecTb P’ = 77000,
1

a AJs TeX, KTO He KypuUT — 58338. YcpeJHsisl 3TH NpPEeMHH C BeCaMH 3

2
U  COOTBETCTBEHHO, MBI Oy {HM P =64559.

3ana4ua 4.13. Pasosasn nemmo-npemus no dozosopy 20-remmeeo cmpaxo-
BAHUA NHCUSHU € “esosexom 6 sozpacme 40 aem, 8 coomeememeuu ¢ Komo-
PUM 8 caydae cmepmu 8 mevenue k-20 2000 deticmsus dozosopa 8 Konue
amozo 2000 sunaguusaemes cmparosas cymma 21 — k, pasua 13. Cmpa-
L0808 KOMNGHUA UCTIOABL308AAN NPU PACHETNOL METHUYECKYIO NPOUECHTIIHYIO
cmasxy © = 6% u mabauyy cmepmuocmu ¢ qq = 0,2. Kax usmenumcs
HEMMO-NPEMUA N0 IMOMY (02080pY, €CAU (g9 YMEHDBUWUMCA 6 2 pada 00
seauruno, ¢y = 0,17

Pemenne

Ucxoanast nerro-npemust, (D A) JIOBJIETBOPSIET COOTHOIIIEHUIO:

1

40:70)> Y’
(DA)L)%' = vqq0 - 20 + vpgo - (DA)L@‘.
1

41:19|
g41, - - - » 59, AJIs1 HOBOH HETTO-TIPEMHUH BepHa (opMyJia

[Mockonbky BesuunHa (D A) oIpesiesisieTcs TOJBbKO 3HaYeHUsSIMU

*\1 * *
(DA%) 4090 = vqa0 - 20 + vplo - (DA)}HE\ =

(DA)};()%‘ — Vq40 20 -

Vpao

= vqy - 20+ vpyg
= 20vqjy — 20vqq - % + % ' (DA)iO:m =

— 90y =910 L Pio (p AVl A 19 9665.
v P40 +P40 ( )40:20‘
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ITOZKN3HEHHBIE PEHTHI

1. OcHOBHBIE BUbI PEHT

Hoanas nostcusnennaa penma (whole life annuity)

[Ipocreiiiasi TOXKN3HEHHAs PEHTA MOXKET OBITh ONMMCAHA CJIELYHOI[AM
obpasom. Haunnasi ¢ HekoToporo momenta tg = 0 4ejioBEK pas B roj
HAYMHAET MOJLyYaTh OIPE/EJIeHHY 0 CyMMY (KOTODYIO OOBIUHO IIPUHAMAIOT
B KaUeCTBe YCJOBHON eHEeKHOH e;LI/IHI/IL[bl). BrinuiaTel npousBoaaTcst TOb-
KO BO BPpEM4d »KHU3HHU YCJIOBCKA.

DToT JeHeKHBIH MOTOK U306pakeH Ha puc. 5.1.

R N S U IS

0 1 2 ... K, T, BpeEMS

(2)

Puc. 5.1

PenTta MOXkeT paccMaTpuBaTbCs KaK PeryJIsSIpDHBIA JOXO[J JJs MOJNyda-
rejist peHThl (06b194HO B crapoctu). C Apyroil CTOPOHBI, NEPHOJUYECKUE
MPEMHH, BBILIAYUBAEMbBIE CTPAXOBATEIEM TT0 OOBIYHOMY JOTOBOPY CTPaXo-
BaHHS YKU3HU, MOXKHO PacCMaTPUBATh KAK PEHTY, MOJYUYAEMYIO CTPAaXOBOK
komnanuei. [losToMy Teopus peHT BakHA HE TOJBKO LISl PAcUYeTa MEHCH-
OHHBIX CXEM, HO U JIJIsl pacuyera IIepPUOJINYECKUX ITPEMUil.

BpeM@HH(lﬂ NOHCUSHEHHAA PERMA

[IycTh, kak u paHee, ¢ = (0 — HacTOAIUHA MOMEHT, & BO3PACT YE€JIO-
BEKa, KOTOPOMY BBINJIAYMBAETCS PEHTA — & JEeT. N-AeMHAL SPEMEHNAS
nosicusnennas pewma (n-year temporary life annuity) onpesgensierca kak
cepud BbIILJIAT eﬂI/IHI/I“IHOI';I CYyMMBbI, IIPOU3BOAUMBIX Da3 B roa nNO>KU3HEHHO,



130 I'a. 5. Hoocusnennvie pernmat

HaunHast ¢ MomeHTta tg = 0, HO He Dosee, yeM n Jier. Takum obpazom,
eI YeJIOBEK NPOXKHUBET eme 1 et (T.e. ecim T, > 1), TO MPON3BOANTCS
POBHO 7 BBIIIAT C YNPEXJEHUEM; eciin ke T, < 7, TO MPOU3BOAUTCSH
K, + 1 Beimuiar. DTu gBa ClieHAPHUs YCIOBHO M300paXkeHbl Ha puc. 5.2.

e rrr

0 1 2 n T, Bpems
()
0 1 2 ... K, T, n BpeMst
(z)
Puc. 5.2

Omcpodentas nojcusHerHas penma

Ilycte, kak u paHee, {9 = 0 — HacTOAIIMIA MOMEHT, & BO3PacCT de-
JIOBEKA, KOTOPOMY BBIIJIAYHBAETCS pEHTa —  JeT. OmcepouenHnas Ha m
aem noocusnennas pewma (deferred life annuity) onpenensierca xak cepust
BBIMJIAT €JIMHUYHOH CyMMBI, MIPOU3BOJUMBIX Pa3 B I'0Jl, HAUUHAS ¢ MOMEHTa
to + m = m, 10 Tex nop, MoKa YesoBeK >KuB. OTHAKO eC/IH YeJI0BEK YMPeT
JA0 MOMEHTA 17, TO HU OJHOU BBITJIATHI HE TPOU3BOIUTCS.

DTH IBa CUEHAPHST YCJIOBHO W300paXkeHbl Ha pHcC. 5.3.

0 ... m—1 m K T: BpeMst
(z) (z 4+ m)
6 I i’z m BpeMs
(z) (z 4+ m)

Puc. 5.3

THoorcusnenmoie PEHMBL B8BINAAGHUBAEMDBLE C 4acmomoil P

B PaCCMOTPEHHBIX BbIIIE IMMPpUMEPax MnpeanoJarajacb, 4YTO BbIIJIATHI
NPOU3BOAATCS OAKMH pa3 B rog (B Hadase roga). s npuiokeHui K NeHcH-
OHHBIM CXeMaM ropa3/l0 MHTepecHee ciydaii, Kor/a BbIILIAThl POU3BOISITCS
pa3 B mecay (p = 12), pa3 B xBapraa (p = 4), pa3 B negeqo (p = 52).
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B cranmapTHbIX PEHTAX TAKOTO POJia B KAYECTBE YCAOBHOM EHEKHOH e/H-
HULBl PACCMaTPUBAETCS ajrebpamyveckasi CyMMa BCEX BBIILUIAT B TEYEHHE
roga. Minaue roBopsi, Kaxkast OT/eJIbHAs BBILJIATA UMeeT BeJMIuHy 1/p.

Henpepoiervie permot

HenpepbiBHBIE PEHTHI MOXKHO pAacCMATPUBATh KaK NMpeJesbHbIN CTydaii
PEHT, BBINJIAYMBAEMBIX ¢ 4acTOTOH P npu p — +o0. Ux MOxkKHO npejcTas-
JISTh KaK HENPePBIBHBIHN JeHeKHBII IOTOK (c1<a>1<eM7 HEeNpepPbIBHYIO TOHKY IO
CTPYIO 30JI0Ta), TEKyIMil cO CKOPOCTHIO 1.

2. O1ieHuBaHUE PEHT

Memod cymmapnoti svinaamaot

CTouMOCTb PeHTHI B HavaJjbHbIH MOMeHT BpemeHu tg = 0 obo3Haua-
10T CUMBOJIOM Y C COOTBETCBYIOLIMMHM HHjeKcaMu. Fe MOXKHO HOACYMTATH
JIByMsl OCHOBHbIMM criocobamu. IIpu McHoONB30BaHMM MeTOa CYyMMAapHOH
BRIIIIATEI (aggregate payment technique) mokwsHeHHAasi peHTAa paccmart-
pUBaeTCs Kak OObIYHAS PEHTA, HO CO CJIYyYaiHBIM YUCJOM BBIIJIAT. ITO
HO3BOJIAET NOXYYHTEH ABHYIO (DOPMYJIY /111 COBPEMEHHON CTOMMOCTH PEHThI
¢ ToMoIbI0 HOpMYJI JJ151 JeTePMUHHPOBAHHBIX PEHT U CBSI3aTh €€ C COBpe-
MEHHOHN CTOMMOCTBIO COOTBETCTBYIOIIErO BHIA CTpaxoBaHusi. Hanpumep,

J1J151 TO’KU3HEHHOU PEeHTHI

- . 1—pf=t 17,
Yo =g 57 = d -4

J1J151 BpEMeHHO! MO’KU3HEeHHOI pPeHThI

v ), ecm Ty >n
x:n| = aml, eciu Ty <n  —
1 _ k(3
—v, ecau Ty > n,
_ d _ 1- Za::ﬁl
1 _ pKat1 d ’
d , ecm Ty < n,

J1J1s1 OTJIOXKEHHOM MOYKMU3HEHHOH PEeHTEBI

eciu Ty <m
m Ka+1
— v
= —y > eom Ty >m, _
0, eciu Ty < m, d

?

a ml 05, 1) ecmm Ty >m
m|fe = =

v

AKTyapHaH COBDPEMEHHAA CTOUMOCTDL PEHTHI — 3TO NIPOCTO MaTEeMaTHYEC-
ckoe oxupanune (crywaiinoii) cospemennoit croumocru. Ona 0603HauaeTCH

B¥
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CHMBOJIOM @ C COOTBETCTBYIOIIMMH uWHAeKcaMmu. [losromy merom cymmap-
HOrO IJIATEXKA HEMEJIEHHO JaeT cjeayroie bopMmynbl [Jisl aKTyapHBIX
COBPEMEHHBIX CTOMMOCTEH HA30BbIX PEHT:

JAJIsT TOXKU3HEHHOH DPEHTHI

.. 1- A,
b= g
JJis1 BDEMEHHOM MO>KU3HEHHOU PEHThI
_ 1- Az:n|
Qp.7| — d 3

Memod mexyuiezo naamesica

B orauuune oT MeToaa cyMMapHO# BBIIATHI, KOTOPBIH DAaCCMATPHBAET
NOXKH3HEHHYO PEHTY KaK CyMMYy CJIy4YailHOro 4MCJIa JeTePMHUHHDPOBAHHBIX
cJlaraeMbIxX, METOJ Tekylnell Bbimiarsl (current payment technique) pac-
CMaTPUBAET NMOXKHU3HEHHYIO DEHTY KaK CyMMYy A€TCPMHUHUDOBaHHOTO (BO3—
MO>KHO, GECKOHEUHOI0) YMCIa CJlyYalHbIX CJAAraeMblX.

Hanpumep, /st N0XXKWU3HEHHOU pEHTHI 9TO O3HauUaeT CleayUlee.
B npunnune BoImiaThl BO3MOXKHBL B J1000# MoMmenT Bpemenu k = 0, 1,
Beiniata B MOMeHT k NPOM3BOAMTCS, €CJIH YEJIOBEK €IE XKHB, T.€. eCJIH
T, > k. TlosToMy BeaWYHHA BHIIJIATHL B MOMEHT Kk — 9TO WHAHKATOPD
cobbitust {T,, > k}. CooTBercTBEHHO NpPUBEJEHHAs] LEHHOCTb 3TOM
BBITJIATEl B MOMEHT ty = 0 — 3710 caydaitnas sesmamua v¥[{T, > k}
U, 3HAYUT,

+ o0
Yo=Y o* H{T: > k}.

k=0

[TosTomy aJist cpeiHErO 3HAYUEHUST HMEEM:

i, =Y f P(T, > k) kalk.
k=0

Ju1st BpeMeHHO MOXKU3HEHHON PEHTHI COOTBETCTBY O AsT (hOPMYyJIa BbI-
IISIIAT CAEAYIKUM 0bpasom:

27 i I(Ty > k)
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W, 3HAYHT,
n—1 1 r+n—1
. _ iy k k
o) = EVaim) = 3 0FP(Ty > k) = P PAUS
k=0 ¥ k==z

Hast OT/IOKEHHOU Ha M JIeT MOXKU3HEHHOW PEHThI COOTBETCTBYHOLIAS
dhopMyJia BBITJSIIUT CAEAYIONTHM 06pa3om:

+oo
mYe =D 0" I(Ty > k)
k=m

U, 3HAYHT,

+oo too
.o o k 1 k
k=m k=z+m

3. AKTyapHOe HaKoOILJIEHue

PaccMOTpPUM NEHCHOHHBIR (hOHJ, B KOTOpbIi N 4ejloBeK B BO3pacTe
T JIeT KaxK/Iblii BHECJIU 110 eJAHUYHOH cymMe B MoMmeHT L9 = 0. K MmomenTy ¢
ata cymma sbipacrer jo N - (1 + 4)t. OaHOBPEMEHHO COKPATHTCH M YHCJIO
y4aCTHHKOB (DOHJA — B XKUBbIX ocTaHeTcsa B cpeprem N -P(T, > t) = N x
X lyztt/ly wenosex. Ecau Ha cpepcrba hoHJa MOTYT NPETEHI0BATEH TOJBKO
JKUBbIE y4YaCTHUKH (OHJZ, TO Ha KaXKJO0TO M3 HUX OyJeT NPUXOAMThCS
cymma
le

lm+t

A(z;t) = (1 +14)

Ar0 axmyaproe naxonaenue 6oablue, yem obbiunoe Hakomsenue (1 + 4)°
B TEOPUH CJIOXKHBIX MPOLEHTOB, TaK KAK MEHCHOHHBIH CYeT yYaCTHHUKA
pacTeT HE TOJBKO 3& CYET JOXOJ0B OT MPOLEHTOB, HO M 34 CYET CPEJCTB
YMEpIINX Y1aCTHUKOB (DOH/A.

Axmyaproiti kosdduyuernm duckonmuposarus E, — 310 cpeguss cym-
Ma, KOTOPYIO Hy?>KHO UMETh B MOMeHT {g = () 4eIOBeKy B BO3pacTe I, 4To0bI
B MOMEHT { NOJNyYHTb, €CAU OH EUE HCUG, EJANHHIHYK) CyMMY:

_ ot ot laye 1
tEx =0 -P(Ty >t)=v L =A@

Ucnonb3yst noHATHE aKTYyapHOTO JHCKOHTHPOBAHHS, MOYKHO 3alUCATDH HO-
Bble Bepcud (hOPMYJI JIjisi BBEJEHHBIX BBIIIE AKTYAPHBIX CTOMMOCTEN DEHT:

e o]

n—1 oo
Gy = E kEwa dw:ﬁ\ = § kEan m|aw = § kEzx = mEg - aw+m
k=0 k=0 k=m
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4. 3ajiaum U perieHus

Bapnaua 5.1 ([5]). Hasecmno, wmo
lsp=96307, l33=96117, I35 = 95918.

Hodcyumatime axmyapry0 COBPEMEHHYIO CMOUMOCTD 3-T Aemuetl ape-
MEHHOT, NOHCUSHEHHOU DEHMBL, EBBNAGYUBAEMOT Pa3 6 200 6 Havase 2000
6 pazmepe 10000 pybaeli. Bospacm w«enosexa HA MOMEHM 3AKAIOUEHUSA
dozosopa — 30 aem. IPpexmuenan 200o6as npouyermuas cmasxai = 25%.

Pemienne
Uckomasn Besuuuna pasua 10000 - d30:§|, r/ie, B CBOK O4Yepeib,

(I30 4 vlz1 + vil30) =

963074 0,8-96117 4 0,64 - 95918
- 96 307

TAK YTO AKTyapHAsi COBPEMEHHAsI CTOMMOCTb PACCMATPHBAEMO PEHTHI DAB-
Ha 24 358 pyb.

. !
a30.3) = oo

~ 2,4358,

Bagava 5.2 ([5]). ITpednoaovocum, wmo 6pems JHCUSHU ONUCHIEAETNCA
modeavtro de Myaepa ¢ npedeavhoim sospacmom w = 100 aem, a sfpexmus-
Haa 20006a8 npoyenmuas cmaska ¢ = 10%. INodcuumatime axmyapryo
COBPEMEHHYIO CTNOUMOCTL NoAHOT nodtcudnennod penmat, Komopas bydem
BHNAGYUBATIDCA EHCEMECAYHO YeA08€ERY 8 soapacme x = 45 aem 6 padmepe
1000 pyb. 6 mecay,

Pemienne
Uckomas BesuunHa paBHa

12000 - a4

B npeanosio>kennu 0 paBHOMEPHOM DACIIPEIETEHUH CMEPTEil [1J1s1 APDOBHBIX
BO3PacCTOB, COBPEMEHHAsI CTOMMOCTD MO?KU3HEHHOH PEHTHI, BBINJIAYMBAECMON
pa3 B roj, MOXKeT ObITh MOACYUTAHA 0 PhopMyJIe:

i = a(12) - dg5 — B(12),
rjae

id 5 — 412

Q(12) = ey 2 1000752, B(12) = S & 0,4744916.
Hns mosesn e Myaspa

ly=ly-s(@)=1l-(1—-z/w).
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ITostomy
w—1
dy = ! E " (w —n)
v (w— )
n=x
ITockoabky
w—1
> v =t
v - ?
1-wv
n=x

-1

wz: o1 — (vm - v“’)' (20" — w1 —v) +v® — ¥
=5, =

n==x

MBI HMECM!:

P 1 ) [wzﬁ—v“’ (20" —wr?)(I - v) F e Y|
T vr(w - ) 1-w (1-v)? o
_ 1 (w—m)vm_ v T _ w]_
T vt(w —x) [ 1—w (1711)2(1} vi)| =
1 v w—x
T1l-v (w—a)(1—v)? (L= v"%),
TaK 4YTO
645 ~ 9,01
M, 3HAYMUT,
(12)
12000 - a4y =~ 102514 py®6.

3apmaua 5.3. Ilocae cmpaxosozo cayvas, xomopwd npusea x epémennots
HEMPYOOCTIOCOBHOCTNY,  3ACTNPATOBANHO20, CIMPATOBASL KOMNAHUL 00N~
CHA BBINAGYUBAMD 3ACTNMPATOBAHHOMY nocobue 6 pasmepe B 6 200.
Ipednonazan, 4mo 8viNAGMbL NPOUCTOOATN, HENPEPHIBHO, 0 8peMs 00 8b1300-
POBAECHUA UMEETN 2aMMa-pacnpedesenue co cpednum M u ducnepcued V,
nodcuumatime axmyapryto npusedenuyio cmoumocmsd 0b0a3amennveme
CPATOBULURA HE MOMENTL HAUAAL SHTLAGTI.

Pernenne
ITycts T — nepuoj, HETPYAOCMOCOOHOCTH; IOTHOCTD 9TOH CiIy4YaiiHOM
BEJIMUUHBI €CTh

_/\7& a—1_—At
f(t)_f‘(a)t e, t>0,

rae

TaK 4TO
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TOFL[& UCKOMas aKTyapHad NpuBeJeHHAA CTOUMOCTD €CTh

_—éT _ E, 6T
EELﬂ:El ; :1 E;

Besmunna Ee=%T — sro npeoBpasosanue Jlamiaca ciaydaiiHoli Bejudn-

ubl T'. Kak ussectno
Ee 97 = (7/\ >a
S+X0/ 7

4T0 B TepMuHax napamerpoB M u V' nmaer caegyioniuil pe3ysbTar:

E675T = (7M >M2/v
M+ 6V '

T

I/IT&K, HUCKOMadA BEJIUYUWHA DAaBHA

M M2/v
1-( —
(sr157)

]

Bapaua 5.4 ([14]). Cmpazosas komnarus npunsase na ceba obazamens-
CcmMBo sunAGNUBaMY edicezodno 150 000 pabouemy e sospacme T aem, xomo-
PoLtE NOAYHUNL NPOU3BOICTNGEHHYIO TNPABMY.

Buinaamul H@UUHAIOMCA HEMEOAEHHO U MPOU3Bodamcsa pa3 6 200 0o
mex nop, noka pabomnux scus. [locae moezo, Kax cmparosUUK BHINAGIMIUIT
500000, ocmaswueca NAAMENCU NPOU3BOOUN NEPECTNPALOB0YHAL KOMNG-
nust. OMHOCUMEADHO CMEDIMHOCTU DADOYE20 NOCAE NOAYHEHUS TMPAGMBL
UBBECNHO, YMO

_J 0.7, emuw0<t<5,5,
the = 0, ecau t > 5,5.

Hadidume axmyapnyio coepemennyio cmoumocms 06a3GMeabeme nepe-
cmpazo6ounol xomnanuu, ecau i = 5%.

Penienne
Bocnonb3ayemca METOJOM TEKYLIETO [JIATEXKA.
IlepecTpaxoBIIMK JOKEH BBINJIATUTD:

1) 100000 B momenT t = 3, ecin paGounii JOXKMBET 0 ITOTO MOMEHTA
(BEpOSITHOCTH 9TOTO COBHITHS 3D, );

2) 150000 B MomeHT ¢ = 4, ecoim paboumii FOKHUBET /10 STOTO MOMEHTA
(BEpOSITHOCTD 9TOTO COBHITHS 4Dy );

3) 150000 B MoMeHT ¢ = 5, eciu pabouMii JOMKHBET JIO STOTO MOMEHTA
(BEPOSITHOCTH ITOTO COOBITHSA 5D ).

Ilockonbky mo yciaoBuio 3ama4uu paboumit npokuser He Gosee 5,5 Jser,
GoJIbIIIe HUYET0 MEePECTPAXOBIIMKY NJIATHTH HE MPHIETCS.
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HOSTOMy aKTyapHada COBDEMECHHAsdA CTOUMOCTDb 0053aTebCTB nepecTrpa-
XOBUIHUKA €CThb

100000 - 3p,v> + 150000 - 4pLv* 4+ 150000 - 5p,v® =~ 79012.

Banaya 5.5 ([14]). Cmpaxosas Komnarus Yemanasausaem naamy 3a no-
DHCUIHEHHYIO YNPEHCOGIOUYIO PENTIY, UCT00A U3 METHUYECKOT NPpoyeHnmHol
cmasku i = 0,05 v mabauyst cmepmuocmu 5.1.

Tabruya 5.1
T 40 41
gz | 1% | 5%

Hszeecmno, wmo a4 = 6,951, Hatidume Gyg.
Kax usmenumes aqg, ecau qq; ymenvuiumes na 60 % ?

Pernrenne
ITockonbky Gy = 1+ vpgrlpi1, TO

a40_1—|—105 0,99 - 6,951 ~ 7,5538.

Kpowme Toro,

. an—1 ) . 5,951
40 = —P41 (1 + ’L) 0 95 -1,05 = 6,5774.

[Mockonbky qq1 = 5%, ymenbinenue Ha 60 % osnauaer, 4To q41 craHer
paBHbIM 2%, a pgy — 98 %:

0 =2%, py=98%.

Benuunna @49 3aBUCHT OT P42, P43, - . - U IOITOMY HE MU3MEHUTCS IPU YMEHDb-
IMEeHUH {41 -
/st HOBBIX 3HAYEHUI (41, G40 Mbl UMEEM :

ify =1+ vp'pdar =1+ 05 - 0,98 - 6,5774 = 7,1389,

il =14 vpgod, = 7,731.

Taxum 06pa3oM, G4q YBEJUIATCS NPUMEPHO Ha 2,3 %, uiu, B abCOMOTHBIX
nucppax, npumepso Ha 0,177.

Bapaua 5.6 ([14]). Hssecmmo, wmo py = 0,06 dant > z, ai = 4%.
Hodcwumatime sepoamuocms mozo, wmo Eﬁ| > ag.
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Pemenne

WHTEHCUBHOCTB CMEPTHOCTH {4 () 10151 OCTATOUHOTO BpeMeny Ku3Hu T,
PaBHA fyi¢. [losTOMY T, MMeET 3KCIOHEHUUAJbHOE paclpeje/eHue ¢ na-
pamerpom g = 0,06: P(T,, > t) = e #*. CooTBeTcTBEeHHO NpeobpasoBaHue

Jannaca cayuaiinoi Beauunnnt T, ects Ee =87+ = %
_ 11—t
Hockonbky a3 = 5
1 0,06
_ _ 1 Ee = 0,06+ 6 1
=Eaw = = ! = ~ 10,0785.
Ga 7| 5 5 0,06+ 6 ’

ITosTomy mckomast BeposiTHocTh P = P (ET_wl > Ez> paBHa:

P:P(lfva> ! ):P(l—e*‘m>L):

B 0,06+ 6 0,06 + &
= p(e—5Tw < 078(’5%) = P(—(5Tz < lno’g(’j%) =
:P(Tz > —%ln(&%) = exp (%lnui(s) =
_ (ﬁy/&: (NTM>—M/6: (1—1-2)#/6%0,4632.

Bapnaua 5.7 ([26]). Modcuumatime axmyapryro cospemenmyro cmou-
MOCTIVL HENPEPLIGHOT TLONCUSHERHOT PENTNLL, BBINAAUUBAEMOT CO CKOPO-
cmovio 1 weaosery, 603pacm KOOpPozo 8 MOMENIN 3GRMONENUR 002060Da
pasen xz, ecau § = 0,06, a
i (l) = { 0,01, ecau0<t<5,

0,02, ecaut > 5.

Pemenne
Ilpexxyie Bcero HaiijleM pacrpejejieHHe OCTATOYHOTO BPEMEHH KH3-
uu 1

P(T, >1t) = % = exp{ —Juz+u du} = exp{—Juz(u) du} =
0

0

e 001t ecin 0 <t <5,
T e 004005 et > 5.
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Tenepp it HCKOMOM BEJIUYHHBI G, UMEEM:
+oo 5

ay = J v'P(T, > t)dt = Je—ovo"te—o’(’” dt+
0 0

—0,35

+o0
1 005 o—0,06¢ ,—0,02¢ J; _ 1—e 4 005 e 04 ~ 13.027
0,07 0,08 ’ ’
5

Sagaga 5.8. [Tycmo Y, — co8pemennas cmoumocms HenpepueHot no-
IHCUSHEHHOT PEHMDL, KOMOPAA HAYUHALT BHNAGHUBANGCA CO CKOPOCTNDIO 1
3GCMPATOBAHHOMY, B03PACT KOMOPO20 PAGEH T AETN.

Ilpednonazan, wmo pyry = p daa t 2 0, a mezHuveckas NPoueHm-
HAA CTNABKQA T, UCTIOABIYEMASA NPU UCKOHTMUPOBAHUY OEHEICHBLT TOTROKOS,

daemca Popmyaot i = e — 1 daa nexomopoti xoncmarnmos k, natdume

VarY . . —
rxoapPuyuenm sapuayul ¢ = NS cayuatinot seaudurol Y 4.
x
Pernenne
IMockoabky
Ty
8T,
v _Su _1—e
Y, = Tml_Je dU—f,
0

AJIsl aKTYapHO# COBpeMEeHHOI CTOMMOCTH DEHTHI HUMeeM:

_ _E, 8T
a, =EY, = 1-Ee 7 E;

Besmunny Ee~ %7+ moxknO paccmarpusars kak npeobpasosanue Jlamiaca
ciyuaitHoi Bennunsbl Ty, B Touke §. TTOCKONBKY fig(t) = plgrt = fy Te
UMeET 3KCIOHEHMAJIBHOE PACIPEJEJICHUE ¢ NAPAMETPOM [, SHAUMT,

Ee 0Te = _H
p+o
CooTBETCTBEHHO,
- 1
T — u+ (5

Ans pucnepcun ciaydaiiHON BeIMUIMHBL Y , HMeeM:

VarY, = ;—QVar e 0= = 61—2 (Ee_%TI - (Ee_‘m)2> =

_1<u_ <u>2> Y
T8\ p+25 \pu+é (1 +20) (1 +6)%
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Tenepb MOXKHO MOJACYHUTATL HCKOMBIH KOIMMUITHEHT BaPHAIHHA:

vVarY, I
c = = .
EY . u+ 29

Yesosue i = e*# — 1 oznauaer, uro § = In(1+ i) = ku. 3nauwur,

Cc = * = 1
TV p+2kp T V14287

3anaua 5.9. [Ipodoasicumendvrocms oCusHy, Mexr KMo He Kypum, ume-
em IKCNOHeHUUuaAbHOE pacnpedenenue co cpednum 33 20da u 4 mecaua;
UHMEHCUBHOCTND CMEPMHOCTIY 048 KYPUADWLUKOS 8080€ 6bilLe, “Yem UH-
MEHCUBHOCTNG CMEDPIMHOCTNY, 0Af Tex, Kmo ne kypum. [Ipednoaazasn, wmo
mexnuveckan npoyenmuasn cmaska i = ¢ — 1, natidume xosdduyuenm
BAPUAYUY BEAUUNDL Y & = ar 04 CAYHATIHO BVOPARH020 TIPEOCTNABUINEASR,
epynnut.

Pemenne
CayuaitHast BeinuuHa Y 5, KOTOPAs SIBJSIETCS AKTYapHOH COBPEMEHHOM
CTOMMOCTBIO CTAHJAPTHOH HENPEPBLIBHON PEHTHI, JaeTcs hpopMyJIoil:

N 1—¢ 9=
Y - -
¥ &
[ToaTomy;,
<~ 1 _
EY, = 5 (1-Ee ™),
Var¥, = = Var (e 97=) = L (E (e~ %7=) — (Ee~*7+)
* = 5 e =5 e e .
B npeanonoskenusx 3ajadM HHTEHCHMBHOCTL CMEPTHOCTM /ISl TeX, KTO
He KypuT (KypPHJBIMKOB) MOCTOsIHHa W paBHa i = —5 = %
33
3
" ! 6
(COOTBeTCTBeHHO, p''=2u" = ﬁ)
[Mycre T'(T") — ocraTouHOE BpeMsi »KMU3HM YeJOBEKA, KOTOPHIA HE

KypuT (KypuT). TTOCKOJIBKY 9TH clrydaiiHble BEJMUYMHBI HMEIOT IKCIIOHEH-
LUAJBHOE PACIpejiejieHne, ux npeodbpasosanus Jlamiaca uMeOT BUI:

Ee—sT’ — ' _ 3
s+ 100s +3’
Ee_ST“ — p’ — 6

s+ 100s + 6"

[TosTomy st city4aiiHO BHIOPAHHOTO MPEJICTABUTES IPYIIIbI

_ o e 2.1 18
E sTw: I‘E sT ”'E sT — ) )
€ p-ke ™ 4pi-ke 100s+3 ' 1005+ 6’
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Y, 3HAYUT,
2,1 1,8
E —8T, =E —0,047T, ) © 0 48
e e = + 10 ,48,
2,1 1.8
E —28T, —E —0,08T, _ % ° 1 .
e e 1 + 14 0,3195

Tenepb MoxkHo nmoacuuTarh EY , u VarY .

1

EY e = o7 (1-048) =13, VarY, = 55,675.

3HauuT, UCKOMBIH Ko dUIMEeHT BADUALIMK PaBEH

o= YVarYe 6574,

.= TEy

T

3anaua 5.10 ([18]). Yenoser ¢ sospacme x = 40 aem eviuzpan B =
= 10000 6 axmyapryro aomepero. Tobedumenv moocem emecmo HemeoaeH-
HOU BBINAGIIGL IMOT CYMMBL NOAYHAMND NOAHCUIHEHHO 6 KANHCOYI0 20008ULUHY
AOMEPEU NOCTNOAHKYIO CYmmYy S ¢ 2apanmuposarnot eunaamoti smoti cym-
Mot Ha npomasicenuu 10 aem. Pasmep esicezodnoeo naamesica S onpedens-
EMCA KOK AKMYAPHBIT SKEUBAAEHM UCTOOH020 6btuzpuiwa B. Hatdume S,
ecau

1) i =0,04;

2) A40 = 0,30,

3) A50 = 0,35,’

1 —
4) /440:1—0| = 0,09.

Pemenune
Ecnn mobenutesns sorepen moxkesal MOIy4aTb PEHTY, 00s3aTe/bCTBA
yCTpOUTeJIel T0Tepen 3aKITI0YAI0TCS

e B BhiliaTe 10-7eTHER NeTepPMUHNPOBAHHOMN YIIPEXK/IAIOMIEN DEHTHI,
® B BBIIJIATE MTOXKU3HEHHOI peHThI, oTcpovyeHHo# Ha 10 JjeT.
ITosTOMY HpHUHIHMI SKBUBAJIEHTHOCTH O3HAYAET, YTO
B=S5- ((lﬁl + 10|(l@|).

Hast coBpemennoit croumoctu 10-yeTHel ynpexxaaomei 7eTepMUHAPOBAH-
HOH DEHTBI, d1g|, MBI HMEEM:

1 — 10

iy = —— =~ 8,4353.

J1J1si coBpeMeHHO# aKTyapHOil CTOUMOCTH OTCPOYEHHOM TTOXKM3HEHHON peH-
Tbl, 10| (79|, MBI MMEEM:

10]420) = 10E40 - ds0-
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Besnuuna a5 MoxkeT 6bITh BhipakeHa uepes Agg:
P 1— Aso
50 = —— -
d
Hnst Toro, 4Tobbl HAUTH aKTyapHbId KOXhDOUIMEHT AUCKOHTHPOBAHUS
10E40, MCTIONB3yEM clieiytoniee paBeHCTBO:
1
Ago = A40:ﬁ| + 10E40 - Aso.
Orcroga:
1
E.— Aso — A40:ﬁ\
ok = ——7p——.
Aso

CuaenoBarebHo,

e — (A0 — Afo.10) (1 — Aso)
10/ @40 d- Aso

~ 10,14.

Teneps fJ1st HCKOMOM CyMMBI S MBI IMeeM:

g=_ B 53835

aig| 1 10/@40

3anaua 5.11 ([22]). Jas mozo, wmobv oniamumo 6buzpuiut MeKyue20
200a 6 aomepero, cozdaemces cneyuarorvil gond. Bor snaeme, wmo
1) obuee wucao nobedumeneti — 100; sospacm ecex — 40 ser,
2) raorcdvidi nobedumens NOAYHAEM NOAHCUSHERHO Pa3 8 200 no cymme 10,
3) epemena owcusnu  nobedumenetd — nezasucumbie Ccaywalinbe
BEAUUNDL,

1) pasmep gonda onpedesremces € UCNOALIOBAHUEM HOPMAABHOZ0
npubausicenus maxum o0pa3om, umobw ¢ eeposmuocmoo 95 %
MOHCHO 6bLA0 Bl OCYWLCTNEUMS BCE NAGMEINCU,

5) i = 0,06, Ay = 0,1613242, A4y = 0,0486332.

Hodcyumatime nepsonauasvhoti pasmep Gonoa.

Perenne

[lo oTHOWEHHIO K OJHOMY NOGEAUTENIO 00s13aTeIbCTBA (POHAA B3aKJTIO-
YAKTCsT B BBIIJIATE MOXKU3HEHHOH ynpekjatomeit pentol. CoBpeMeHHast
CTOMMOCTBb 9THX 00s13aT€JIbCTB €CTh:

. . 1— UK40+1
[lepBbie nBa MOMeHTA CIyvaliHON BesMuMHBI Y PaBHbI:
_ Kyo+1 _
EY =10-dyg = 10- L2E2 ™" _ q0. L= A0 _ 45 166,

d
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Vary = 0 Var (Ku011) = 100 . (34,0 — A%)) = 705,55,

Jna AByX NepBBIX MOMEHTOB CyMMapHbIX obssarenbeTs Gonga (B cuiy
HE33BUCUMOCTH BPEMEH XKH3HW) BEPHBI DABEHCTBA:

ES = 100-EY = 14816,6, VarS = 100-VarY = 70555.
Ecnn u — uckombiii pasmep $oHAA, TO 10 YCIOBHIO
P(S < u)=95%.
Jlns1 LeHTPUPOBAHHON U HOPMHPOBAHHONA BEJMYUHBLI 00A3aTEILCTB:

S —ES < u—ES
vVar § vVar §

Wcnonpsyst HopmajibHOe MpUbJIHyKEHNE, MBI HMEEM:

—ES
Y ~ 95 %,
(\/VarS> ’

) =95%.

T. €
u—ES ~
Wars 9%
OTKYZa

u~ES + zg5 - vVVar § = 15254.



I'masa 6
INEPNOJNYECKUE IIPEMNUN

1. Ilepunognyeckue HETTO-IIPEMUHA

o cux mop Mbl PenoJIaraiin, 4To IOKYIIKA CTPAXOBKH HJIH [TOXKU3HEH-
HO¥ MEHCHH MPOU3BOAUTCS B BHAE OJHHOYHOH NMPEMHUHM B MOMEHT 3aKJIH-
yeHus1 goropopa. OQHAKO OOBIYHO TpeMHusi BBHIMJIAYHBAETCS B BHIE CEPHUH
njarexkeil B TeyeHue HEKOTOPOIr0 OrOBOPEHHOI'O CPOKA.

Kak u B mpocreiimux ciaydasx, 0OCYKAABIIAXCST paHee, MOJHAA Me-
pHOAMYECKas] TPEMHUs CKJIAJbIBAETCH M3 HECKOJbKUX dacTell. BarkHeiiinas
COCTaBHAS YaCTh MPEMHUH — 9TO HETTO-IIPEMHSI, KOTOPAs OMPEAEJSIETCsT U3
NPHUHIHAIA YKBUBAJEHTHOCTH (PUHAHCOBBIX 00sI3ATENILCTB CTPAXOBOH KOM-
nannn (mencnonHOro hboHaa) n crpaxoBaTess (yuacTHuka BHoHAA).

ECJ'H/I CHUMBOJI A (I/IJ'II/I a, B Cl1y4yae TTOXKU3HEHHBIX peHT), BO3MO>KHO
C HEKOTOPBIMU UH/IEKCAMM, UCTIOJIb3YETCA it 0003HAUEHUs PA30BOI HETTO-
npeMuy, To cuMBod P (A) nenonb3yercs jist 0603HaYeHNs IEPHONYECKO
HETTO-TIPEMUH, BHOCHMOI BCe BpeMmsi [elficTBusi JoroBopa. Kpome Toro,
6ykBa P MoxeT CHabKaThCsl CBOUMH HH/IEKCAMH, KOTOPBIE XapaKTEPU3Y 0T
nponecc nocrynsenust npemuii. Hanpumep, ecin mpeMunt BHOCSTCS € Ha-
CTOTOH M, TO BBEPXY CIIPABa CTABUTCS] HHJEKC (m), €CJIA TPEMUHA TIATATCH
HEMPEePbIBHO, TO HaJ OykBoit P craurcsa uepra u T. 4. Fciu, kpome Toro,
NEPHOJ MJIATEXKEH OrPDAHUYEH CDOKOM £, TO COOTBETCTBYHOIAs MEPUOIUYe-
cKasi npeMusi obosnadaercs ¢ P(A). Jlist JUCKPETHBIX BUJOB CTPAXOBAHHSI
4acTo OYKBY A ONYCKAalOT U MCIOJB3YIOT TOJBKO CAMBOJ P, HO ¢O BCceMu
UHJIEKCAMHK, KOTOPbIe Obln y cumMBosia, A.

B ob111em Buje cxeMa, pacueTa, HETTO-MPEMUE MOXKET OBITh MPEACTABJICHA,
CAeAYIONIUM 00Pa30M.

[ycrs p(™ — nckoMast HETTO-IIpeMHsL.

OnpegenyM COBPeMEeHHYK aKTyapHYH CTOHMMOCTb (DUHAHCOBBIX 00s13a-
TEJBCTB CTPAXOBATENS (. JTa BEJIUUNHA, OUEBUIHO, sIBJsieTcs (PyHKIueN
ot uckomoit npemun p™: ag = ac(p™).
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3areM noACYMTAEM COBPEMEHHYIO aKTYyaPHYIO CTOMMOCTDH (DHHAHCOBBIX
00513aTe/IbCTB KOMIIAHUU 4 .

Besnunna a g, BOOGIIE FOBOPSI, TAKKE 3aBUCHT OT MCKOMOM npemun p{™):
ap = aB(p(”)).

[TpvHIHMN 3SKBUBAJEHTHOCTH (DUHAHCOBBIX O0A3aTEJbCTE CTPAXOBOM
koMNaHuM (nmeHcnoHHoro ¢hoHzja) M crpaxoBarensi (y4acTHuka oOH/A)
O3HAYAET, YTO

aB(:D(”)) — ac(p(”))-

KopeHnb 3T0ro ypaBHeHusI U sIBJISIeTCS] HCKOMOM HETTO-TIpeMHUeEi.

sl peryJIsipHBIX BH/JIOB CTPAXOBOK M MOXKU3HEHHBIX IIeHCHII BeIHIMHA
IIePHO/IMYECKUX MIPEMHI ONpeiesisieTcs B TEPMUHAX COOTBETCTBY IOLIUX ITO-
KHU3HEHHBIX DEHT.

2. IlpemMun, yduThIBaOIuEe PaACXOAbI

3akJ0YeHHe U MOJJEPXKAHKUE [OTOBOPOB CTPAXOBAHUS H JIOTOBOPOB
MEHCHOHHOTO ODEeCIieueHusl CBsI3aHbl C ONPEEJIEHHBIMU PACXOJaMH: KO-
MHCCHOHHBIE ATeHTaM, 3a MOATOTOBKY JOKYMEHTALMM, YILIATA HAJOrOB,
aHAJIA3 CTPAaXOBBIX CJIYYaeB MEPE] BBIMJIATON CTPAXOBBIX BO3MELIEHHIA,
omiaTta Cy/eDHBIX W3/E€PXKEK B CHOPHBIX Clay4dasiXx H T.[J. Hekoropbie us
3THX pacxogoB (buKCUpoBaHbl (HanpuMmep, odOpMIEHHE JOKYMEHTALMH),
HEKOTOPBIE COCTABJISIIOT OIPEEJIEHHBI NPOLUEHT OT BEJUYHUHBL IPEMHH
(HanpuMep, KOMUCCHOHHBIE AreHTaM WJIM HAJIOIH ), HEKOTOPbIE COCTABJISIIOT
OMpE/IEJIeHHbIH MPOLEHT OT BEJINYUHBI CTPAXOBOIr0 BO3MelleHUsl (Hanpumep,
cynebHble W30epXKKH B CIIOPHBIX CJyuasix). Kpome Toro, 4acTh pacxojios
CBsI3aHA TOJBKO C MOMEHTOM 3aKJIYEHHs] JOMOBOPA, & YaCTh MOSIBJSIETCS
MEPUOJANYECKH NPU MOJydYeHUH o4depeanbix npemuii. Hekoropeie pacxomst
BOBHMKAIOT TOJBKO MPH HACTYIJIEHHH CTPAXOBBIX CJIYJYaEB.

Bce 9Ti pacxosbl OMJIAYKUBAIOTCS CTPAXOBATENSIMU 38 CUET ONPE/IEJIEH-
HOroO yBesindeHus: HeTTo-nipemuit. O4ueHp BaXkHO, 4TOOBI 9TO YBEJIMYEHUE HE
6bLJIO POU3BOJIBHBIM, & PACCUYUTHIBAJIOCH HauexamuM obpasom. Coauur-
kKoM 6OJibllIOe YBeJUUYEHHE MPEMUU yUIEMJSAET UHTEPEChl CTPaxoBaTejei
U HEIMPUEMJIEMO € TOYKHU 3PEHHsi ODIIECTBA; CJAUIIKOM MaJjible HaJA0aBKH
K NPEMHH MOTYT BbI3BATH (DHHAHCOBBIE MPOBJIEMBI y KOMTIAHHK (9TO TAKIKE
HE B HHTEPECaX €€ KJIUEHTOR ).

Pacxoabl Ha BejeHue jejia MOXKHO PacCMaTpuBaTh Kak coerudude-
ckyio dopmy dunaHcoBbiX 0bs3arenbcTB kommanuu. IlosTomy mpemumn,
YUYUTBHIBAIOIIME PACXO/Ibl, ONPEJASISIOTCA U3 MPUHIUNA SKBUBAJIEHTHOCTH
(bUHAHCOBDBIX 00513aTENHCTB CTPAXOBOU KOMITAHUH WJIA IEHCHOHHOTO (hOoHAA
M 3aCTPaxXOBAHHOTO (y4acTHHKA (DOHAR).

CamMble 3HaYUTEIbHbIE PACXO/bl BO3HUKAKT MPU 3aKJKYEHUH J0I0BOPa;
YACTO OHU MPEBHINIAKT MEPBYIO MPEMHUIO, BBINJAYEHHYIO CTPAXOBATEJIEM.
PasHuniy KOMIaHHS TOKPHIBAET M3 COOCTBEHHBIX CPEACTB (MJIM C TIOMO-
IBI0 NEPECTPAXOBAHUsA), 8 3aTEM IOCTENEHHO BO3MEIIAET CBOM PacXOjbl
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3a CYeT yBeJMYeHHbIX IIpeMuil. [ican ke cTpaxoBaTresb PeLINT Pa30pPBaTh
(lapse) fOroBop B TeUEHHE HECKOJILKUX [EPBBIX JIET AeHCTBHS J0r0BOPa, TO
KOMIIaHUsl TepIUT YOBITKH (XOTsl 4aCTHYHO OHH MOTYT BbITh YMEHbIIEHbI,
ecnu oTpebOBaTH OT Ar€HTOB BEPHYTb KOMHCCHOHHBIE, HJIM YMEHBIIUTb
BBIKYITHY IO CyMMY, BBIILJIAYHBAEMYIO CTPaxX0BaTeJII0).

3. Pacuer 3amurHoii HagO0aBKu

st 3amuret o7 citydaliHbix (GIyKTYauil NPOJOIKUATENbHOCTH KIU3HH
nerro-npemusi pi™) omKHa GHITH ONpeaeaeHHBIM 06pa3oM «HArpy>KeHa»,
T.e. nomnas npemusi p = pi™ + p(®) = p(*)(1 4 0), rae p®) — samurHasn
(cTpaxopasi) manGaska, a f = p()/p(®) — ornocuresbHas crpaxosas
HaabaBKa.

[Ipocrefimuit Meroz pacdera CTpaxoBoil HaAOABKH K HETTO-NPEMHH
B CJy4Yae MEPUOJUYECKUX BHIIJIAT MPEMHI 3aKJIOYAETCH B CJEAYIOMIEM.
Breaem B paccMoOTpeHHE COBPEMEHHYH) BeJHUYHHY yObITKAa L, CBSI3aHHYIO
C OJIHUM JIOTOBOPOM. IDTOT YOBITOK ONPEAEsieTCss KaK Pa3HOCTh MEXKIy
COBpeMeHHOﬁ BEJIMYUHOMN Vg CTPAXOBOI'O BO3MEUICHUA UJIU IEHCUHU U COBPe-
MEHHOH BeJIMYMHON v TTOTOKa npemuii. B obuem cityvae Kak vg, Tak ¥ v¢
3ABHUCAT OT HArpY»KeHHoi npemun p = p*(14+60): vg = ve(p), ve = vo(p).
CooTBercTBeHHO, YOBITOK L Tak»Ke 3aBHCHT OT P:

L = L(p) =vp(p) —ve(p).

JlJis1 KaxXK710ro KOHKPETHOro 10roBopa yobiTok L MoxeT ObIThb Kak I0-
JIOKUTEJIEH, TaK u oTpuiaTreseH. Ham xoresnocs 6v1, uTodbl Bech noprdesb
JIOrOBOPOB, PACCMATPUBAEMBIH KAK ANHOE 11eJI0€, He TPUHOCKJT Obl yOBITKOB
(0AHAKO, B OTAEJbLHBIE MOMEHTHI BDEMEHM BO3MOXKEH OTPHULATEJbHbIH Da-
nanc). UnbiMu cioBamu, Mbl 661 X0TeNH, 9T00BI ¢ 60JIBIION BEPOATHOCTHIO (¥
cymmaphsbliii yobitok S = L1 +...4+ Ly, rne N — 4ncjio aorosopos, a L; —
yOBITOK OT ¢-r0 JOroBOpa, Ob11 OB HEMOJOXKHUTEJIEH:

P(S<0)=a.

[MepenucobiBasi 5T0 yCJIOBHE B BUje (Mbl CUMTAEM DHUCKH, CBS3aHHbIE
C Pa3JIM4HbIMH JIOTOBOPAMH HE3aBUCHMbIMH )

S —ES ES
< - =a
VVar § vVar §
¥ MIPUMEHSISI TAYCCOBCKOE MPUOITHKEHNE, Mbl TIOTYyYHM:

_ ElLi+...+ELNn
vVVarLi +... +VarLy

=24

J115s1 OCHOBHBIX MPUHIMMIIOB HA3HAYEHHs CTPAXOBBIX HAI0ABOK BO3MOXK-
HO BBejJleHue eanHcTBeHHOro mapamerpa k. [losromy wa camom jgese 3To
ypaBHeHI/Ie ABJIACTCA ypaBHeHI/IeM OTHOCUTEJIBHO OIZ[HOﬁ HeH3BeCTHOﬁ BeJIN-
ynHbI k 1 0OBIUHO MOXKET OBbITh JIErKO PEIEHO.
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4. 3ajiauu 1 pelieHus

Bamaya 6.1 ([22]). Omuocumeavro cREYUAALHOZO NONHCUSHEHHOZ0 CINPA-
TOBAMUR HCUSHU HEAOBEKA 6 B03PACTNE T AT UIBECTIHO, YMO:
1) npemus nAGMUMCR HENPEPHIGHO ¢ MOCTOAHHOT UHMEHCUSHOCTNLIO
Ha NPOTNAACENUL 8Ce20 CPpoKa Jelicmeus do2060pa;
2) cmpazosoe eosmeusenue daemes gopmyaot by = (1 + 1), 20e i —
aKTNYAPHAR NPOYUEHMHAR CTNABKA, G t — 6pems deticTneéus 002060Da;
3) nmpemus nOJCHUMBIEAEMCS HA OCHOBAHUY, NPUHUUNG IKEUCTACHITIHO-
cmu.

Kaxoe u3 ewpasicenuti dan npueedennoli (HG MOMENM 3AKAIOMEHUSR
dozo60pa) eeaununb NOMeEPs 1o dozosopy L asasemes seprvim?

Tmi
(A) A=

1- A,
(B) (" - 4.) - (1-A).

Tm_z
c) L=
(C) T A

(D) (vT* = A.)- (14 Az) .

o
p) LT e
() 1+ A,

Pemienue

[IycTs P — MHTEHCHUBHOCTD NOCTYILIeHUs1 TpeMuii. Obs13aTeIbCTBA CTPa-
XOBaTeJIsdd 3aKJIIYAKTCA B BbINJIATE HereprBHOﬁ PEHTbI ¢ UHTECHCUBHO-
cThi0 P Ha NpOTsIzKEHUH OCTATOYHOI0 BpeMeHu xKu3uu T,,. Ux npusejenHas
CTOMMOCTb €CTh
1— o7

)

O6s13aTeNBCTBA CTPAXOBIIHKA 33KJYAIOTCS B BBIILIATE CyMMBI by B MO-
MeHT t = T,. UX npuBejeHHast CTOUMOCTh €CTb

bvaTI ={1+ i)TI cuTe =1,

PG =P-

CriejoBaTesIbHO, IPHBE/IEHHAs] BEJIMYHHA NOTEPD 110 JA0rOBOpY JaeTcst Gop-
MYJIOH:

1—o7T
L=1-P.-——.
)
[IpuHuun skeuBajeHTHOCTH O3HA4aeT, uro EL = 0, oTkyna

1— EvTe 1-A,)°

x
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e A, = EvTs — pa3oBasd HETTO-NIPEMHUs 110 JOTOBOPY HOXKU3HEHHOI'O
CTPaXOBaHUS.
[MosTromy dopmysy amsa L MoxkHO Tpeodpa30BaTh CASAYIONIHM 06pa3oM:

_ Tz Tz _ A
L—1— 67 '1 v _ W 7Am,
1- A, é 1- A,

TaK YTO NPABUJIbHBIM SIBJISI€TCS BApHAHT (A).

Bapaua 6.2 ([5]). Cmpazosas Komnanua 3ax.a04UG 002060D 3-T AemHe20
BPEMEHHO20 CINPATOBAHUA HCUIHU C YEA0BEKOM 6 8o3pacme T = 25 aem na
cymmy 1000 py6. c svinaamorti npemuy 8 Ha%aie KaHCO020 2000 8 MEYEHUE
ecezo cpoka dedcmeus dozosopa. 3axarvenue u noddepsicanue 0oz2060pa
CBAZAHBL CO CACOYOULUMU PACTOOAMU:

1. Komuccuonnvie azenmy, saxmovusuemy dozosop: 20% om npemuu
6 MOMEHTN NoAY eHUA nepeoti npemuu u 5% om npemun npu noAy“eHuU
noCACOYIOWUT Npemuil.

2. Ilodzomosxa doxymenmos: 15 pybaetdi 6 momenm 3axmouenus 0o-
2060pa (M. e. NPu NoAYEHUY NEPEOT, NPemuy), 5 pyYbaetl NPU NOAYIEHUU
nocaedypouwur npemuil, 50 pybaeti npu svinaame cmparosozo nocoodus.

3. Hanozu: 5% om npemuu 6 MOMEHM NOAYUEHUA NPEMUU.

4. Kpome moeo, xomnanus yeeauvueaem npemuro wa 2 % om eeaunursy
CMPATO6020 NOCOBUS 0458 ™020, 4MOBBL NOKPHIMD 00UUE AOMUHUCTIPATIUG-
Hue pacrodbl.

IIpednonazan, wmo cmepmuocms onucweaemcs maba. 6.1 ¢ pasromep-
HBLM PACTPEJENCHUEM MOMEHME CMEPTNU BHYMPU NOCACORE20 2000 HCUSHU,
a mernuseckan npoyenmuaa cmaeka ¢ = 25%, nodewumaidime seaunumy
NPEMUL, YHUMBEAOUWET NEPEHUCAEHHBIE BBIUE PACTOODL.

Tabauua 6.1

[5)

T Qz I dy L, €,

20 | 0,001268 | 97813 | 124 | 97750,97 | 59,67
21 | 0,001321 | 97689 | 129 | 97624,47 | 58,75
22 | 0,001374 | 97560 | 134 | 97492,97 | 57,82
23 | 0,001437 | 97426 | 140 | 97355,97 | 56,90
24 | 0,001501 | 97286 | 146 | 97212,96 | 55,98
25 | 0,001565 | 97140 | 152 | 97063,96 | 55,07
26 | 0,001639 | 96988 | 159 | 96 908,46 | 54,15
27 | 0,001714 | 96829 | 166 | 96745,95 | 53,24
28 | 0,001800 | 96663 | 174 | 96575,95 | 52,33
29 | 0,001886 | 96489 | 182 | 96397,94 | 51,42
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Pernenne
O6o3HayuM yepes P UCKOMYIO MPEMHUIO, YUUTHIBAKUIYIO PACXOMbI.
O6s3aTebCTBa KOMITAHUK TTPEXK/IE BCEro 3ak/uatorcs B Bbiwiare 1000
pybJieit mo JOroBopy O 3-X JIETHEM BPEMEHHOM CTPAXOBAHHMH; AKTYApHAs

IIPUBEJICHHAS CTOMMOCTH 3TOr0 obsizaresbeTsa ecth 1000 - Asg 3

BriniaTy KOMUCCHOHHBIX areHTY MOXKHO TIPE/ICTABUTH KAK KOMOHHAIIUIO
pa30Boii BuimaaTbl cyMmmbl 0,15 P B MOMEHT 3akjIl0OUYeHrs JOTOBOPA U 3-X
JIeTHEH BPEMEHHOH yIpeKJalliel MOXKU3HEHHON PEHTHI C BEJIMUUHOM exKe-
roausix Beiiar 0,05 P. [losromy akTyapHast npuBegeHHAs! CTOMMOCTb ITHX
obszaresnscts ectb 0,15 P + 0,05P - dg5 3.

PaCXO[U)I 10 ITIOAT'OTOBKE JOKYMEHTOB MO>KHO PaCCMaTPUBATH KaK KOM-
6UHANMIO Pa30BO# BHILIATHI CyMMbl 10 pybsieli B MOMEHT 3aKJIOUYEHHSs
JIOrOBOpa, 3-X JieTHEH BPEMEHHOH YNpeXKAamolieil IMOXKU3HEHHON pPeHTbI
C BEJIMYMHOM €XKErOAHBIX BHIJIAT 5 pybsiell u 3-X JIEeTHEr0 BPEMEHHOro
CTPaxOBaHUs XKU3HU € BeJInunHO#M 110cobusi 50 pybaeii. [losromy akryapHas
+50- Aps.z-

Boimsaty nagoroB m 2% ajgMUHHCTPATHBHBIX PACXO/0B MOMKHO Dac-
CMATPHBATbh KaK 3-X JIETHIOK) BPEMEHHYIO YIDPEX/IAIIIYI0 MOXKU3HEHHY IO
PEeHTY ¢ BeJIMUMHO#R exxeropHoit Brimatsl (0,05 P+ 0,02-1000 = 204 0,05 P.
AKTyapHasi IPUBEJIEHHAS CTOUMOCTb YTHUX 0053aTE/IbCTB €CTh

NpUBEJICHHAs CTOMMOCTD 3THUX 00513aTe/IbCTB ecTh 1045+ do5.3

(20 + 0,05P) - iigg 3.

I/ITaK, aKTyapHas INpHUBEAEHHas CTOMMOCTbL Ha MOMEHT 3aKJ/JIHYEeHHS
AJOTOBOPa BCEX 0053aTe/IbCTB KOMIIAHUU €CTh:

10+ 0,15P + 1050 - Ags5, + (25 + 0,1P) - ys 5

006513aTebCTBO 3aCTPAXOBAHHOIO 3aKJIOYAETCH B BbIILIATE 3-X JieTHEH
yIpeXKAatomeil BpeMeHHOM OXKU3HEeHHON peHThl pazmepom P; ero akryap-
Hasl IIPUBE/ICHHAs] CTOMMOCTb HA MOMEHT 3aKJIFDUEHUS JJOr0BOPa €CTh

P igs3

ITpyHIMN 3KBUBAJEHTHOCTH 00S13aTEJNbCTB JAET:
P d25:§| =10+ 0,15P 4 1050 - Zé&gl +(25+0,1P)- &2513‘,

OTKy/la

p_ 1041050 Agsis) + 25 - s
a 0,9 - dig5.3 — 0,15 '
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Hast Toro, 94To6bI MOy YUTh YUCJIOBON PE3YJIbTAT, MOACUATAEM BHAYAJE

Q5.3
o 1
G253 = 7~ (Las + vlag + v2lar) = 2,43670.
Tenepn
Agsz=1- dd25;§| = 0,51266.
[Mockombky
3
1 v~ lag
Ayz = o = 0,50949,
MbI MOYKEM OIPEIeJTUTH Aé&gl:
1 _ 1
A25:§| - A25:§ - A25:§‘ = 0,00317,

—1
a, 3HAUMT, 1 Ags3):

N
|
|

253 = %Al | = 0,003556.

25:3]

Tenepb

P

%

36 py6. 54 xor.

Bapnaua 6.3 ([5]). Yenoser 6 sospacme x = 35 nem nokynaem noxcusHeH-
HYI0 NEHCUIO, HavUuHas ¢ 8oapacma 65 aem. Ilencus seauvunoti 1000 pybaedi
doaoicna sunaauusamoves pad 6 200. Ilaama 3a nencuto R enocumes 6 sude
PA3060T NPpemMul 8 MOMENM 3armovenus dozoeopa. Ipu smom 6 cayuae
cmepmu 0o HACMYNAEHUR NEHCUOHHO20 GO3PACTA NAAMA 30 NeHcuo R
so3spauLaemcs nacaednuram 6 xkonue zoda cmepmu. Onpedeaume R.

Perenne
Ha puc. 6.1 yciioBHO n300paykeHbl 1BA BO3MOXKHBIX CIIEHAPUS DA3BUTHSI

CcOOBITHH.
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R
1000 1000 1000

0 I ‘ I 30 I K, 5} BpeMs
(35) (65)

R R

‘ I. .. | E’w 30 BpPEMs
(35) (65)

Puc. 6.1

006513aTeBCTBO yYACTHUKS, TIEHCHOHHOTO (DOH/I3 32 KJIK0YAETCS B BhIILIa-
Te CyMMbI R B MOMEHT 3aKJIIOYCHHA JOTOBOPA.

006s13aTEBCTBA IEHCUOHHOTO (POH/IA 33KJIOUAKTCA B BBIILIATE OTCPO-
4JeHHO HA M = 30 JIeT MOXKN3HEHHO PeHTHI (€€ TIPUBEEHHAs CTOMMOCTh
Ha MOMEHT 3aKJII0UeHus Jorosopa ectb 1000 - 30|d35) u BoInIaTe mocobust K
110 JOrOBOPY AHUCKPETHOroO BpemeHnoro (ue Gomee m = 30 sier) crpaxosanus
>KM3HHM (€ro NpHBejieHHasi CTOMMOCTh Ha MOMEHT 3aKJIOYEHHsl JOrOBOPa

1
ectb R A35:%‘).

ITpuHIUN SKBUBAJEHTHOCTH 005I3aTEIBCTB 1A€T:

R =1000- 30835 + R - A

35:30
OTKy 12
R = 1000 - 202
1- A.f1$5zﬁ|
Bapmava 6.4 ([5]). Yeaosex e eospacme © = 35 aem noxynaem no-

ICUSHEHHYIO NEHCUIO, HavuHas ¢ eodpacma 65 aem. [lencus eeauyunot
1000 pybaeti doascna ewnaauusamoves pas 6 200. Ilaama 3a nencurwo R
8HOCUMCA 8 6ude Pa3osoti NPpemuy 6 MOMEHM 3aKAYeHus dozosopa. ITpu
IMOM 6 CAYHAE CMEPMU 00 HACTYNACHUS NEHCUOHHOZ0 803PACITNG NAGMG
3a nencuro R eosepausaemces nacaednuxam 6 xorye 2000 CMEPMU BMECTE
¢ HAKONAEHHBMY Npoyermamu. Onpedeaume R.
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Pemenne

Ecan uenosex ymper B Bozpacre 35+ k qer, k =0, 1, .. ., 29, (BeposT-
HOCTb 31010 cobbitust ectb P(K(35) = k)), To neHcHOHHBIH (hOHJ BbIILIA-
aupaer cymmy R - (1+ )11 5 moment 35 + k + 1. [losTomy npuseaennast
CTOMMOCTb 3TOM BBIILJIATHI €CTh

i R(1 + )" 1  1P(K(35) = k) = R i P(K(35) = k) =
k=0 k=0
= R-P(K(35) < 29) = R-P(T(35) < 30).

[TpuHIMIT SKBUBAJEHTHOCTH JAET:
R =1000- 30|d35 + R-P(T(35) < 30),

OTKY/Ia

R =1000- 30/ i35 — 1000 LP(TB5) > 30)des _ 400,505

1— P(T(35) < 30) P(T(35) > 30)
3anaua 6.5 ([5]). Heaosex 6 sospacme T aem saxaowaem 0o2060p Nnoa-
HO20 CTMPATOBANUSA HCUSHU € BBNAAMOT CMPALOBO20 BOZMEWECHUS 6 KOH-
ye 20da cmepmu. Ilaama 3a cmpazoexy enocumces 6 éude nepuoduyeckoti
npemuu P 6 xaxcdyro 20do6usuny saxaonenus dozosopa. Cmparosoe 603-
MEUWEHUE COCTNOUM U3 3apanee 02060pennoti cymmor C u sosepama ecex
panee eHecennuT npemull bes naxonaennwmx npouenmos. Ilodcuumatime
BEAUNUNRY NEPUOIUNECKOTE HETIMO-NPEMUL.

Pemenne

O06s3aTEIBLCTBO 3aCTPAXOBAHHOTO 3AKJIIOUAECTCS B BBITIIATE MOXU3HEH-
HOIl peHTHl pasmepoM P B rog. Ee akTyapHasi CTOMMOCTb B MOMEHT 3a-
KJIIOYEHHsT JOTOBOPa €CTh P - d,. O0A3aTeNbCTBO CTPAXOBOH KOMITAHUHK
3akmodaercst B Beitare cymmbl C + P - (K (z) + 1) B koHIEe roga cmep-
T1. Ero mMokHo paccMaTpuBaTh KAK KOMOMHAIUIO IOJHOTO AMCKPETHOTO
CTpaxoBaHWsi XKHM3HU ¢ nocobuem C (aKTyapHasi NIPMBEJIEHHAs] CTOMMOCTD
pasaa C - A,) ¥ JMCKPETHOTO BO3PACTAIONIErO CTPAXOBAHUA C €XKETOAHOM
BBILIATOH, NPONOPUMOHAALHON P (aKkTyapHasi NPHBEJEHHAS CTOMMOCTb
pagHa P - (1 A),).

[IpuHIMI 3KBUBAJEHTHOCTH JAET:
P-4, =C-A,+P-(I1A),,

OTKY/Ia



4. 3adawu u pewenus 153

Bamauva 6.6 ([25]). Yeaoser e eospacme x aem nokynaem cAeoyOuY0
CTEUUTADHYIO NOHCUSHEHHYIO PEHTILY:

1. npemus Ppurcuposarroezo pasmepa P enocumces 6 kasicdyio 20doswuny
3axA0NeHUS 002060pA HA NPOMANCEHUU NEPEYLT MPET AETT;

2. 8 CAYUAE CMEPTNU 3ACTNPATOBAHHO20 6 TNEUEHUE ITNO20 MPETAETIIHEZ20
nepuoﬁa cmparosast 6vinAama He npouseoﬁumca;

3. penma HaNUHAEM BHINAGHUSANBCS YEPE3 MPU 2000 NOCAE 3AKNO-
weHus d02080pa U NAGMUMCA Pa3 8 200 6 20008ULUNY 3AKAIOUEHUS
dozoeopa;

4. nepsas swnaama pasna 1000, a wasxcdas nocaedyrowas 6vnAGMA
boavuse npedwdyuwet na 4 %.

Hatidume nemmo-npemuro P, ecau mernudeckas npouenmuas cmasxa
1 = 4%, cpednee oxpyaaeHHOE OCMATMOYHOE GPEMA ICUSHU 3ACTNPATOSAH-
1020, €5, pasro 11,05, eepoammocmes mozo, wmo ow nposcusem 1 200,
pasna 0,99, 2 20da — 0,98.

Pemnenne

B MOMEHT 3aKJII0YeHHs JIOTOBOPaA CpejIHee 3HaYeHHe IPUBEIEHHOI CTO-
MMOCTH TIOTOKA TPEMHH, T. €. aKTyapHas NPHUBEIEHHAsI CTOMMOCTH 00s13a-
TENILCTB CTPAXOBATENs, NaeTcsk (GOPMYJION (MBI HCIIONB3YEM METOJ TEKY-
IETO TIIIATEXKA ):

ac=Pi, =P -(1+v-P(T, >1)+v* P(T, >2)) =

—p. (1+0,99-L+0,98-L> ~ 2.858- P.

1,04 1,042

AHaJIOrHYHO, aKTyapHasl MPUBEIEHHAS CTOUMOCTh 0BSI3aTE/bCTB CTPAXOB-
UK eCTh

+oo too
ap =Y _ 1000-1,04"% v" . P(T, > n) = 1000 v* Y " P(T, > n).
n=3 n=3

CpejsiHee OKPYIJIEHHOE BPEMS »KH3HHU 3aCTPAXOBAHHOIO, €,, MOXKHO 3all-
caThb B BU/jle

+oo +oo n
e, =EK, = ZnP(KI =n)= ZZP(KE =n)=
n=1 n=1k=
+00 o0 1+oo
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+oo
S P(Ty >n)=e,—P(Ty > 1) —P(T, >2) =
= 11,05 — 0,99 — 0,98 = 9,08,

U, 3HAYUT,

ap = 1000 - - 9,08 ~ 8072,087.

7

Tenepp U3 NpUHIKNA SKBUBAJEHTHOCTH 00S13aTENIBCTB MOYKHO HaWTH pas-
Mep I'oJIOBOH NMpPEeMHUU:

P =~ 2824,39.

Bapaua 6.7 ([5]). Cneuyuaavroili 0020680p N0AR020 CMPATOBARUA IHCUSHU,
BARMOUEHHIT, € HEAVBEKOM 6 603DACTNE T A€M, 2aPAHMUDPYET SLINAGINY
cymmre C; ecau emepms nacmynum 6 meuenue n bausicatiuud aem, u cym-
st C [ 2, ecau emepms naemynum nosoice. ITaama 3a empazosky enocumes
6 eude eocezodnnr npemuti. Ipemusa doascrna 6vims nocmoannoti nepeve
n aem u ymenvuwerHot edeoe nossce. Onpedeaume SeAUNUHY TIPEMUL.

Pemenne

ObszaTenbeTBa KOMNAHMM MOXKHO PacCMATPHBATH KAK KOMOMHAIIMIO
MOJIHOTO CTPAXOBAHHSA YKU3HU C BBILJIATOH mOCOOMs 0/2 H T-JIETHETO Bpe-
MEHHOTO CTPaxOBaHHs ¢ BBIMIaToi mocobust C /2. Ux akTyapHas CTOMMOCTH
B MOMEHT 3aKJIIOUEHUS JI0T0BOPa €CTh

—A+A

Obs13aTENBCTBA 3aCTPAXOBAHHOTO MOYKHO PACCMATPUBATD KAK BBIILJIATY
€2KErOZIHOM NMO’KU3HEHHOM PEHTHI BEJIHYHHON P/2 M n-jeTHell BpeMeHHOMH
IIO>KM3HEHHOH PEHTBI ¢ €XKeroiiHbIM B3HocoM P/2. Nx akTyapHas cTOM-
MOCTb B MOMEHT 3aKJIFDUEHHUS [IOI0OBOPa €CTh

P.

P
Eam + Eam:ﬁ\'

[IpyHIUI 3KBUBAJIEHTHOCTH 00SI3aTENBCTB JAET:

P. P.
Eaz + Eam:m A + Az n|’
OTKYy/1a
_ —1 _ _
Aw Aw:ﬁ 2M1: - Mz n
= C + | — +

az + dz:ﬁ| N 2N, — Nm+n )
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Bamaya 6.8 ([5]). Pacemompum N = 2500 dozosopos 3-x aemmezo
CMEWAHH020 OUCKPETNHO20 CIMPATOBAHUSL HCUSHU CO CIMPATOBBLM B03ME-
wenuem b = 1000 pybaeti. Hpemuu snocamces 6 raxncdyo 20008ULUNHY
3axmonenus d02080pa 8 MeveHUe 8Ce20 CPoka €20 Jelicmeus, 803PACM 6CET
sacmparosarnsr — 30 aem. Komnanus ucnoassayem caedyiouyyio mabauyy
CMEPMHOCTIU;

lso= 96307, I3 = 96117, l3= 95918,

U METHUYECKYIO npouenmuyto cmasky ¢ = 25%.
Onpedeaume seauvuny nepuodusecxoti npemuu P, xomopas 2apanmu-
posaaa 6vi OMCYMCMEUE NOMEPL TO SCeMy NOPMPEAIO € BEPOATHOCTBIO

a=99%.

Pemenne

Ob6s3aTesbCTBO 3aCTPAXOBAHHOIO 3aKI0YAeTCA B BBIMIATE 3-X JeTHel
BPEMEHHOH TTOXKH3HEHHOH peHThl. [IpuBeseHHAs CTOMMOCTH ITOr0 0bHA3a-
TeJbCTBA B MOMEHT 3aKJ4YeHUsaA JOroBOpa €CTb P - }"/30:§ CO CpeaHUM
3HadeHUeM P - G44.3. Besqnuuna d 4.5 MoxeT 6bITH Jerko MoACYHTaHA:

. 1 9
(303 = T (l3() +vis +v l32) = 2,4358.
30
OTMeTI/IM, KpOMe TOTr'Q, 4YTO AJIAd yﬂBOGHHOI‘/JI UHTEHCUBHOCTHU IIPDOLEHTOB
2 e 1 2 4
a30:§| = E (130 + v 131 + v ldg) = 2,0467
06s13aTeBCTBO CTPAXOBOM KOMIIAHUY 3aKJYAETCA B BBILIATE CTPAX0-
Boit cymmbr b = 1000 pybaeit B kOHIIE rOfa CMEPTH, €CJIH OHA HACTYIHUT
He TMO03:Ke, 4YeM 4yepe3 3 roja Mocje 3akKJIYeHHs] JOroBOpa, HJIM B MOMEHT
OKOHYAHMS CPOKA [EeHCTBHsI JIOTOBOPA, €CJU 3aCTPAXOBAHHBIH MPOXKHBET
st 3 roga. [IpuBeseHHAsT CTOMMOCTB 3TOrO 00OsI3aTE/NBCTBA B MOMEHT 3a-

Kao4ennst joropopa ectsb 1000 - Zy4.3 co cpesunm snavenueM 1000 - Agg 3.
Kak usBecTHO,

Agoz =1—d-dz03 = 0,51284.
OrmMeTuM, KpOMe TOTO, YTO
2Agog = 1 — (1 v?) (25303‘) = 0,2632.
U IO3TOMY

2
Var Zyo3 = *Aso| — (A30:§|) = 0,00018928.
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CoBpemenHasi BeJIM4YHHA, yObITKA, CBA3aHHOIO C OJIHUM JOTOBOPOM, MO-
>KeT OBITH 3aIKMCaHa B BUJE:

1- Z3O:§| —
d
P P
- (1000 + E) oy — g = (1000 +5P) - Zyog) = 5P.

L=1000" Z3o3 — P- Y30:§| = 1000 - Z3o.3 — P

Mpb1 6B1 xXOTEM, ITOBDBI
[lepenucoiBas 9T0 yCA0BHE B BHJE

p(lrt . +Lv—N-EL  VN-EL) _
VN -Var L S Warl

M MCTIONIB3Y$ TAyCCOBCKOE TTPUOIHMKEHHE, MBI MOy IHM:

_VN-EL _
vVar L o

Ho
EL = (1000 +5P) - A30:§| —5P =1000- A30:§| —-5P-(1— A30:§|),

Var I = (1000 + 5P)* - Var Z3,.3).

[Tosromy
5P (1— Aggg) —1000- Agoz 24
(1000 +5P) - \/Var Zgyg, VN’
OTKY A2

Agosl + o Vo Zaga/ VN
p = 90003t 7e Vo Zua [VN o, py6. 08 Kon.

1 — Agog — Ta /Var 230:5\/ VN

HerTo-nnpemust no paccMaTpBaeMoMy JOTOBOPY €CThb

A3O:§|
P30:§| = 1000—— = 210 py6. 54 om.
a30:3) P— P.=
_ 30:3|
Takum obpasom, oTHOCHTEeNbHast cTpaxoBas HajbaBka 0 = ——————
PSO:§|
npubausurensuo pasna 0,26 %. Crons Manas BeJUUMHA OTHOCHTENLHOM
CTPaxoBOd HAJADABKH CBfA33aHA C TEM, YTO TIPH CMENIAHHOM CTPAXOBAHHU
C BEPOATHOCTHIO OJIM3KO#H K 1 BBIMJIATA MPOU3BOAUTCS TI0 OKOHUAHUHU CPOKA
aeictBust oropopa. CoorBercTBeHHO (IIyKTyalH, CBSL3aHHbIE CO CMEPT-
HOCTBIO, KpailHe MaJIbl.

3anaua 6.9. Cmpaxosas komnanus «Hadescnas Jawumas npodana z-sice
Iempoagoti noauc dsyraemmnezo CMPAroBaHUL HCUIHY CO CMPATOBOT CYM-
moti S = 100000 pyb. u swnaamoti cmparosozo 803mMeWeHUs 8 KORUE 200a
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cmepmu. Tpemus 6viaa paccuumana HG OCHOBAHUY NPUHUUNA IKEUSAAEHTTI-
Hnocmu (paczodet U NP. HAZPY3KU HE YHUMBLBAAUCD) , ObLAG TIOAHOCTILBIO YNLAG-
YEHA 8 MOMEHM 3AKAI0UERUA 002060pa. B momenm saxmoverus dozosopa
z-orca Ilemposa 3aseuaa, wmo eti ¢ = 30 aem. Yepes 200 eviacnuaocs, 4mo
Ha camom deae soapacm z-orcu Ilemposoti 6 momenm saxarouerus dozo6opa
v y = 40 aem. Xoma nynxm 3 cmamou 944 'K P® dasan cmpazrosoii
KOMNAHUL NPABO NOMPedo8AMd NPUSHAHUS J02060pa HedeticmEumesbHbLM
(max xax cmparosamends coobuuA CIMPATOBULUKY 308600MO A0HCHBIE coede-
HUSA 06 06CMOANEADCMBAT, UMEIOUUT CYUECTTIGEHHOE SHAYEHUE OAs OTpe-
Oeaenus BEPOSIMHOCIIY HACMYNAEHUS, CINPATOBOZ0 CAYIAR), CIMPATOCULUK
pewus He pacmopezams Joz060p, G AUUDL YMEHDWUND DASMED CMPArosot
CYMMBL MAKUM 00Da30M, 4MOobbL YNAAYEHHASA TPEMUSL COOMBEMCMBO8AAL
HQ OCHOBAHUY TPUHUUNG IKEUBAAETMHOCTIIU PEAABHOMY PUCKY 04 CIMpazo-
60T KOMNAHUY HA NPOMANCEHUY 6Ce20 cpoka deticmeus dozosopa.

Onpedeaume HOBYIWO CMPATOSYIO CYMMY.

Hseecmmo, wmo 1 = 10%, gs0 = 0,6%, g31 = 0,6%, g0 = 1%,
qar = 1,1%.

Ipu xaxom yeaosuu amo pewenue npobaemb, GO3MONCHO ?

Pemienue
Haiigem pasoByio HeTTO-mpemMuio (KOTOpasi pacCYMTHIBAJACH Ha Gase
JIOXKHO# uHGbOPMAIHK):

P==5 (’UQE + UZP:ECIw+1) .

Ecin S A — uckomast cTpaxoBasi CyMMa, TO peajibHast aKTyapHas CTOMMOCTh
00513aTEJIHCTB CTPAXOBI[UKA HA MOMEHT 3aKJIIOUEHHUs] JOTOBOPA €CTh

ap=S5-vg, +SA- v2pyqy+1.
OHa A0/KHA PABHATHCS YILIAYEHHOR TIPEMHM:
S (vge + V2 Peqer1) =5 - vgy + SA - vPpyqyit,

OTKY/Ia

_ _ 1434
Py4y-+1
Pemenune npobyeMbl BOSMOYKHO, €CJTH YHCIUTENb 9TON JpodU MOJIOKHTENEH,
T. €.

Gy < UPzqut1 + Gz =~ 1,043%.

3anada 6.10. Cmpazosas komnanus «Hadescnas 3awumas npodasa
z-orce Meanoeol noauc 3-r aemHez0 cmparo8anus JHCU3HU CO CMPAarosol
cymmoti 1000 u evnaamoti cmporo6oeo 603MeWEHUA 68 KOHUE 200a cmep-
mu. Ilpemuu pacciumans, HG OCHOBGHUY TPUHUUNGA IKEUBAAEHITHOCTIU
U naamames pa3 6 200. B momenm saxmouenus doeosopa e-sica Heano-
6a 3assunra, wmo et 30 aem. Yepes 2 eoda nocae saxmouenus dozoeopa
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KOMNAHUY CTNAA0 UIGECTIIHO, %O HA CamoMm deae soapacm 2-oicu Heanosot
6 MOMEHT 3aKA0ueHUR 0o2060pa bwia 31 200. TTosmomy Komnanus pewuaa
YMEHDULUMD PASMED CTRPATOS0T CYMMbL MAKUM 06PA30M, YMOOBL YNAGHEH-
Hble npeMUU coomsememaeosaniy Ha OCHOBAHUU npu’i-tuuna aIK6UBAAEMHOCTIU
1080t cMparoeoti cymme U peasvromy eopacmy 2-oicu Heanosoti. Onpe-
deaume nosyio cmpazosyo cymmy. Masecmmo, wmo i = 4%, qs0 = 1%,
gs1 = 2%, qs2= 3%, qs3 = 4%.

Penienne

[Ipe>k /e BCero nocuuTaeM eXKeroiHy 0 npeMuto P, KOTOPYO BbIIJIaYH-
BaJa r->ka sanosa. [Tocko/bKy CTPaxOBIIMK MPEANONaAra, 4T €€ BO3PacT
T JIeT, IPEeMUsl OTIPEIENIAIACh CIEAYIOUUM 00pa3oM:

e 0053aTEILCTBA CTPAXOBIIUKA 3aKII049ai0oTes B Bhimaare SA = 1000
B KOHIIE TO/Ia CMEPTH; UX COBPEMEHHAS AKTyapHas CTOMMOCTD €CTh

1000A}5 = 1000(vgs0 + v>Psogst + v°paops1 gsa) ~ 53,796726;
[ ] 06H3aTeﬂbCTBa CTanOBaTeJIH 3aKJ/JII04YaKTCA B BBIILJIATE 3-X JieTHen
YIIPEX/IA0IEll PEHThI; HX COBPEMEHHAs aKTyapHasi CTOMMOCTD €CTh
P - igo3 = P (1+vpso + v’psops1) = P - 2,848927.

[TosTomy, B CHJITy MPUHIMIIA IKBHBAJEHTHOCTH 005I3aTEILCTB,

Al
P =1000- -3 ~ 18,88315.

a30:3|

Peanbublit pHCK KOMITAHUY 3aKJTIOYAJICS B CJIETYIOMEM:

® BBIIJIATHTL YEJOBEKY, BO3PACT KOTOPOIO B MOMEHT 3aKJIOYEHHS
Joroeopa paseH y = 31, crpaxoByo cymmy S A = 1000, ecsiu cmeprh
HaCTYyIIUT Ha MIPOTAXKEHUH [BYX IIEPBLIX JICT I[ef/’ICTBI/IH A0roBopa,
W YMEHBbIIEHHYIO cymMMmy SA*, ecnu cMepTh HACTYHHT B TEYEHHE
TPETBErO rojla JeHCTBUSI JOTOBOPA;

® TIOTOK NPEMHUIl IIJIATHTCS YEJ0BEKOM B Bo3pacte y = 31, a He = = 30.

HOSTOMy aKTyapHasl CTOUMOCTb IIOTE€Pb KOMIIAHUU B MOMEHT 3aKJIFOYCHUSA
JAOroBOpa €CThb:

1000 - (vgy + v*pygy1) + SA™ - 0 pypyr1gy2 — P iyg-

[TpuHIMD 3KBUBAJEHTHOCTH 00A3aTENBCTB O3HAYAET, YTO ITA BEJIHUUHA
paBHa (), OTKy/Zla JJisi pa3Mepa CTPaxoBOi CyMMBI Ha TPeTHH roj aeicTBust
JI0rOBOpa Mbl HMEEM:

*1000'(UQy4’Uzpry+l)+'Pd :3
SA* = 3l 202,95.

3Py Py+1qy+2

3anaua 6.11. [lema Heanos escezodno yempausaem nukHuk Ha c60t 0eHs
povicdenus. B cayuae naoxozo camowyscmeus Ilems ommensem nuxruk
u mepsaem 1000, nompasennyio wa ezo0 opeanusauywro. Ilocae owepednot
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OMMENDL NUKHUKG, U3-3Q MAOT020 COCMOANUS 300p06ba 6 ceotli denv pootcde-
nus Iema pewua xynumo na cacdyroujue mpu 200a CMpaTosKy, KOMopas
noKPbLAG BbL 603MOICHBIE TLOMEDPU.

Cmpazosas xomnanus modeaupyem cocmosnue Ilemunozo 3doposvs
Kax crmayuonaphyto yeno Maprosa ¢ dsymsa cocmosnuamu: cocmoanue «0»
COOMBEMCMEYEMm TOPOUWEMY CAMONYEGCTNEUI0, a cocmosnue «1» — naozomy.
IIpu smom npednoaazaemcs, 4Mo 6EPOATMHOCTIL NAOTO20 CAMOMYEGCMEUA
6 xaxoti-mo denv pasna 0,50, ecau Ilems naxanyne maxsice 6vi.a He 6noaNe
3dopos, u pasna 0,20, ecau naxanyne on wyecmeoean cebs omaunno. Tex-
HUNECKAS, NPOUECHIMHAR CINAGKA 1, UCTIOALSYCMAA KOMNANUET 6 ARMYAPHLLT
pacuemaz, pasrua 10%.

Iodcuumatime pazoey1o HEMMO-NPEMUIO O IMOMY 002060DY.

Pernenne

ITpumMem JleHb 3aKJIOUEHUs JOrOBOPa B KAYECTBE HAYAJA OTCUYETa BpE-
MEHH H 0DO3HAYHM COCTOSIHWE 3J0POBbs 3aCTPAXOBAHHOTO B k-il JeHBb de-
pe3 Xg:

¥, — 0, ecau caMOYYyBCTBHE XOPOIIIEE;
k= 1, ecau camouyBcTBHE MIOXOE;

Marpuua sepositaocTeii nepexopa pi; = P(Xpt1 = j| Xk = i) nenn X

UMeeT BU:
0,8 0,2
0,5 05
ITosromy ypaBuenusi Kosmoroposa a/isi CTaliMOHAPHOTO DACTPEASTICHHSI
7wy = P(Xg =0), 71y = P(Xy, = 1) ecrs:
wg=mp - 084+m:0,5, 7wy =mp 0,24 m-0,5.

[Mockoasky mg + 71 = 1, orcroga 6e3 BCAKOTO TPyAa MOy 9HM:

Ilycte T = 365 — uyucno ameit B rogy. Torma Xp, Xor, Xspr —
COCTOSTHHST 3/I0POBbST 3aCTPAXOBAHHOTO B JHH POXKAEHUS, TOKPBITHIE CTPa-
xoBKO#H. [Tockoabky T = 365 — 10cTATOYHO HOMBIIOE TUCTO, MTPUOTHIKEHHO
MO>KHO CYUTATDH, YTO PACOPDECACJICHUA ITUX c.nyqaf/iHbe BCJIHYHUH COBIIaAaOT
CO CTAIHOHAPHBIM PACIIPE/IeJIeHHEM:

P(XT = 1) = P(XQT = 1) = P(X3T = 1) ~N T = ?
CoBpeMeHHasT CTOMMOCTb 00s13aTe/IbCTB KOMIAHHK 10 PacCMATPHBAEMOMY
JIOTOBODY €CTh:

Z=1000- (v - I(X7=1)+v* I(Xar =1) + v - [(X3r = 1)),

rae v = 1/(1+4 %) =10/11 — xoapdbuumenT aAnckoHTHPOBAHMS.
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CooTBeTCTBEHHO, aKTyapHasi COBDPEMEHHasl CTOMMOCTb 0O0A3ATE/bCTB
KOMIIAaHUH paBHA

EZ=1000- (v-P(Xy =1)+ 0> - P(Xar =1) +0* - P(X3r = 1)) =
_ _ 2, 3y _ 6620000
=1000my - (v + v~ +0°) = a7~ 710,53.

[IpuHUUn SKBUBAJEHTHOCTH OOSI3aTEJNBCTB BJIEYET, YTO PA30Basi HETTO-
NpEMHUsI PABHA aKTyapHOH COBPEMEHHOU CTOMMOCTH OOSI3aTEJbCTB KOMIA-
HUH, T.e. npumMepHO 710.

3anaua 6.12 ([22]). Hodcuumatime esrce200nyro nemmo-npemuro no cae-
oyrouemy JuCKpemHomy 002080PY CMPALOBAHUS HCUSHU:
1) eospacm sacmpazrosannozo 30 aem;

2) cmpazosan cymma pasha 1 6 mevenue nepswr 20 aem deticmeus
dozosopa u b nocae amoeo;

3) nepuod swnaamos npemut ne boaee 35 aem;

4) 6 mevenue nepenx 20 aem exHce200HAA NPEMUL GOANCHE COCTABAATNDG
1/5 om estcez00noii npemuu 6 nocaedyrougue 15 aem;

5) i = 0,06
6) Azlmzzﬂ = 0,02933, Asp = 0,1024835, A30:m = 0,32307;
7) a30:£‘ = 14,835.
Penienne
006s13aTeNIbCTBA CTPAXOBIIMKA HA MOMEHT 3aKJHYEHHs JOr0BOPa €CTh
’UK30+1, ecitn T59 < 20, Kao+1 1
Z_{ 5. vKeotl ecm Ty > 20, =50 — 4 a0
rae
g1 s+l ecnn Ty < 20,
30:20 0, ecam T'3g > 20.

[lostomy akTyaprast COBpeMeHHast CTOMMOCTD 0D5133T€/IbCTB CTPAXOBIIMKA
ecTh

ap = 5A30 — 445035 = 0,39508.

[TogobubiM »Ke 0O6pa3oM, aKTyapHasi COBpEMEHHasi CTOMMOCTH 00s3a-
TEJBbCTB CTpaxoBaTelsi ecTh (Huxke P — pasMep eXKerojHoil npeMuu Ha
NPOTsKeHHH nMepBbix 20 JeT AeHCTBAS J0roBOpa):

ac = 5Pa30:ﬁ| — 4Pa,30:ﬁ|.
BeJH/I‘II/IHy a30:%| MO>KHO IIOACYUTATh C IMOMOIIbBIO ASO:%\:

1— Asp90
ig0.30) = Tmo‘ ~ 11,959.
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ITosromy
ac =~ 26,339 - P.
W3 npuHUMna SKBUBAJEHTHOCTH Mbl TENIEPh HMEEM:
0,39508
N & 15.
26,339 0,015

Sagaua 6.13 ([25]). Hcnoavsys npunyun sxeuGareHMHOCTIUL, NOOCHU-
matime npemuro 1o 002060pY NONCUSHEWHOZO CIMPATOCAHUA, Komopvil 3a-
KAIOUEH € Yea08ekoM 6 60o3pacme T = 80 aem Ha CACOYIOUUT YCAOGUAT:

1)

2)
3)

NPEMUL  GHOCUMCA DAGHBIMY  JOAAMU 6 MOMEHM 3AKRA0OUEHUS
doeosopa U 6 Havare mpemovezo 200a ezo deticmeus (ecau 002060p
ewe deticrmeyemy);

cmpazosas cymma SA = 1000 ewnaawusaemes 6 wonue 200a
cMepmu;

ECAU 3ACTNPATOSAHKVL YMUPAETN, 1A NPOMANCEHUU NEPEO20 UAY, MPE-
muezo 20da deticmeus 0o2060pa, Mo 8 KOHUE 2000 CMEPMU 00NOA-
HUMEABHO SHINAGHUBALTNCA NOJAOBURA NPEMUl, eHecennolt 6 navane
COOMBEMEMEYI0ULez0 2004.

Hzeeemmno, wmo ecau 6v 6o 3axaoven obvynbil duckpemuwili dozosop
NOCUIHEHHO20 CMPATOBAHUSA, O PA30BAA HEMIMO-NPEMUS Oblaa Ovl PasHa
665,7528.

Ipu axmyaproix paciemar ucnoab3yiime MeTHUNECKYIO NPOUEHIMHYIO
cmaexy i = 0,06 u mabauyy npodoasrcumendvrocmu sHcudnu 6.2.

Tabauya 6.2
T Iz
80 | 39143.64
81 | 36000,37
82 | 32845,41
83 | 29704,95

Penrenne
ITycts P — npemusi, KOTOpasi BHOCUTCS B HAYAJIE MEPBOT0 U TPETHEro

rojaa.

Torpa akTyapHas CTOMMOCTD 0013aTEIBLCTB CTPAXOBATEJIST, IPUBEICH-

HAasi K MOMEHTY 3aKJIFOUEHHST JIOTOBOPA, AaeTcst POopMyIoi

aC:P+P'U2'P(Tgo>2).

AkTyapHasi COBpeMEHHasi CTOMMOCTb 00S133T€JIbCTB CTPAXOBIIUKS, A3€TCS
hopmy.oii:

6 I"H.

'UB'P(Q < Tyo < 3)

0321000'A80+§'U'P(T80<1)—|—§

Danun, A.U. Ganun
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Tenepb U3 npuHUUNA SKBUBAJEHTHOCTH G = G g MOXKHO HadiTu P:
Aso
1 1 . :
14 v2.P(Tso > 2) — §U~P(Tso <1)-— 503-P(2 < Tgo < 3)

P =1000

[To ycnosuio Agg = 0,6657528, v = 1/(1 + ¢) ~ 0,9434. Kpome Toro,
P(Tyo < 1) =1— fil ~ 0,08030,
80

P(Tso > 2) = 58—2 ~ 0,83910,

80
P(2 < Tgy < 3) = loz —lss 0,08023.

lso

[TosTomy

P =~ 397,41.
Bapaua 6.14 ([14]). Yeaosex 6 sospacme © = 80 aem xomen 6ot 3a-
KAIONUMD 002080D NOHCUIHENH020 cmpazosanust Ha cymmy SA = 1000

¢ npemuetl, KOMOPAs NAAMUMCA HENPEPBBHO HA NPOMAdNCEHUY deticmaus
d02060pa ¢ NOCMOAHHOT UHMEHCUSHOCTBIO T. YCMAHOBAEHHAA KOMNA-
Huett npouedypa andeppatimunza NO3GOAAEM 2aPAHMUPOBATL ¢ TOpowed
CMENEHBIO MOYHOCTIU, UIMO OCMAMOYHOC BPEMA IHCUSHU I1MO20 HEAOBE-
Ka 6Yydem Tapaxmepu3osamoses NOCMOSHHOT, UHMEHCUBHOCTNDIO CMEPTMHO-
cmu p = 0,15. Odnaro 6 cuay wecmabuavrocmu obwet dKOHOMUYECKOT
CUMYaUUL, AKMYAPUIO HE ObLAO SACHO, KAKYI METHUNECKYIO NPOUCHIMHYIO
CMABKY | UCTIOABI0BAMb 0ASL DACHEMA HEMMO-NPEMUY, U OH PEUWUA U3Y-
YUMB 3ABUCUMOCTIL T OM i
Hatdidume smy sasucumocme.

Pemenne
AKTyapHaH HpHBeIZ[eHHaH CTOUMOCTDb O6H3aTeﬂbCTB CTanOBmHKa B MO-
MEHT 3aKJIHOUEHUSI JIOrOBOPa €CTh

+o0
_ _ 1000
aB:E(SA-vT“): 1000 e % pe B = ok
0+ p

0
AkTyapHasi npuBejieHHasi CTOMMOCTb 0BsI3aTeNbCTB CTpaxoBaTesss B MO-
MEHT 3aKJI0YeHus JIoroBopa €CTh

+ oo
™

§+p

ac = Tly = me %teHt gt =
0

B cuny npuHIuna SKBUBAJEHTHOCTH 00S3aTEIBCTB,

ap = ac,
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OTKYyZa
7 = 1000 p = 150,

T.€. T HE 3aBUCHUT OT 7.

3apgava 6.15. Cmparoses xoMnaHus 3aKA0%UAG J020680D NONHCUSHEHHOZ0
CMPATOBAHUS C YEAOBEKOM 6 603PACTE T AEM € 6bNAAMOY CMParosod
CYMMBL S 6 MOMENHTT, CMEPNAU.

Ipemus naamumes HENPEPHIGHO HA NPOMANCEHUU 6Ce20 cpora deti-
cmeus dozosopa; nycmv P — eeaununa 2odosoti npemuu (6es yuwema
duckonmuposarus). Obosnawum wepes L pasmep nomepv no dozosopy,
npueedeHHbI K MOMEHNY €20 3AKMOYEHUS.

Komnanus onpedeasem npemuto P we na ocrose npunyuna sxeusa-
aenwmuocmuy obasameascms (EL = 0), a na ocrnose npunyuna «pasnose-
POAMHOCTNU NOMEPDL U F0T0006»:

P(L > 0)=P(L < 0) = 0,5.

IIpednonaean, “mo UHMEHCUBHOCTND CMEPMHOCTIY NOCTNOAHKA NPy t > T,
CPABHUME IMY NPEMUI ¢ npemueti, NOdCHUMAHHOY HA 0CHOBE TPUHUUNG
IKBUBANEHTIHOCTIU.

Peurenne
nsi paccMaTpuBaemMoro orosopa

Y
LZS‘UT’—P-ET*MZS-UTI—P'%Z(S—i—*)vT’——.

ITosromy ycnosue
P(L <0)=10,5

O3HavaeT, 4To
1 5S
p (Tm > In (1+ F)) —05.

IMockonvky py = puput > x,

x+t
P (Tw > t) = S(:(I)t) == exp - J .u"u, du = eiut’

T

T.e. ciaydaiiHasa BeJu4yuHA T, HWMeeT SKCIIOHEHIIMAJILHOE pacCIpejiesleHne.

3uaunr,
M 65)} _
exp{ 5 In (1 + — =0,5,

OTKY/la MO>KHO HalTH PEMHIO:

éS

P=

6*
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Fcan P* — npemusi, paccuvTaHHAasl HA OCHOBE MPUHIUIA SKBUBAJIEHT-
moctu, To EL =0, T e.

L —sT, _ P
S+ —) Ee™ 9% = —.
( é é
st SKCNOHEHIMAIBHO PACTIPEICTICHHON CITy YaifHON BeTuvInuHbl BepHa (Hop-
Myna:
Ee—0Te — _H
§+p

(3To mpocro (opmyna sust npeobpasosanns Jlanmaca Beamunnas Ty ). To-
3TOMY

P*=Su.

1 1
Yrober cpauuth P u P*, paccMOTpUM BEJUYHHY — — B

1 1 5/ )1 1 1 5/ é

L) — - = (o2,

P P* ( 68 Sup 5S< I
®ynkuns f(z) =2° — 1 — x orpunarensna npu 0 < < 1 n nosoxu-

TenbHa npu & > 1. [lostomy P* > Pupu § > pu, P* < Pnpu § < u,
P*=Puopud = p.

Sagaua 6.16 ([25]). Paccmompum dozo6op cmpazosarus sHcudHu M
n =2 zoda ¢ ewnaamold cmparosot cymmv. 1 6 Konue z2oda cmepmu.
Ilycmo © — 603pacm 3acMPATOBANHO20 8 MOMEHITL 3AKMOYEHUA J02060Da.
Haeecmno, wmo p, = 0,75, ppy1 = 0,8, a naumenvwan npemus, 2apat-
MUPYIOWAR OMCYMCmeue nomeps no do2o6opy 6 mevenue nepeozo 200a €20
deticmeusn, pasna 0,95.

Hatdidume ducnepcuro cospemenmoti cmoumocmu 0633ameaveme cmpa-
TOBWURA.

Penienne

IToCKOJIbKY BEPOATHOCTL CMEPTH 3aCTPAXOBAHHOIO B TEYEHHE [EPBOrO
roaga HOJ]O)KI/ITQ.HI)H&, FapaHTI/IpOBaTb OTCyTCTBI/Ie HOTepb MO)KHO, TOJBKO
ecny npeMust P BMecTe ¢ NPOLEHTAMU He MeHbllle, Y€M CTPaxoBas CyMMa;:

P-(1+4)>SA.

Orcrona

Pmin = V.

O06s13aTeNbCTBA CTPAXOBIIHMKA 3aKJII0YAIOTCS B BBINJIATE:
1) crpaxosoii cymmbl 1 B MoMeHT 1, eciim 3aCTPaxOBaHHBI yMpET Ha
NPOTSI?KEHUU [1E€PBOrO rofia AefdcTBUsl A0roBopa (BeposiTHOCThL 3TOr0
cobbiThs paBHa ¢, = 0,25);
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2) cTpaxoBOii CyMMBI 1 B MOMEHT 2, eCJIM 3aCTPaXOBaHHBIH yMpeT Ha
IPOTSIZKEHHH BTOPOTO TO/A JIEHCTBUS AOroBOpa (BEPOSATHOCTD TOTO
COBBITUSL PABHA Dy - Gpt1 = 0,75 - 0,2 = 0,15).

Takum obpasom, ecin Z — COBpEMEHHAsI CTOMMOCTDH 0DsI3aTENIbCTB CTPa-
XOBIIUKA, TO ClydaliHas BeJMUMHA Z NPUHMMAET 3HAUEHMs v U U2 ¢ Bepo-

SATHOCTSIMH (o U Dy * §z+1 cooTBeTCTBeHHO. [loaTOMY

EZ =v-qy + 0% py-quog1 = 0,950,254 0,952 0,15 = 0,3729,
EZ2 =02 qu + 0% pg - qeg1s =0,952-0,25 4 0,95 - 0,15 = 0,3478,
VarZ = EZ* — (EZ)? =~ 0,21.

Sagaua 6.17. Cmparosas KOMNAHUSL 3aKA0NUAG JO2060D NONHCUZHEHHOZO0
CMPATOBAHUA C YEAOBEKOM 6 603pacme T JAem ¢ evinaamoti cmparosot
cymmot S = 1 8 momenm cmepmu.

Ipemus nagmumcs HENPEPLIBHO C NOCMOAHHOT CKOPOCTIIBIO0 MG PO~
JicenuY 6cezo cpoka deticmeus dozosopa.

Ipu axmyaprex pacwemazx npednosazaemcs, «mo fpi4y = 0,02 das
t > 0, 6 = 0,07; omnocumeavnas cmpazosas nadbasxa 8 = 50%.

Ob6osnavwum vepes I doxod no doeosopy, npusedennwili ¥ momenmy €20
saxamovenus. Hatidume Var 1.

Pernenne

B cuny ycnoBusi 3a7a4un OCTATOYHOE BPEMs KH3HH 33CTPAXOBAHHOTO
HMeeT 9KCINOHEHI[HAJIbHOE paclipegesienue ¢ napamerpom g = 0,01. [ToaTo-
My aKTyapHasi COBPEMEHHAsT CTOMMOCTD 00s13aTE/ILCTB CTPAXOBUIMKA €CTh:

A —Fe T — _ P
z e Pl

a aKTyapHad COBpeMeHHada CTOUMOCTb 00a3aTebCTB cTpaxoBaTeJid:

CooTeeTcTBeHHO, HarpyeHHas npemust P pasua (1 + 6) - p.
Cayuvaiinyto BeqnunHy | MOXKHO 3allHCATh B BUJE
1—e¢%=  sp P ( P) o= 8T

— P . _ 0T _ _ _ Rl
I=P a7, —¢€ P 5 e 5 1+6
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Hosromy

2 2
Varl = (1 + ?) Vare 1= = (1 + 5) . (Ee*%TI — (Ee*5TI)2) =

)
_ P\? o= T \2) _ Py? b _
_<1+§) '(Az_(Az))_<1+§) '<,u+26 (,u+6)2>_
— 2 12 _ 25
—(5+P)m_ﬁ~0,154.

3amaua 6.18. Cmparosas KOMNAKUS 3AKAIONUAG 002080D NOHCUSHEHHOZ0
CMPazTosanus ¢ 4eaosexom @ gozpacme r = 30. Cmpazosas cymma SA =
= 1000 svinaguusaemcs 6 xonue 200a cmepmu. [Ipemus seauvuunot P = 20
NAGMUMEA Pa3 8 200 8 20006ULUNY 3AKAONEHUS 002080pa.

Hatidume sepoammocms mozo, «mo amom dozo6op ne 6yodem yosimouen
0 CTNPATOBULLKG.

Hseecmmno, wmo i = 5%, l3g = 96307, 154 = 87621.

Pemenne
[Iycrs L — pa3mep moTepb mo AOroBOpPY, NPUBEACHHBIH K MOMEHTY €ro
3aKJIOYEHHUS:

_ Kol
e e ) I A

d d

Hac unrepecyer BepositHocTh Toro, uro L < 0. [Ias vee mbr umeem:

P(L<0) =P ((SA+ D) et < 2y

d
_p (KD M):< >l< SA'd)):
P<e > 1+ 25 P(Ke+12 3 (1+25
—p (K30 +1>1n (1 n 2110030)/1111,05) — P (K3 + 1> 24,975) =

= P(Kso > 24) = P(Tso > 24) = 1™ ~ 91%

30

3anaua 6.19. Cmparosas KoMNAHUA 3aKA0UAEM 002060l NOHCUSHEH-
HO20 CIMPATOBAHUA C 8bINAAMOT Purcuposarnoti cmpazrosas cymmo. S = 1
6 KOHUE 2000 CMEPINU; NOCTNOAHHASL NPEMUS T NAGMUMCS pa3 6 200 6 20-
J06ULURY 3aKA0UEHUS 0020800,

B mabauue 6.3 npusedernvl 3HAUERUA NPEMUL T = T, U cpednuti dorod
10 00nomy dozosopy, I = I, 6 momenm ez0 saxaronerus (Oasn e20 pacuema
UCNOADIYEMCA NOCTNOARHAA MELHUNECKAR Npouenmuan cmaeska i = 0,06)
6 3A6UCUMOCTUY, 0T 03PACINGA T 3ACTMPALOCAHHOZ0 6 MOMEHIN, 3AKAMOUEHUS,
dozosopa
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Tabaruua 6.3
x Te I
30 | 0,0077 | 0,0200
31 | 0,0081 | 0,0210
32 | 0,0086 | 0,0235

Kax uamenumes seauvuna Isg, ecau qszo ymenvwumes 6 dea paza?

Pernenne
Cpennuii 10X0/] 110 OAHOMY JOrOBOPY B MOMEHT €r'0 3aKJIIOUEHUSI 1aeTCs
dopmyuioit:
I, =7, -, — Ag.

ITockonbky
. 1- A,
e = ———,
MOXKHO HaHTHU Pa3s0BYIO HETTO-NIPEMHIO A, :
e — 1ad
g =0z
e+ d

Hanee, pnsi A, BepHa pekyppeHTHas (opMyia
Az =Vqy + vpzAz—i-l-
ITO MO3BOJAET PACCIMTATEH BEPOSATHOCTH (g :

_ (14+9)As — At
¥ 1-— Am+1 ’

B uacrroCTH, @30 = 0,1626 %.

ITpeanonokum Tenepb, YTO BEPOSITHOCTh (30 YMEHBIIHJIACH B /IBA pa3a,
710 BEJMYHHBI 5o ~ 0,0813 %.

Kak u panbiie, cpeaunii 02kugaeMblii 10XOI 10 OJHOMY JOTOBOPY B MO-
MEHT €ro 3aKJIdeHus aaercs hopMyioi:

* sk *
I =mn,-a;, — A,

r/le BEpXHUil MHAEKC * 03HAYAET, YTO COOTBETCTBYIOUIAS BEJIUYUHA [1OCIHU-
TaHa ¢ U3BMEHCHHbLIM 3HAYEHUECM BEPOATHOCTHU (30- HOCKOJ]be BEPOATHO-
CTH ¢, Aas1 z > 30 He U3MEHUJIUCD,

* * * ek ® o
A3y = vq30 + vp3pAs1, @30 = 1+ vp3eds.
M3 aHaJIOrMYHBIX PeKyppeHTHBIX opMyst anst Azg U d39 MOKHO Az U d3q
BbIpa3uTh yepe3 Aso u dso:

Azl = A+ )As0 — a0 130 Gy = (144)22 = 15
P3o P3o
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9TO, B CBOIO OU€pe/[b, I03BOJISIET BLIPA3UTL Ay u 45, uepe3 Aszg u dgo:

) 30— — @

Al = @A% + p 380 — 930 ar — Pso 30 - 930 — 430
30 P30 P30 P3o

Teneps pas I3, Mbl UMeeM:

* *
* ok * P3o . d30 — 430
I5o =m0 - 30 — Az = (m30  d3o — Aszo) + ——— (

T30 — U) =
P3o P30

— @]30 + 930 — 930 (71—30 — fu) s =~ 0,020778.
P30 P3o

WTak, yMeHbIIEHHE ¢39 TPUBEAET K yBeJauveHuro I3 npuMepHo Ha 4 %.
Banaua 6.20 ([26]). Hozoeop cmpazosanus cemeldnot napu npednoaa-
2aem sunAamy cmparosoldy cymmut S = 1 6 momenm emopol cmepmu.
Hpemuu naamames nenpepueno ¢ nocmoannot ckopocmuvio P do momenma
nepsot cmepmu.

Ipednonazas, 4mo MoMeEHMbBL CMEPMU HCEMDL U MYINHCE ABAAIOMCA HEZA-
BUCUMDBIMU CAYHATHBIMU BEAUYUHAMU C 00RO U TNOT d1Ce NOCTNOAHROT UH-

mepreusHocmbio emepmuocmu i = 0,07, a uHmMeHcuUSHOCTND POUEHMOS,
UCTIOADIYEMAA OAf pacyemos npemuli, pasna § = 0,05, nodcyumaiime P.

Pemienne
Mycrs T (T‘ém)) — BpeMsl XKU3HH 2KeHbl (My2Ka),

T,y = min (Tz(f), T,Sm)) — MOMEHT IEPBO# CMepTH,
Ty = max (T:S,f) s T?Sm)) — MOMEHT BTOPOi CMepTH.

B cuny He3aBUCUMOCTH BeJIUYUMH Tz(f) 51 Tém), pacmpejiesieHue cilydaii-
HbIx BesauH Ty U Ty gaercs dopmyaamu (Hmke ¢ > 0):

P(Tuy > t) =P (T > £,Ti™ > t) =

=P (T > 1) P (T(M > t) = 014,

P(Tey <t)=P (T:Ef) <t,Tim™ < t) -
=P (T <t) - P (T < t) = (1= 700)%,

00513aTebCTBO CTPAXOBIIMKA 3aKJ/I0YAETCA B BbIILIATE CTPAXOBOU CYyMMbI
B MOMEHT Tgy. Ero cTomMocTh B MOMEHT 3aK/IIOYEHHUS JJONOBOPa PaBHa

ZW = ’UTW.
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CoOTBETCTBEHHO, aKTYaPHAS COBPEMEHHAS CTOMMOCTD 00438 Te/IbCTBA CTPA-
XOBIIMKA paBHA

+oo “+oo
Azy = J e dP(Toy < t) = J e 0. 2. (1— 7007 x
0 0

oot gy —oqa. (L L) _ 4
x 0,07e dt = 0,14 (0712 0,19> ==

00513aTeBCTBO CTPAXOBATEJIS 3AKJIIOUAETCS B BhIILJIATE HENPEPBIBHOW DEH-
ThI CO CKOPOCTbIO P 10 MomeHTa Tz, Eiro akTyapHy1o CTOMMOCTb B MOMEHT

3aKJIIDYEHUs] JJOr0BOpa MpOoLIE BCEro MOACYUTATh METO/IOM TEKyLlero mJja-
TeXKa; OHa paBHA

+oo Foo
P-ay,=P- J 6_5tP(Ta::y >t)dt=P- J =019t gy %P.
0 0

Tenepp 3 npuHIMNE SKBUBAJEHTHOCTH 00S3aTEILCTB MOXKHO HaliTn P:

49
P=_"x~ 17.
500 0,0817



I'masa 7
PE3EPBHBI

1. ITorsaTue pe3epBa

Paccmorpum HEKOTOPBIH TOTOBOP CTPAXOBAHUSA W NPUMEM MOMEHT €ro
3aKJIKYEHUS 33 HAYaJbHBIH MOMEHT BPEMCEHH. Hpe,z[HO.HO)KI/IM, 49TO CIyCcrd
BpeMmsi ¢ JOrOBOP BCE €I1e COXPAHsET CHUly (TAK YTO 3aCTPAXOBAHHBIA ele
JKHB) W 0DO3HAYMM AKTYAPHYIO MPHBEJEHHYI0 CTOMMOCTh ODS3aTENIbCTB
KOMOAHNH (3aCTPAXOBAHHOrO) B 3TOT MOMEHT 4epe3 14 g (COOTBETCTBEHHO,
ta¢). Bennunna sa g onpeaensier CpeHIO0 CyMMy, KOTOPYIO IPEACTOUT Bbl-
JIATUTH B OyAyieM CTpaxoBOil KOMIAHUH 0 PACCMATPUBAEMOMY JAOTOBO-
py. TonbKo 9acTh CpeacTB (B CPEHEM ;A ) MOCTYITHT OT 3aCTPAXOBAHHOTO.
Hepocraromyio cymmy (B cpeanem ;a g — ;G¢) KOMIAHUST JOJ2KHA OKPBITH
U3 Apyrux ucTouHukoB. QQHAKO NOCKOJIBKY HEODXOJUMOCTD TON JOMOIHU-
TeJIbHOH CYyMMBI $SICHA YK€ B MOMEHT {, KOMIIAHUS JIOJI2KHA [IPEJYCMOTDETh
peaeps (reserve) +V BeJMUYMHON 14 g — ¢G¢ B 9TOT MOMEHT:

vV =ap — tac.

[ToguepkueMm, 9TO pe3epB, KOTOPHIH omnpeaensiercsa 3Toit dopmynoi, He
YUYHUTBIBAET CiIy4aiiHbIX (payKTyauuil BBIILIAT W HOCTYIIEHHI, CBSI3AHHBIX
CO CIy9alHOCTBIO BDEMEHH >KU3HMU.

Onpejenenne pesepsa, JaHHOE BHIIIE, CBA3AHO ¢ AHAJH30M Oyaylero
(nepcnexkTHBHOrO) paseuTHA coObITHIA. [losTOMy MeTozn pacuera pesepsa
HEMOCPE/ICTBEHHO MO ONPEJEJEHUI0 HA3BIBAIOT NEPCNERTNUBHBIM MEMOJOM
(prospective method).

Jna KOHKpeTHOro JoroBopa CTPaxOBaHH: € Pa3’oBOH HETTO-NPeMUeH,
koTopasi 0bo3naveHa OykBoil A (WM, B cry9ae TOXKM3HEHHBIX PEHT, Oyk-
BO¥t a) C COOTBETCTBYIOLIUMH HHJCKCAMHU, PE3epPB CIYCTd Bpemd | nocjue
3axJ04uenus forosopa obosuagaercs ;V(A). Kpome roro, Gyksa V moxer
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cHAbXKATHCSl CBOMMH UHJEKCAMH, KOTOPBIE XaPAKTEPU3Y IOT [TPOLECC TOCTY -
JIEHUsI IpeMUil. ITH UHIEKCHI AHAJOTHYHB HHIEKCAM, KOTOPBIE HUCIIOJb3Y-
OTCA s 0603HAYEHH TTePUOAHYECKHX HerTo-TipeMmuit. Hanpumep, ecau
MIPpEMHU BHOCATCA C 4acTOTOMN m, TO BBEPXY CIIpaBa CTAaBUTCA HHIACKC (m),
€C/IM TIPEMHUH IJIATATCS HENpPepbIBHO, TO Haj OykBod V craBuTCsi yepra
u T. A. Ecnu nepuoa BeiiaT npeMuil OrpaHuyeH HEKOTOPbIM YUCJIOM A, TO
€ro CTaBsAT cJeBa BBEPXY (& He cieBa BHH3Y KaK NPH 0GO3HAMEHWH HETTO-
npeMui, TAaK KaK 9TO MECTO YK€ 3aHSTO [Jisl yKasaHusi MoMeHTa t). Jlus
JUCKPETHBIX BUJIOB CTPaxoBaHusi GYKBY A 4acTO OIMYCKAIOT M UCIOJIB3YIOT
TOJBKO CHMBOJ V/, HO CO BCEMHU MHJEKCAMH, KOTOPbIe Obln y cumBoONa A.

Ocobo obpaTum BHUMaHUE Ha Cieaymollee obcTosTebcTBO. OBBIYHO
TEPMHH «pe3epB» yrnorpebssiercss ansi 0603HAYEHHS] KAKHX-TO 3AMACOB.
Hanpumep, TensioBast 3J1eKTPOCTAHIIMS CO3/4aeT Pe3ePBHBIM 3a1ac yriisa /s
TOro, 4robbl obecrmeunTh GecnepeboitHoe (YHKIMOHMPOBAHUE ATrPEraTOB
B ciiydae cO0OeB B PerysipHbIX MOCTABKAaX TOMAWBA ¢ maxT. CTpaxoBInuk
(kak m J0Bas ApyTas KOMIAHUS MJIH (DH3MIECKOE JIMI0) MOXKET HMETh
onpeaeaeHHbI pesepB GUHAHCOBLIX CPEACTB MAJisl TOrO, YTOObI 6e3 3ajgep-
Kek (PUHAHCHDOBATH Kakue-HUOy/Jb HenpeBuieHHble pacxoabl. OaHAKO
Mbl ynoTpebjisieM TepMHUH «pe3epB» COBCeM B Jpyrom cwmbiciae. Pesepe
6 CTPGTOBAHUL — HTO U3MEDPEHHASI B IEHEXKHBIX €IMHUIAX CTOUMOCTH By-
Ayumux 00s13aTeIbCTB KOMIIAHUH. [[0CKONBKY BEJIMUMHA 9TUX 0BSI3aTENbCTB
3aBUCUT OT CJIy4YalHbIX (PaKTOPOB, OTHOCHAIUXCSA K JAJEKOMY Oyyinemy,
CTPOTO T'OBOPsi, M3MEPUTh UX B HacTOsiieM BoOGIIe HeBO3MOXKHO. [losTo-
My pe€3epB — 9TO HEKOTOpPasi pa3yMHasl U, KaK MPABUJIO, KOHCEDBATUBHAS
o1leHKa Gananca Oy 1yInux pacxogoB u A0x040B. COOTBETCTBEHHO, HET U HE
MOXKeT OBITh OJJHO3HAYHOrO Omnpejenenust pesepsa. Onpejesenue, JaHHOE
BBILIE, SIBJISIETCS] OJTHUM M3 CAMBIX MPOCTHIX U HAHbO/Iee PACPOCTPAHEHHBIX.

Nwmes B BuAY 5TU 06CTOATENLCTBA, OBLIO GBI PA3YyMHO HCIIOIb30BATH MPH
OLIEHKE pe3epBa 3aBbILIEHHYI0 CMEPTHOCTD (B CTPAXOBAHUY, U 3aHUXKEHHY 10
CMEPTHOCTh — IIPH OLEHKE PEHT M MEHCHH), 3aHMXKEHHYIO [POLEHTHY IO
ctaBky U T. 1. Unade rosops, onenusas Oyayiiee pa3BuTHE COOBITHH, HY>KHO
6bITb HEMHOT'O IECCHMHCTOM (ypOBeHb 3TOro ImMeCCuMHUu3Ma O6I)ILIHO npeamnu-
ChIBAETCS CTPAXOBbIM KOMIIAHUSIM DErYJIMPY IOLIMMHU OPraHaMH).

Ecnu npu onieHke pesepBa HCNONMB3YETCsI HETTO-IIPEMHSI H T€ XKe Tab/Iuia
CMEPTHOCTH U TeXHUYECKadA IMPOLUCHTHAaA CTaBKa, YTO U IIDHU pacyYeTe HETTO-
NPEMHH, TO DPE3EPB HA3BIBAIOT HETMINO-PEIEPEOM HIIH PE3EPEOM HETMIMO-
npemut (net premium reserve). Ecam ke mpemusi, ucnosnbsyemasi npu
pacyeTe pe3epBa, yIUTHIBAET PACXOABL, H/HIM TIPH PACIETE Pe3ePBa HCHONh-
3yercst ocobast Tabauna cMeprHocTH (valuation table) u/unn namenennas
TEXHUYECKAS MPOIEHTHAsI CTABKA, TO PE3€PB HA3BIBAETCSI CIEIHAJIBbHBIM HIH
MOAUDUIIHPOBAHHBIM.
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2. /lommomHUTEJIBbHBIE METOABI pacdyeTa pe3epPBOB

Pexyppenmmasn dopmyaa das pesepsos
PaccMoTpuM ey oy 0By CXeMy CTPAXOBaHMI:

1) moroBop crpaxoBaHUs 3aKJOYEH B MOMEHT ¢ = () HA CPOK 7 JIeT;
2) BO3PACT 3aCTPAXOBAHHOI'O B MOMEHT 3aKJIHYEHHS JIOIr0OBOPA — & JIET;

3) npemusi BHOCUTCSI B KAXKJLYI0 TOAOBIIMHY 3aKJHYEHHs! JJOIOBOPA U HA,
k-irom, k=1, ..., n, paBua Py.
4) obsi3aTesNbCTBA CTPAXOBIIMKA Ha k-0 rox JeHcTBUsL [IOTOBOpa
3AKJIFOYAKOTCS B BBIIJIATE B KOHIE TOJa CTPAXOBOH cyMMmbl Sk,
€CJIM 3aCTPAXOBAHHBIA yMep B TeYeHHE 3TOrO TOAa, U cyMmbl M,
€CJIM 3aCTPAXOBAHHBIN JI0XKUJI JI0 KOHIIA, 3TOrO rofa.
Honycrum, 4T0 B KOHLE k-r0 roga (T.e. B MoMeHT t = k) 10roBop Bce ele
COXpaHsieT CHily (TaK 4TO 3aCTPAXOBAHHBI €lle >KUB M ero BO3PaCcT PaBeH
z + k). DToT morosop
® HEeME/JIEHHO IIpUHeceT B Buge upemuu cymmy Ppyi (unpexc k + 1
yKa3blBaeT, 4To Hadajycs k + 1-if rojg geficrBust 10orosopa)

U, KpOMe TOro,
® C BEPOSITHOCTBIO (g4 NMPUBEJET K BBIMJIATE CTPAXOBOH CyMMBI S 41
B MOMeHT k + 1 (ee mpuBejgeHHasi CTOMMOCTb B MOMEHT k paBHa
Sk+1v),
® 3 C BEPOSITHOCTBIO Py . Oyaer meiicTBOBaTh U B MOMeHT k + 1, uTo
norpebyer
— BBIIJIATHL CyMMbl M1 1 (ee npuBe[eHHAS] CTOUMOCTH B MOMEHT &k
paBHA v M1 1).
— u (B cpesHeM) HaJIMYMsI CYMMBbl ki1V [JIsl BbIIOJHEHHSI
CTPaxXOBIMKOM CBOMX oObsi3arenbcTB mociae momenTa k + 1
(ee mpuBeseHHAS] CTOMMOCTH B MOMEHT k PAaBHA U - 11 V).
ITosromy cpeamsisi cymMmMa, HEOOXOAMMAsT CTPAXOBIIMKY B MOMEHT k JiJist
BBINIOJIHEHHST CBOMX 06A3aTeNbCTB MO J0T0BOPY (T.€. HerTo-peseps V)
paBHa,

tV = —Pri1 +vSki1Geqk F VMps1Dosrk + Dot - b1V - v

D70 U ecTh peKyppeHTHast (POPMYJIA, JIJisl PE3EPBOB B KOHIIE NOCJIEI0BATE b
HbBIX JIET JEHCTBHSI JOTOBOPA.

Pempocnexmushasn gopmyaa das nemimo-pesepsa

Ecnu npemust no HeKOTOPOMY BHAY CTPaXOBAaHUSI MJIM IEHCHOHHOM cxeMme
onpesesieHa U3 NPUHIUNA SKBUBAJIEHTHOCTH, TO B CpeJHEM KOMIIAHUsI He
JIOJ’KHA [IPHUBJIEKATh COOCTBEHHbIE CPeJICTBA, 1J15T BbITIOJIHEHH ST (PMHAHCOBBIX
06513aTe/IbCTB Tepe/] KIMEHTAMHU. JTO O3HAYAET, YTO pe3epB B MOMEHT i,
HeoOXoauMBbIH [y1s1 BoimosiHeHUs1 Oy ayumx (hUHAHCOBBIX 00S3aTEbCTB MO
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KarKJIOMy elnle JeHCTBYIONeMy JOrOBOPY, AO/KEeH ObITh paBeH CyMMe, Ha-
KOIJICHHOHN K MOMEHTY { Ha KaxK/Iblid JeHCTBYIOUIUIA JOTOBOP.

[TosTOMY MBI MOXKEM OLIEHHBATH PE3€PBBI, HCX0/1sl U3 NPOLIIOro (peTpo-
CIIEKTUBHOI0) Pa3BUTUsL CODbITHIL:

vV = kSc — k8B,

rie 8¢ — aKTyapHOE HAKOILIEHHEe K MOMEHTY k 3a CueT NpeMUH, a ySg —
aKTYyapHasl HAKOILIEHHAs CTOMMOCTh B MOMEHT k BCEX BBHIILIAT Ha IPOMe-
x)ytke (0, k).

DTOT MeTOJ pacyeTa pe3epBOB HA3LIBAETCS PEMPOCNEKMUSHbMm (retro-
spective).

Perpocnexkrusnas hopmysna ynobua nmpu pacuere pe3epBOB [JIsT OTCPO-
YEHHBIX BU/IOB CTPAXOBAHMA U PEHT 0 HACTYIUIEHHS NEPHOAd CTPAXOBBIX
BbIJIAT. B 3TOM cily4yae peseps — 3TO NPOCTO AKTYapHAas HAKOIIEHHAs
CTOMMOCTb BCEX BHECEHHBIX IPEMUIA.
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3. 3amauu u penrcHUSA

Banaua 7.1 ([5]). Hoxraorcume, wmo 0asn n-aemnezo cMEWarHO20 CMpa-
TOBAHUA IHCUSHU C 8BNAAGMOL CINPAT06020 NOCOOUA 8 KOHUE 200a CMepMU
peseps 8 mMomenm t = k, k=0, 1, ..., n, mooscem buims nodcyuman no
dopmyae

Penienne
IlepcnieKTHBHBIN METO, HETOCPEACTBEHHO JAET:

kviv:ﬁ\ = Az—O—k:n—k\ - Piv:ﬁ\ : ax+k:n—k|7
I/ie IePUO/IMYECKas HeTTO-IpeMus ;5 OnpejesisieTcst U3 COOTHOICHUS:
0= Az:ﬁ| - P:v:ﬁ| * Qo) -

ITosromy

_ dw+k:n—k\
kvm:ﬁ\ - Aa:Jrk:n—k\ -— A

FROE
Qg7
MbI MOXKEM HMCKJIIOYATh M3 9TOH (POpMYJIbl DPA3OBbIE HETTO-IPEMHH
Am+k:ﬂ\ u Am:m, YTO M JAET HCKOMBIH PE3yJIbTaT.

Banaua 7.2 ([5]). Paccmompunm dozosop 10-aemuezo epemennozo cmpa-
TOBAHUA HCUSHU, 3AKAI0UEHHDIT 6 Momenm Ly = 0 ¢ ueaosexom 6 603pacme
z = 20 aem. IIpednoaazasn, 4mo npemut NAGMAMCA HENPEPHIEHO 6 MEUEHUE
6ce20 cpoxa deticmeun 002060pa, 4 CMEPIMHOCTL OMUCHIGAETNCA 30KOHOM
de Myaspa ¢ npedeavnvim sospacmom w = 100, onpedeaume seaunumy
nemmo-peaepsa 6 momenm t = 4. Ihdexmuenas 20dosas npouermHan
cmasxa ecmv 1 = 9%.

Pemenne
-1
Ipexxzie Beero moacunTaem Herro-npemuto P(A, - ).
I/ICHO.HI)Syﬂ IIPAUHIUII 3KBHBAJIEHTHOCTHU, Mbl UMEEM:

1
4

x|

é

—1

ﬁ(Axﬁo =

=l
3

T

IMockonbky ocraTouynoe BpeMs xku3Hu T () pABHOMEPHO paCHpeIeIeHO Ha
npomexyTtke (0, w — ),



3. 3adavwu u pewenus 175

(w—z)—(w—z—npp" —(1—-0v")/d
(w—z) )

- 1—0o"
T w2y (w—z—n)om — (1 —wn) /6’

—1 _
Ucnonn3yst mosyueHnbie Bbiiie (hGoOpMysbl st Am:ﬁl U Qg7 MBL [OJIY UM
cnenyouyw GopMysy AJsS HETTO-pPE3ePBa B MOMEHT i

1 —1 - —1 _
tV(Am:ﬁ|) = Az+t:m| - P(Amﬁ|) "Qpttn—i| =
. t1—v™) +no™(1l—v Y
Sw-z—1)|(w—2)— (-2 n)on — 1*6”

IMoxcraBasis B 91y dopMysy yuciaoBble gaHHbie 3agadu (x = 20, n = 10,
t =4, w =100, i =0,09), MbI noSMyIUM:

1
4V(A20:ﬁ|) =0,2 0.

Bagaua 7.3. /[laa dozo6opa cmewannozo cmparosanus scustu va 3 20da
co cmpazoeoti cymmoti b = 3, sunaauueaemoti 8 Korue 20da cmepmu, u ne-
PUOOUHECKUMUY NPEMUAMU USBECTIVHO, MO HEMINO-PEIEPS 8 KOHUE NEPCO20
2oda pasen 0,66, a 6 Kowuye emopoeo 2oda — 1,56. Texnuneckasn zodosasn
NPOUEHMHASR CNABKG, UCTOADIYEMAA NPU PACHEME HEMMO-DEIEPBO8, | =
= 20%.

Hatidume seposammuocmu gz U §p11, UCTIOADIYEMBIE CTNPALOGUWLUKOM TLPU
pacueme Hemmo-pe3epeos (X — 603pacm 3aCMParo6antoz0 8 MOMENITL 3a-
RANOUEHUS 002060Da).

Perrenne
Pelunenune 6azupyercsa Ha peKyppeHTHOMH (HOpMyJie Jist TI0CIE 0BATEN b-
HBIX PE3€PBOB:

((V+P)-(1440) = Gegr b+ Potr - k1 V-

[Mockonpky 3V = b = 3, u3 s10it hopmyJibl ipu k = 2 MOXKHO HAHTH HETTO-
npemuio P:

P =bv—,V =094

Paccmorpum Tenepb cnydait k = 1. [Tockonbky Besnuuna P y»ke H3BECTHA,
MBI MOXKEM HAUTH Gz y1:

@V +P)-(1+4)—»

1%
Qo1 = - =0,25.
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N, nakonen, mockonbky oV = 0, npu k = 0 umeem:

_P-(1414)—1V _

o = 0,2.
q b—1V

3apnaua 7.4. B coomeemcmeuu ¢ 002080pOM CMPATOBAHUS IHCUIHU
60-1emmezo MYsCUUHDL HA MPU 200a:

(1) npemus, pasmep KOMOPOU He MEHAETNCA, GHOCUNCS 8 HANAAE KaAIHCI020
200a deticmsua dozosopa,

(2) 8 cayuae cmepmu 3acmpazrosaniozo 8 meuenuy k-20 20da deticmeus

doeosopa (k = 1, 2, 3), cmpazosoe soameuwenue GoNAGHUBAETNCS
68 Konue mekywezo 20da delicrneus 002080pa U COCTNABAAETN
b =4—k.

Ipu axmyapHoir pactemar cmparosusur UCNOAL3YEM METHUYECKYIO NPO-
yenmuyro cmaexy i1 = 5% u mabauyy cmeprocmu, dpazmenm Komopot
npuseden 6 maba. 7.1.

Tabauua 7.1
T ls
60 | 70000
61 | 66500
62 | 59850
63 | 52668

Onpedeaume HEMMO-PE3EPE CPA3Y NOCAE NOCTNYNAEHUS BTNOPOT NPEMUU.

Pemenne
IIpexxge Bcero moacuuTaeM HeTTO-TIpeMHI0 P mo paccMarpuBacMoMy

JIOTOBODY.
AKTyapHasi CTOUMOCTD 0B6s13aTE/IbCTB CTPAXOBIIMKA HA MOMEHT 3AKJIO-
YEeHHs [I0roBOpa €CTh:

ap =3 qgov + 2 peoge1v” + 1 - PaoPe1de2v”.

Iockonbky l
P60 = ﬁ =095, g0 =1— peo = 0,05,
la
Pe1 = lb—2 =09, g =1-pe =01,
61
Lo
Pe2 = 1272 =0,88, gg2 =1—pe2 = 0,12,

HETPY/IHO MOACYUTATD, UuTO ap = (,403822481.
AkTyapHas cTOMMOCTD 0BSI3ATEIBCTB CTPAXOBATEST HA, MOMEHT 3aKJII0-
YEHHUsl JOrOBOPA, €CTh:

ac = P dg3)-
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[Tockonnky
_ ot vler +0%lsz o gonomai g

603 i
60

Y3 NPUHINNA SKBUBAJEHTHOCTH 0DS3aTE/IbCTB Mbl UMEEM:
P =~ 0,150664733.

[Tocne ynnarsl Bropoit npeMud NpUBEJAEHHbBIE 00513aTENBCTBA CTPAXOBIIHMKA
COCTaBJISIIOT

ap =2 qe1v + 1- pe1geav? ~ 0,288435374,
a 0bs13aTeILCTBA CTPAXOBATENST —
ac = P - pgrv =~ 0,1291412.
[TosToMy MCKOMBIH pe3epB paBeH

ap — ac ~ 0,159294174.

3apaua 7.5 ([22]). Cmpazosas xomnanua «Howa scusns — uzpa» 3a-
RAIOUUAL CACOYI0UUT CREYUANLHBIT 002060D CTPATOCGHUA HCUSHY C HEAO-
gexom 6 so3pacme 25 aem:

1. B ronue 200a cmepmu npoussodumea cay+atinwil enbop: ¢ sepoam-
nocmwvio 0,2 cmpaxosoe saosmeuienue pasno 1000, a ¢ sepoamuocmovio
0,8 cmpazrosoe sozmewerue pasro 0.

2. B mnauane xasicozo 200a deflicmeusn 002080pa  NPous3codumcs
cayuatinoili  ewbop: ¢ eepoamnocmuio 0,8 naamumcs npemus
w, a ¢ eepoamnocmouio 0,2 na mexyuwuld 200 cmpaxrosamens
0c806021cOaeMes, OM YNAGMDL NPEMUU.

3. Bce onucanmnbie 8viuie CAYHATHbIE UCTIBIMAHUL — HE3ABUCUMDL.

4. Ags = 0,0816496, Ass = 0,1287194.

5. 1= 0,06.

6. T onpedeasemcs ¢ UCTIOABIOBAHUEM TPUHUUTG IKEUBGAEHITIHOCTIAU.

Todcqumaiime nemmo-pesepe 6 xKonue decamozo 200a deticmeus 0020-
6opa.

Peurenne
Ilycts Z, — CTOMMOCTBH CTPAXOBOTO BO3MEIICHHWS, MPUBEJACHHAS HA
MOMEHT 3aKJ04eHus Joropopa. 1o ycioputo,

Z, = 1000 - v¥= J,

rae cay4aiiHas BequunHa Jy npuHUMaeT 3HaveHHsT 1 U 0 ¢ BEPOSITHOCTSIMU
0,2 u 0,8 coorBercTBeHHO. [l03TOMY aKTyapHasi NMpHUBEJEHHAS CTOMMOCTD
00513aTEILCTB CTPAXOBIUKA €CTh

EZ, =1000-E (v™* - Jo) = 1000 P(Jo = 1) - E (v/*) =200 A,.
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Hanee, nycts Y, — obimjast CTOMMOCTD MOTOKA MPEMUit, IPUBEACHHAS HA
MOMEHT 3aKJjoueHust gorosopa. [lo ycaoswuio,

Yo=Y o* I I (Th > k),
k=0

rae caydafHble BEJIMYMHBI [; HE3aBUCUMBI B COBOKYMHOCTH M OJUHAKOBO
pacIpe/iesIeHbl MO 3aKOHY

P(I, =0)=02, P(I;=1)=08.

HOSTOMy aKTyapHad COBpeMeHHadad CTOUMOCTb 00sa3aTEeIbCTB CTPpaxXoOBIIUKa
€CTb

EYy=m-Y v*-P(Iy=1)-P(T, > k) =
k=0

o) o)
=m-Y v*-08 4ps =087 vFip, =087,
k=0 k=0
[TpuHUMN SKBUBAJIEHTOCTH 00s13aTeNbCTB O3Havaer, 4T0 EZz; = EYos,
OTKY /&
200 - Azs Ass
=——"—==250—"— - d = 1,258145984.
0,8 a2s 1— A ’

B koHuEe gecsiToro roga AeHCTBUs JOTOBOPA MPUBEIEHHBIE NIOTEPH [0 JIOT0-
BOpY paBHBI 435 — Y35. [losTomy rckomblii pe3eps ecTh

10V = EZ35 — EY35 =200 - A35 — 0,8 . 7TEL35 =
1-— Ass

:200'A35—0,8‘7T d

~ 10,25.

Bapaua 7.6 ([22]). Ommnocumenvro duckpemnozo NONCUIHEHHO20 CTPA-
ToBaHUA HA CAYHT emepmu ¢ 20-aemuum Tepuodom MAGMENCE TPEMUL
UBBECIHO, 4MO:

1) Bo3pacT 3aCcTPaxOBAHHOTO B MOMEHT 3aKJIHOYEHHsI JJOFOBODA PABEH T;
2) crpaxoBas cymma pasaa 1000;

3) i = 0,06,

4) qzy19 = 0,01254;

5) npemusi B pazmepe 13,72 mjaarurcs pa3 B rog;

6) peseps Herro-npemuii B koHUe 19 roja geifcrBusi JOroBopa paBeH
342,03,

7) HaA0aBKU K HETTO-IPEMHH OTCYTCTBYIOT.
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Jonycmum, wmo 3acmpazosanmsit pewsus 6ot 3axa104uUmd 002060D Hec-
CPOUHO20 CIPATOBGHUA HCUBHU Ha cymmy 1000 ¢ escezo0nvbimu nocmosm-
HOLMYU NPEMUAMY U BBNAGMOT CMPAT080T CYMMbL 8 KOHUE 200G CMEPU
moavko 6 eozpacme r + 20. Iodcwumatime seaununy smot npemui.

Pernenne
ITpumem cTpaxoBy10 CyMMy B KAYECTBE €JHHHUIIBI 1 MOJCYATAEM DE3EPB
110 MCXOJIHOMY JIOrOoBOPY B KoHIle 2(0-r0 rojma ero aeiicTBus:

16V 4+ P)A+14) — qoire _
Pz+19

20V =

(0,34203 + 0,01372) - 1,06 — 0,01254
0,98746 36918

ITockoabKy mpemMuu ¢ 3TOTO MOMEHTA, 3aCTPAXOBAHHBIN Y Ke HE MJIATHUT, o9V
PaBHAETCST AKTYAPHOH COBPDEMEHHON CTOMMOCTH 00A3aTeJIbCTB KOMITAHHH.
ATu 00532 TENBCTBA 3AKIOYAIOTCH B BHIILIATE CTPAXOBOH CyMMbl B KOHIIE
nocjgegunero roga K M3 U HOSTOMy nux aKTyapHaﬂ CTOUMOCTDBb B KOHILIE 20—I‘O
roga pasua A o¢ (2+20 — Bo3pacT 3aCTPAXOBAHHOIO B PACCMATPUBAEMBbILH
mowmenT). Tak,

A$+20 - 0,36918

Otcoga B CBOKW Ouepeb MOXKHO HAUTH @44 20:

. _ 1- Az+20
Ap 20 = T,

i
rae d = —— — y4eTHas CTaBKa.
1412
Wckomas npemust P, yo¢ Te€nepb MOXKeT ObITh MOACUYHTAHA U3 MPHUHIAIIA

3KBUBAJIEHTHOCTH 00A3aTE/bCTB:

Prioo = swii;g ~ 0,0331 = 3,31 % (or cTpaxoBoii CyMMBl).

Sapaua 7.7 ([22]). Myocuuna 6 eo3pacme 55 aem 3axirowun Juckpem-
Houtl 002060p cmewantozo cmpaxrosanus scusny wa 20 aem. Ilo ycaosusm
002080PG, NPEMUR, BEAUNUHA KOMOPOT HE MEHACTNCA, NAAMUMCS Pa3 8 200
6 20006wuny 3axatovenus dozosopa. Cmpazrosas cymma na k-t 200 deti-
cmeus 0ozosopa cocmasasem by = 21 — k. Iyemo 1V obosnavaem peseps
nemmo-npemutl 8 xonwue k-20 z2oda deticmeusn dozosopa. Hssecmmuo, wmo
1wV =5, 9V = 0,6, qge5 = 10%, 1 = 8%. Hodcwumatime 1;V.

Pernenne

ITycts P — Benuunna exxkeroquoit npemun. B kouie 19-ro roga aeiicrpus
JI0Tr0BOpa 06532 TeIbCTBA CTPAXOBATES 3aKJIIYAIOTCH B HEME/IJIEHHOH BbI-
miare nocjefHeill mpeMuH, a 00s3aTe/bCTBA CTPAXOBIHKA — B BbIILIATE
cyMMBI byg = 1 B KOHIIE CPOKa AeiicTBUA 10r0BOpa (BHE 3ABUCHMOCTH OT
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TOr0, yMPET WJIM HET 3aCTPAXOBaHHbIH HA NpoTsixKeHuu 20-ro rona geficTBUs
noroeopa). [osromy

19V =1-v— f)7
YTO MO3BOJIAECT MOACHYATATL IMPEMHIO:
P =v— 19V = 0,325925926.

Teneps mis1 11V Mbl uMeeMm:

nVv= (10V + P)(1 +1) — ges - bua _
P65

_ (10V +v — 19Vp)(1 +i) —10- ges ~ 5,28,
65

Banaua 7.8 ([14]). Cmpazoswur saxaonus 002080p CMPATOBAHUA HA
dsa 200a. Cmpazrosas cymma SA = 400 swnaguueaemes 6 Kowue 2000
CMEPTU, @& NPEMUA BHOCUMCA J8YMa pasnbLmy cymmamu, P = 74,33 8 na-
yaae xaxcdozo z2oda deticmeusa dozosopa. Masecmuo, wmo peseps memmo-
npemul 8 KoHUe nepso2o 20da pasen 1V = 16,58. Cuumas, wmo npemus He
8KANUAETN Ha2PY30K, nodcuumatime Gucnepcuro nOMEPs No 002080pY 8 MO-
MEHT €20 3aKM0NERUA. TeTHUuMECKAA NPOUEHMHAA CTNABKA, UCTIOABIYEMAA
cmpazoswukxom, pasha i = 10%.

Pemenne

[Ipexx e Bcero, HaiiieM MpeaNoOIaraeMy0 CMEPTHOCTD 3aCTPAXOBaAHHOTO
B GampKaiiiime ABa roja.

[Ipeanono>xum, 4TO 3aCTPAXOBAHHBINA €Ille >KUB CHYCTsI TOJ MOCJEe 3a-
KJKYEHHUs] TOMOBOPA, U MOACYHTAEM ODSI3aTEILCTBA, CTOPOH B HAYaJIle BTO-
poro roja geicTeust goropopa (Momenr t = 1).

Ob6s13aTenbeTBa 3aCTPAXOBAHHOTO (CTPAXOBATENS) 3aKIIOUATCA B HE-
ME/IJIEHHOH BBITIIATE €HHCTBEHHOM npemun P.

O0bs13aTeNbCTBA CTPAXOBITHKA 3aKJI0YAIOTCH B BBITIIIATE CTPAXOBOH CyM-
Mbl SA = 400 B MmomenT t = 2, eciu 3aCTPaxXOBAHHBI yMpeT Ha MPO-
TS>KEHMH BTOPOrO Iofla NeHCTBUsI J0roBopa (BEpOSITHOCTD 3TOrO COBBITHS
paBHA ¢, 1). CpeHee 3HaYeHIE ITOrO 0OSI3aTENHLCTBA B PACCMATPUBAEMBbILi
MoMeHT t = 1 paBHO SA - qz41-v, Tae v = 1/(1+ ).

Yucrble 06513aTebCTBa KOMIAHUA €CTb SA - qz41 - v — P — 910 (1o
OIIPE/IEJIEHHIO ) PE3EPB HETTO-IIPeMUI B MOMeHT ¢ = 1:

SA‘qu-v—P:lV.
Orcrona

_P+1V' N
Qo1 = —g3— (1+14)=0,25.

Yro6b1 HAlTH BEPOSITHOCTD (4, BOCTIONB3YEMCS PETPOCTIEKTHBHOM hop-
MmyJsioii st pesepsa 1V . AkryapHoe Hakonjienue B momeHT ¢t = 1 3a
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cuer npemnii paBHo P - (1 + 7)/p,., a HAKOTUIEHHAs CTOMMOCTB CTPaXOBAHHSA
paBHa SA - g, /ps. [losTromy

P-(144)—SA-qq
Pz '

1V =

Orcrona
_P-(1414)—V ~0.17
=="ga—,v 5
Tenepb onleHum noTepu L, HA MOMEHT 3aKJIIOYEHHUS JOTOBODA.

C BepOSITHOCTBIO @, 3aCTPAXOBAHHBIM yMpPET B MEPBBIH rojJ AeHCTBUs
JIOTOBOPA, 4TO NpUBEJAET K Bbiiare cymmbl SA B moment £ = 1. [lpuse-
JEHHAsl CTOMMOCTh ITOM BBIIJIATHI B MOMEHT ¢ = () 3aKJI04YeHHUsI OTOBOPA
pasHa S A-v. [Tockonbky B MoMenT ¢ = () BHecena npemusi P, npuBeieHHbIe
MOTEPH CTPAXOBLIUKA B 9TOM ciiydae pasubl SA - v — P = 289,30.

C BEpOSITHOCTBIO PrQp i1 3ACTPAXOBAHHBIM yMpeT BO BTOPOH roja aeit-
CTBHUsI JJOrOBOPA, YTO NPHUBEJAET K Bbllare cymmbl SA B MoMmeHT ¢ = 2.
HpI/IBeﬂeHHaH CTOMMOCTD 3TOMH BBIILJIATHE B MOMEHT 3aKJIIOUCHUA A0OTroBOpa
pasua SA - v2. Iockoabky B MomenT ¢t = 0 u ¢ = 1 Brecena npemusi P,
MpUBe/IEHHbIE TIOTEPH CTPAXOBLIMKA B 3TOM CJIy4Yae PaBHBI

SA-v?—P—P.v=188,68.

W, HaxoHell, C BEPOSITHOCTBIO Py, - P11 3ACTPAXOBAHHBIN JOKHUBET 0 KOHIIA

AeHCTBUST JIOTOBOPA, TAK 4TO NPWBEAEHHBbIE MOTEPH CTPAXOBIUKA OymyT

paBubl —(P + P-v) = —141,90 (oTpHuaTe/IbHbIE IOTEPH 03HAYAKOT JOXOH).
Orcrona

EL? = 34150.

[Mockoubky EL = 0 (upemus onpeessiyiach U3 NIPUHIKMOA SKBUBAJEHTHOCTH
06s13aTeIIbCTB),

Var L = EL? = 34150.

Sanaua 7.9 ([14]). Henrosex 6 sospacme © = 35 aem nokynaem om.ao-
arcennyro na 10 aem noscusnennylo penmy, xomopas 6ydem 6uniavueams-
CA HENPEPHIBHO CO CKOpocmbIo p = 1.

Tpemunu makosice NAGMAMCS HENPEPBIBHO; NEPUOD ONAATIBL 0ZDAHUNEN
10 200amu.

Cuumas, wmo cMepmHocmsd onucuieaemcs 3axonom de Myaspa ¢ npe-
deavHoim so3pacmom w = 85 aem, a i = 0, onpedeaume Hemmo-pe3eps
K KOHUY NAMO20 200a.

Pernrenne

[Ipexxzae Bcero mocuuTaeM CKOpPOCTh 7, C KOTOPOH IJIATATCS HETTO-
MNpeMHN.

[Tockoabky ocTaTouHOE BpeMsi »KMU3HU 3aCTPAXOBAHHOIO B MOMEHT 3a-
KJIFOUEHHsl JIOTOBOPA PABHOMEPHO pacnpesiesieHo Ha mpomexkytke (0, 50),
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AKTyapHas COBDEMEHHAs1 CTOMMOCTD 00A3aTe/IbCTB 3aCTPAXOBAHHOIO (CTpa-
XOBaTeJs1) PABHA

10 10
aCZWJP(T35>t)dt:WJ <1—%> dt =
0 0
s |10
= 10— — =7-(10—1)=9x.
™ ( 0 100, ) - (10—-1)=9x
AkryapHas cOBpeMeHHasi CTOMMOCTD 005132TeJIbCTB CTPAXOBIHKA €CTh
50 50 , 2 |90
— | P(T: - (1——) —40— 2| —40-25+1=16.
ap JP( 35>t)dt J 50 dt 0 100 y 0 5+ 6
10 10
[TosTomy
16
= .

9

Ecau 3acTpaxoBaHHbBIH elle )KUB B MOMEHT ¢ = 5, TO €ro BO3pacT paBeH
40 ser. [losTomy ero ocraTouHoe BpeMsi KU3HU PABHOMEPHO pacupeesieHo
Ha npomexyTke (0,45). C apyroff CTOPOHBI, TIEPHO/ BHINJIATHI TPEMHIA
OrpaHUYEH yXKe D rojaMu. SHAUUT, aKTyapHAs NPUBEJEHHAs CTOMMOCTh
06513aTeJIbCTB 3aCTPAXOBAHHOTO (CTPAXOBATEJIs1) PABHA

5 5
5GCZWJP(T40>t)dt:WJ<1—i> dt =
0 0

5
5 85
0)—7r<5—ﬁ>—7r-ﬁ~8,3951.

AKTyapHaH npuBeZicHHasa CTOUMOCTDb 00513aTeIbCTB CTPpaxXOBIIUKA €CTb

45 45 ) 45
t t
5@3—JP(T40>t)dt— J <1_Z5> dt =40 — 90 . =
5 5
452 — 52 50-40 360 —200 160
— 40 — e 40 — 50 = 5 =5 ~ 17,7778.

[TosToMy mckomblit pesepB paBeH
5V =sap —50c ~ 9,38

Bapaua 7.10 ([14]). Ha croavko yseaunmumes pesepe sa emopoti 200
deticmeus 002080pa MO “UCMO JUCKPEMHOMY (02080DY CMEUAHH020 CTNPA-
roeanus scustt wa cymmy S A = 1000 na cpox n = 3 200a ¢ esce200nbiImu
NPEMUAMU, ECAU qz = Gz+1 = 0,2, 1 = 0,06.
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Peurenne

Ilpexxae Beero Haligem exkerogubie npemun P.

AKTyapHas IpUBeJeHHAs CTOHMOCTD 00513aTENLCTE CTPAXOBUIMKA B MO-
MEHT 3aKJIOYEHHUs JOrOBOpPa €CTh

ap = SA (vge + v’ Palui1 + VP popoii) -
AxTyapHasi NpUBEJIEHHAsI CTOUMOCTb O0SI3aTEJIbCTB CTPAXOBATEJsl B MO-
MEHT 3aKJIYEeHUs I0r0BOPa €CTh
ac =P - (1 + Uvpy + U2pmpm+1) .
B cuay npunnuna SKBUBAJEHTHOCTH 0033 TENLCTB,
ap = ac,
OTKY/Ja
P =~ 373,63.
s pesepBa B KOHIE EPBOTO TO/A:
OTKY/Ja
1V =~ 245,06.
s pesepBa B KOHIIE BTOPOTO TO/A.:
2V ope1 =GV +P)-(1+14)— SA-geqr,
OTKY/JA
oV = 569,77,

MO3TOMY YBeJInUeHHue pe3epna pasHo 324,71.

3amava 7.11. Haddume nemmo-peseps 6 konye decamozo 200a deticmeus
002060P0 NOHCUSHERHO020 CTNPALOBAHUSA C HENDEPBIGHO BBINAGHUBAEMOT NDE-
mueti. B momenm saxarovenus 002060pa 803pacm 3aCMparosarho2o T =
= 40 aem, 0CTNAMONHOE SPEMA HCUSHYU PAEHOMEPHO DACTPEIEACHO HE TPO-
meacymee [0, 60], mernuveckas npouenmuas cmasxa i = 5%.

Penrenne o
Toposoit pasmep HenpepbiBHO# HerTo-npevun P(A,) no paccmarpusa-
eMOMYy JIOTOBOPY naercsa hopmyoi
= A, A,
P(Ay) === "2,
(22 1—- A,
e A, — pasosas HeTTO-TIpeMHsA H, Kak obbiuno, § = In(1 + i). Pasosas
HETTO-NIPEMHsI, B CBOIO OYEpeb, MOXKET ObITh 3anucaHa B BHje (HHXKe
wy = 60 — npesesbHOE OCTATOUHOE BpEMsl XKU3HH ):
Wa
- _ s 1 1 g% 11— e 0we
A, =Ee = = J e —dit=——e% =-""C°_ ~0,323311.

We We 0 (SOJ;,;
0
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Henmocpeacreenno u3 onpegesennsi, aJisi ICKOMOTO HETTO-PE3EPBa B MO-
MeHT t, ;V (Az), AMeeM:

I7 (A A DI A — A (SZ;,; 17Zm+t Zm«l»tfzz
VI(Az)=Asrt — P(Ag) Gpiy=Apty — = . = ——=.
oV (Ax) = Aare = P(Ae) T = Ay 1-4, s 1- A,

B MoMeHT ¢ BO3pacT 3aCTPaXOBAHHOTO PABEH T + L 1 €r0 OCTATOYHOE BpeMst
JKH3HH PABHOMEPHO pacnpeeseno Ha npomexyTke (0, w, — t) [TosTomy,

A 1—e e 4172
z+t—m"‘0537 72,

1, 3HAYUT,

10V (Ago) = 0,075162.

Bapnaua 7.12 ([25]). Hatidume nemmo-peseps 6 konue 6mopozo z200a
deticmeus cneyuasbHozo 002060Pa NOHCUSHERHOZO CTRPATOBAHUS, KOMOPULL
BAKAIONEN C HEADBEKOM 6 603pacme T = 65 Aem Ha CACOYIOUUT YCAOBUAT:

1) npemus nAGMUMCA HENPEPLIEHO € TNOCTNOAHHOT, CKOPOCINDIO HA
NPOMANHCEHUU, 8CC20 CPOKG deticmeus 002060Da;

2) CMPaTo6an CYMMAE 6 MOMEH 3aKA0OUeHUR Jo2080pa pasta by = 1000,
0 30MeM HENPEPHIGHO YBLAUNUBAEMCH N0 3akony by = 1000 - e‘st, 20e
d — UHMEHCUBHOCTND NPOUEHIMOB, UCTIOALIYEMAR NPU OUCKORMUPO-
BOHUYU JEHEHCHDBLT TOTNOKOS.

Teaxnuueckas 6asa pactemos: § = 0,04, pes(t) = p = 0,02.

Penienne

Ilycth P — ckopocTb ¢ KOTOpO# IUIATUTCS MpeMusi. 1orga B MOMEHT
3aKJIIOYEHHST TOTOBOPA aKTyapHas MPUBEICHHASA CTOMMOCTb 00s3aTE/ILCTE
CTPAXOBIIMKA €CTh

ap =E (bry, - v™®) = E (1000 - %4705 . ¢=0:04T65) = 1000.
AHaJIOrn4Ho, aKTyapHast IPUBEIEHHAs CTOUMOCTD 005138 TE/IbCTB CTPAX0Ba-
Tenasa gaercsa popmystoi:

400
1
ac =P -Gg =P | e P(Tes>t)dt=P - ——.
C 65| J' ( 65 ) PR
0

[IpumeHsisi NpUHIMTN SKBUBAJIEHTHOCTH 00S133TE/ILCTB, AJIS [OA0BOI HETTO-
npemun P umeewm:

P =1000- (1 + &) = 60.

st BCKOMOr0 HeTTO-pe3epBa o V' HenocpeACTBEHHO U3 onpegesieHus (nep-
crekTHBHas (hopmysa) umeeMm:

2V =E (b2+T67 . UT67) - P. 6@.



3. 3adawu u pewenus 185

B npennonoxenmnsx 3anaun ciydaiinas seanunnaa Tgr (Tak ke kak n Tgs)
HMMeeT 9KCIIOHEHIIMAJbHOe pacnpejejenue ¢ nmapameTpom p. [lostomy

2V = E (1000 00X Tor) . 004Ter) _ p =
pt+o

= 1000 - €>°® — 1000 = 1000 - (¢™*® — 1) ~ 83,29.

Banaua 7.13 ([25]). B coomsememeuu ¢ yeao8uAMU CREULAALHO20 J020-
80P0 NONHCUSHEHHO20 CTNPALOBAHUS, 3GKAMOUEHHO20 C HEAOBEKOM 6 BO3PACITIE
T aem,
1. empaxosas cymma S A = 5000 svnaauusaemes 6 Konue 20da cmepma,
2. 8 cayuoe, ecau 3aCMPATosarkbill YMPEM 6 MeveHue nepeozo 2006
deticmeua 002060pa, CMPALOGAA SHNAGMNA HE NPOU3BOOUNCS;
3. Purcuposannas nNpeMus  NAGMUMCE 6 KadCOY0  20006UUHY
3axatonenus 002060pa.
Hatidume nemmo-pesepe no smomy do2060py 6 korue decamoezo 2000 €20
deticmeua, ecau q, = 0,05, 4, = 5, 10V, = 0,2, v = 0,9.

Pemienue

[Ipexxsie BCcero, HaiieM HeTTO-NpeMuto P.

O0s13aTe1bCTBO CTPAXOBATE/S 3AKJIIYAETCA B BHIILJIATE MOXKU3HEHHOU
ynpexaaoieit peatTol Besnunaoil P B rog. Kro aktyapuasi coBpeMeHHas
crouMocTh paBHa P - 4, = 5P. AkryapHas COBPeMeHHasi CTOMMOCTb 00s-
3aTeJHCTB CTPAXOBUINKA JaeTcst (hopMyJIoi:

SA- Ay =8A-A; —SA-qz-v=8A4-(1-d-dz)— SA- gz v.
W3 npunIuna 3KBUBAJEHTHOCTH 06A3aTe/IbCTE TeNePh UMeeM
1\Az —

x

P=SA. 455.

B KoHIe AecsToro roga AeicTBHsl 10roBopa 00s13aTeIbCTBA CTPAXOBATEsT
paBHbl P - dz419, 8 00513aTesbCTBA cTpaxoBuka — SA - Ay yq19. HosTomy
WCKOMBIHM HETTO-pe3epB 19V paerca dopmysnoii:

1wV =8A-Azri0— P idgir0-

Herro-peseps B kOHILe mecsTOro roga mno COOTBETCTBYIOLIEMY JAOrOBODY
MOXKU3HEHHOTO CTPAXOBAHUS C €IMHUYHON CTPAXOBOH CyMMOii, 19V, MOXKeT
OBITH TOJCYNUTAH C TOMOLIBIO (DOPMYJIbI
kVe=1-— ma
Qg
OTKYyZJa UMeeM:

Ggi10 = 4.

CuenoBarenbio, Ay110 =1 —d - Ggpt10 = 0,6 1 103TOMY UCKOMBII pPe3eps
pasen 1180.
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3amaua 7.14. /laa cneyuaavhozo 20-aemuezo 002060pa CTMPALOSAHUS
IHCUIHU € HeA0BEKOM 8 803pacme & = 7() aem:

1) cmpazosoe Go3meuleHuEe GHINAGHUBAETNCA 6 KOHUE 2004 CMEPMU
u pasrno 1000 naroc nemmo-peaeps;
2) q70+t = 07037 t 2z 07

3) i =0,07.
Hatidume pasosyro nemmo-npemuio no smomy 0o2060py.

Pemenne

[Tpumem 1000 B kKavyecTBEe eAUHUIBI K3MEPEHUSA ACHEIKHBIX CyMM H 0060~
3uaunM vepe3 P uckomyio npemmuio. [is pesepsa B kouile k-ro roga jaeii-
CTBUsI IOTOBODPA,  V, CIPaBeJIMBO ClieIyioinee COOTHOIIIEHHE:

KV (L41) = pesk b1V + Goyn - (L + k1Y),
ecm k=1, ..., 19;
P-(14+4)=pz 1V + gz (1+.1V)
(cayvait & = 0), 4o paBHOCHIILHO Gostee mpoCTHIM opmynam:

k+1 k k41
k+1V~v+ =,V v —qz+k‘v+,
ecuk=1,...,19;

1Viv=P—gqg-v

(cmyqain k = 0).
Cymmupyst o k = 0, ..., 19 u yuursiBas, 410 20V = 0, MBI TOJyIUM
19 ”n
P=> vf g = 0,03% ~ 0,31782,
k=0

UM, B abcooTHBIX 1udpax,

P ~ 3178,2.

3anmada 7.15. Cmpazosas womnanusa 3axarovusa N = 10000 odno-
MUNHLLT J02060P06 TLONCUSHEHHO20 CTNPATOBAHUS C BHNAGMOY CTNPATO60T
cymmut seauvunot S = 1000 6 xonue 200a cmepmu; NPeMut NAGMANCS
TLOJICUBHEHHO 6 KANHCOYI 20008ULunY 3aKxmouenus doeosopa. Pasmep npe-
MUL onpedeasiemes HA OCHOGE NPUHUUNG oKeusarenmuocu (Hazpysky
HE YHUTNBLBAIOMCA) € UCTIOABI0GAHUEM TheTHUMeckol npoyenmuol cmasku
i = 5% u mabauyw cmepmuocmu 7.2. Bospacm ecexr zacmparosanmnur —
x = 30 aem.

Imom nopmgesv NePecMParosar 6 NEPECMPALOBONHOT KOMNAHUY HA
base excez00HO 60306H08A%EMBT NPeMUll, ¢ cobCMEerHbIM YOepoicariuem
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1— f = 10%. Hnaue 2060psa, nepecmpaTounas NPeMus excez00Ho onpede-
AseMCs Ha Kancdotl deticmeyrowuti do2060P ¢ UCTIOABIVBAHUEM 8 KAYECTNEE
CMPATo6oTl CYMMbL — CYMMbBL NOO PUCKOM, T. €. PASHOCTIU MeAHCIY daxmu-
yeckoll cmparosoti cymmoti U Pe3epeom Hwa KOHEY, mexyuLezo 200a.

Tabauua 7.2
T ls ag
30 | 96307 | 15,50099
31 | 96117 | 15,25614
32 | 95918 | 15,00000

Ilepecmpazosusux noaywaem purcuposarnyio doaro f = 90% om amoti
NPEMUL U 8 CAYHAE CMEPTIU 3ACTNPATOBANHOZ0 GHINAGYUBAEM 6 KOHUE 2000
npamomy cmpazosuwury 90% om cymmue nod puckom. llepecmpazosujux
UCTIOABIYEM O PACHEMO8 Y dHce MAbAUUY CMEPMHOCTIU, YN0 U NP~
MOTL CIMPATOBUUK, HO HE NPEINON02AETN B03MONACHOCTIU UHBECTNUPOSAHUA
cobpannvr npemutd. Onpedeaume oorcudaemwviti pasmep obueti npemuu,
noayuerroll nepecmparosuurom 6 Havane 2-zo0 zoda deticmsus dozosopa
NEPECTNPATOSAHUS.

Pernenne
IIpexae Bcero oTMeTHM, 4TO K Hadaly k-To roga 4ncio JeACTBYIOIUX
JOTOBOPOB SIBJISIETCS CIIy4YaiHON BEJMYMHON V) CO CPeJHUM

[ P
Evgk =N g 1ps = N%,
TaK 4TO

Ev, = 9980.

Jlast exkerouoit npemun P W3 npuHIMIIA SKBUBAJEHTHOCTH UMEEM:

S. A, = Pi,,
OTKY/1a
p=g
(22
Ho
p 1A
T d b)
TaK 4TO
p—gl_dds
(223

Pezeps Ha koHen k-ro roga AeficTBUs JOTOBOPA PaBEH:

sz =5 Az+k - P dm+k7
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" MMO3TOMY IepeCTPaxoBOYHAA MIPEMHA HA 3TOT I'0J PABHA!

Tk = Gotk—1-(S — kVz) = quogb—1- (S =5 - Apsi + P lpyr) =

. . 1—dig. ..
= Qeyk-1(Sd - Goqr + P Goyk) = Goih— - (Sd+ ST)am-k =
_ lz+k—1 - l:1:+k . dm-ﬂ—lc . S

lm+k—1 Qg
Haa k = 2 umeem
mo & 2,0035.

[TosTomy oxumaembiii pa3zmep 0b1Iell NpeMuH, MOJYyUEeHHON MepecTPaxOB-
UIMKOM B HadaJje Kk-ro roga AeidcTBUs JOrOBOPA MEPECTPAXOBAHKS, PABEH

lotk—1—loqr dotr lotr—1
Evy - f -mp=fN . . )
vg-f-wp=fNS I i I

HOIZ[CTa.BJ'ISIﬂ YHUCJIOBbIE 3HAYECHHUA, MBI NOJYYHUM, YTO HCKOMasl BeJIUYHNHA
paBHa npumMepHo 17 996.
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