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JlabopaTtopHas paGora Ne 1.
Pac4yer cTtpaxoBbix TapugoB no meroauke Poccrpaxnaasopa

Hean u 3apaun padoThl: o3HakoMuTcs ¢ Meroaukoit | pacuera TapudHbix
CTaBOK MO PHUCKOBBIM BHJIaM CTPaxXOBaHUS U HAYYUThCS MPUMEHITh €€ K
KOHKPETHOMY BUJy CTPaXOBaHUSI.

OO0uue moJ10:keHU (TeopeTHYecKUe CBeAeHH).

Metonuka (I) mpuMeHsieTcs B PHUCKOBBIX (KpaTKOCPOYHBIX) BHJIAX
CTpaxOBaHHWs, HANMpUMeEp, B JAOOPOBOJILHOM MEIMIIMHCKOM CTpaxoBaHUHU. B
PUCKOBOM CTPaxOBaHHH, IO CPABHEHUIO C JIOJITOCPOYHBIMH BUIAMH CTPaXOBaHWS,
Oompliee 3HAYCHHE MPUOOPETAIOT CIydalHbIE OTKJIOHEHHUS OT IUIAHUPYEMbBIX
Pe3yIbTaTOB, MOATOMY 3/IECh HEOOXOUMO HCTOIB30BaTh BEPOSTHOCTHBIN MOAXO.

[Tycth cTpaxoBoii Tapud B3uMaeTcs ¢ 1 py0. ctpaxoBoit cymmbl. Metouka (1)
Pocctpaxnanzopa conepxut GopMmylly Jis BBIYUCICHUS CTaBKU HETTO — Tapuda
T,. Ecnu ctpaxoByro cyMMy IO PUCKY 0003HauuTh yepe3 C, TO HETTO — MPEMUS

cocraButr 7,C. Ilyctb N pHCKOB B TpyIIle OXHOPOAHBI, T.€. pacHpe/eieHHe
ymepba crpaxoateneit oqHo u 1o xe. Cymmer C; (i =12,...,n), Ha KOTOpPbIE 3TH
PHUCKH 3aCTpaxOBaHbl B OOIEM cllydae pasHble. byneM cunTarh, 4TO ClydailHbIe

BemunuHbsl  C;

i HE3aBHCHMMBI M OIHWHAKOBO PaCIPCACICHbI, PUCKH TaK¥Xe

HE3aBUCUMBI MEXAY COOOM M MO KaXJIOMY PHCKY BO3MOXHO HE 0oJiee OJHOro
cTpaxoBoro ciydas. [Iycte X; - cTpaxoBoe BO3MELICHHE, BBIILIAYMBACMOE T10

| - My PHCKY TIpH YCJIOBHH, YTO OBIJI CTPaxOBOM Ciydail. PaccMoTpuM cirydaitHyto
BemMuuHy |; = {0,1} (1=12,...,n). 3nauenme ( BeJIWYMHA TPHHUMACT C

BEPOATHOCTBIO 1— (], €CJIM MO PUCKY HE OBUIO CTPaxOBOrO Ciay4as U 3HadeHue | ¢

BCPOATHOCTBIO (J — B IIPOTUBHOM CJIy4ac.

VYcaoBue AOCTaTOYHOCTH COOpPAHHBIX HETTO — MPEMHM [ TMOKPBITHS
CYMMapHOTO yObITKa 3allUIIEM B BUJIE

P Zn:XiIi <Zn:THCi —¢
i=1 i=1

50)0%1



P Zn:Zi <0|=¢
i=1

3neck P(A) - BepostHOCTL cobbitust A, Z, = X;1, =T,C;, &- 3a1aHHbIi ypOBEHD

HaJCKHOCTH.

Tak kxak cirydaliHble BEJIMYUHBl Z; HE3aBUCUMBI U OJMHAKOBO PACIPENECIICHBL,
TO MPHU JOCTATOYHO OOJBIIOM 3HAYEHUU N PpaACIpPEAENIEHHE UX CYMMBbI MOXHO
CUMTATh MPUOJMKEHHO HOpMajbHbIM. [IpuMeHMM TpUeM CTaHAApTU3ALUH H
HOPMAJIBHOM anlIPOKCUMAaLUU

n

> Z;—nm,

; m

pliZ M,
Jno .
OTKYJa I10JIy4acM
mZ
—Jn—-t=aq,
(o)

3nec m,=S,q-T,S u o> =M[Z/]-m? - maTemaTHyecKoe OXHIaHHE M
IMCIepCHsl  BEMUYMHBI Z;, (.- KBaHTWIb CTaHJAPTHOTO HOPMAJIBHOIO
pacrpenenenus, S, =M[X;] u S=M][C,] - Mmaremarnyeckue OXHIAHUI

BCJIMYMH CTPax0OBOT'O BO3MCIICHUA U CTp&XOBOfI CYMMEI.

M[Ziz] = M[Xi2|i2 =27, X;1;C; +TH2Ci2] =

=q(oy +Sp) —2T,aM[X,C;]+T, (o +5°)



rae o; = D[X;], o2 = D[C,] - micniepcun cTpaxoBoro BO3MEIIEHHS H CTPaXOBO

CYMMBI.

OueBnano, uro BenuuuHsl X; U C; ABIAIOTCA 3aBUCUMBIMU. {7151 BBIYHCIIEHUSA
M[X;C;] BBemeM B paccMOTpeHHE BEIMYHMHY OTHOCHUTENBHOIO CTPaXOBOIO
Bosmetenuss V, = X; /C; . JIOTHYHO MpPEemnonoxuTh, 4ro Bemuuumubl V; u C,

He3aBucUMBI. [lepBas u3 HUX ONMUCHIBAET ylIepO, MPUYMHEHHBIN 3aCTPaXOBAHHOMY
00BeKTy. Bropast onpenensieTcst cBOMCTBaMU CTpaxoBaTess (ero MpeArnovYTeHUsIMHY,
(brHaHCOBBIMU BO3MOXKHOCTSIMH). [TorTOMY

MIX,CJ = MIV,IMIC!] = oo MIX MICE] = 2 (0 + 8%

IToxcraBmss BelpaxkeHus Uit M, , o, U (OPMYJIbI B pABEHCTBO MPUXOAUM K
KBaAPaTHOMY YPaBHCHHUIO OTHOCHUTCIIbHO BCIINYHNHBI TH

2,2 2 Sb 2.2 sz 2 2 2 2 2.2
(N—alro)T; —Zq?(n—agr )T, +S—2(nq —a qry —a.q+a.q°)=0

Pemast naHHOE ypaBHEHUE, HAXOAUM

S S, [1-q+r>—qr?
T, =g +a,q [0 0
S S \'ngl—ea.r°/n)

O-X O-C
3nech p=—ur= 3 KOd(PUIMEHTHI BapHaIlii COOTBETCTBEHHO YOBITKOB U
b

CTPAaxoOBbIX CYMM IIO OJJTHOMY CTPAaXOBOMY IIOJIMCY.

[lepBoe cnaraemoe mpeAcCTaBisieT COOOW YHUCTYHO PUCKOBYIO (OCHOBHYIO)
4acTh TapU(PHOU CTaBKH, a BTOPOE — PUCKOBYIO HaJI0aBKY.

®dopmyna Metoauku (l) siBasieTcs yIpoIeHHBIM BapUaHTOM, €CJTU MTOJI0XKHUTh
r=0



Takoe YIIPOIICHUC NOIIYCTUMO BO MHOTHUX IIPAKTHYCCKHX CIIyYaidax. Korna q

2,2
Mano, a N BemWKo, WieHbl Qr° W @’>r®/Nn Majibl 1O CPaBHEHMIO C APYTHMH

YJICHaMH, BXOJSIIIIMMHU B BhIpaxxeHue 1ol KopHeM. OIHAKO, B PAKTHKE MOTYT
BCTPETUTCS CITydau, KOTia pa3HuIla Oy/1eT JOCTaTOYHO OLyTUMOM.

Bennuuabl MaTeMaTHM4Ye€CKHUX O}KI/II[aHI/Iﬁ )41 I[I/ICI'[CPCHI?I, BXOAININX B
BBIpAKCHHUA  JOJIZKHBI OLICHUBATBCA II0 CTATUCTHYCCKHMM OaHHBIM C ITOMOIIBIO
CTaHIAaPTHBIX CTATUCTHUYCCKHUX OLICHOK.

JI1s pacipeiesieHus1 CTPaXxOBOM CyMMBI, cOrJiacHO Tabmulie 1, cpeaHee paBHO

1141+10j 21111647 +10] 011081 +10] oo 2242 +10
6111+40] 6111+40] 6111+40] 6111+40]

S =1500

g BLL1+40]
74546 +10 j

ol =
6111+ 40] 6111+ 40] 6111+ 40]
n (6000 _ S)z 2242 + 10j
6111+40j
B kauectBe mnpumepa mpumem | = 0. B 3rom ciyuae marematudeckoe

OXHnaaHue Sb BCIIMYMHBI CTPAaXOBbIX BOSM@H.ICHPIIZ IIpru yCJIOBHH, YTO CTPAXOBLIC

cilyyau ObuIM 3asBJeHb! paBHO 1439.7; cTaHgapTHOE OTKIOHEHUE O, CTPAXOBBIX

2

Bo3MeleHui pasHo 1230.8. Bennuunsr S, (, o

0.0820, 1715.0.
Otkyna nosydaem T, =0.0502 .

COOTBETCTBEHHO paBHbI 4.085.9,



3aganue Ha padoty: CTpaxoBasi KOMIAHHMS HaMepeHa 3acTpaxoBaTh OT yiiepda
100 + 10j omHOTHUITHBIX aBTOMOOWJICH, MOJIHAS CTOMMOCTH Ka)IIOTO M3 KOTOPBIX
ouenuBaetcs B 6000 nommapos. MIMeroTcst cTaTUCTUYECKHE TaHHBIE O CTPAXOBAHUH
74546 + 10j aBTomoOwWIIel Takoro TUma; Beero mpousonuio 6111 + 40j ctpaxoBoe
coOBbITHE. 311ECh | - HOMEP (PaMIIIUU CTYICHTA B CITUCKE TPYIIIIHI.

JlanHble 00 OTHOCUTEIBHBIX BBIMJIATAX U CTPAXOBBIX CyMMaXx MpECTAaBICHbI B

TabIUILE.

Hcnone3ys Meronuky | pacuera TapudHBIX CTaBOK IO PHCKOBBIM BHIaM
CTpaxOBaHUs, ONpPENeTuTh Tapud, COOTBETCTBYIOIIMM YPOBHIO & HEpPa30pEHUs
CTpaxoBoil kommnanuu papHomy 0.95.

Tadmuma 1
OtHOCHT. CrpaxoBas cymma, JOJI. Bcero
BO3MEIICHIE
1500 3000 4500 6000
0.1 312+j 443+] 298+j 616+j
0.2 176+j 280+j 188+j 354+
0.3 153+ 221+] 142+ 321+j
0.4 129+ 202+] 124+ 266+]
0.5 03+ 148+ 103+j 197+j
0.6 94+j 128+j 87+] 181+j
0.7 86+] 88+] 54+] 115+j
0.8 43+j 64+] 36+] 78+]
0.9 34+j 44+] 32+] 76+]
1.0 21+j 29+j 17+] 38+j
Bcero 1141 + 10j 1647 + 10j 1081 + 10j | 2242 + 10j | 6111 + 40j

JlabGoparTopHasi padora Ne 2.

MoaenupoBaHue pucKa pa3opeHusi CTPaAX0BOil KOMIIAHUU B PAMKAaX MO/IeJIH

Jlynaoepra-Kpamepa. AHasmTnyeckoe peiieHue.

Heabs u 3amaum padoOThHI: MO3HAKOMHUTHCS C KJIACCUYECKOW ITMHAMHYECKOU

MOJIEIBIO OLICHKA BEPOSITHOCTH PAa30pPEHUs CTPAXOBOM KOMIAHUU M pPaMKax

MOJCJIN HAYYUTHCA aHAIMTHYCCKHU OLICHHBATH BJIMAHUC BCIIMYNHBI CcOOCTBEHHOI'O

KaluTajia Ha BEPOATHOCTh PAa30pPCHHUA CTpaxXOBIIMUKaA.




OO0mue moJ10:keHU (TeopeTHYeCKUe CBeAeHH).

1. DxoHOMHMYECKAs ITOCTaHOBKA 3aJa4n

HaxoxzaeHue BEpOSITHOCTH pa30pEHHs CTPAXOBOM KOMIIAHUM SIBISIETCS
OJIHOM M3 Ba)KHEHIIUX 3a/1a4 CTPaXOBOM MaTeMaTHKU, TaK Kak (PMHAHCOBBIA PHUCK
U CBS3aHHAasT C HUM OIIACHOCTh pPa3OpeHUs] OOBEKTUBHO TMPUCYTCTBYIOT B
JeSATEIbHOCTH JII0OON cTpaxoBoil KommnaHuu. OlLIEHKa 3TOr0 pUCKa MpeCTaBIsSeT
byHIaMEHTAIBHBIA MHTEPEC JJISI KOMITAHWM W CIIYKUT OCHOBOW IJISi TPUHSATHS
BAKHEUINNX PEIICHUN. B 4aCTHOCTM 3HaHWE BEPOSITHOCTH Pa30PEHUS IMO3BOJISAECT

HaWTH ONTUMAJIbHYIO BEJINYWHY CTPAXOBOU IPEMUMU.

[TpoGiiema obOecnieueHns pUHAHCOBOW yCTOMYMBOCTH CTPAaXOBOM KOMIaHUU
ABJSIETCA KOMIUIEKCHOM; €€ U3YYEHHE U PELICHUE [PEANOJaraloT YCUIus
CHEIUAINCTOB B pPa3HBIX OOJACTAX, MPEXKIE BCEro PYKOBOJACTBA KOMIIAHUH,
IOPUCTOB, 3KOHOMHCTOB. (OJHAKO MHOTHE Ba)XKHBIE 33Ja4d HOCAT YHCTO
MaTeMaTHYECKUM XapakTep. B paMkax crienMalbHOM MAaTEMATHYECKOW TEOPUU —
TEOpUU PHUCKA, pa3paboTaHa cUCTeMa MOHSATUN, MOJEIEH U METOIO0B, KOTOpbIC
MO3BOJIAIOT KOJMYECTBEHHO OLEHWBAaTh (DMHAHCOBBIE PHUCKU B JIESITEIBbHOCTU
CTpaxoBOM KkommnaHuu. MMes B BUIy NPHUCYTCTBHE (PAKTOPOB CIy4alHOCTH,
oOlieMaTeMaTHYecKoi 0a30i UIsi TEOPUU PUCKA CIY>KAaT TEOPHUS BEPOSITHOCTEH U

MaTeMaTU4YecKasi CTATUCTHKA.
2. MaTtemaTrueckas moctanoBka 3anaun. (Mogens Kpamepa-JIynnoepra)
[TycTh 3aaHbI CIEAYONINE HE3aBUCUMbIE OOBEKTHI:

- YHUCIIO BBIIUIAT 332 BPEMEHHBIM mMpoMexyTok [0,t) - myaccoOHOBCKMiA

npornecc N(t) ¢ unrencusrocThIO A(EN() = At, N(0) = 0);

- pasMCp BLBIIIAT CTanOBOﬁ KOMIIAaHHUHN KIIMCHTAM - ITOCJICOOBATCIBHOCTH

{X,}’, HE3aBUCUMBIX OJMHAKOBO pACIPEACIEHHBIX CIYYAHHBIX BEJIUYUH C

MaTeMaTHYeCKUM OXKuaanueM u u QpyHkimen pacnpenenenus F(x), F(0)=0.



O BenmumHax N(t), cuMTarONMX KOJUYECTBO TPEOOBAHMMU, MPEATIOIOKUM,

uTO
1) N(0)=0;
2) N(t) e {0,1,2..};
3) N(t) < N(t+h).

Takum oOpazoM, BeauuumHa N(t+h)—N(t) TMOKa3bIBA€T YHUCIO HCKOB,

MOCTYIHUBIIHX B IPOMEKyTKe Bpemenu (t,t+h).

KpOMe TOr0o, KOMIIAHHMA II0JIYy4YacT CTPaxOBBIC B3HOCHI OT KIIMCHTOB C

UHTCHCHBHOCTBIO ¢ (¢ — HEKOTOPAs MOJIOKUTEIbHAS IIOCTOSTHHAS ).
HavanbHbIl KanmuTal paBeH X.

HpI/I TaKOM OIIMCAaHHMH KallhnTaJl KOMITaHWUH UMCCT B

N(t)
Y, =x+ct=> X, .

i=1
N (t)
IIpouecc pucka B JaHHOM ciiyyae X (t) = Z X;, 1 B CHJIy HE3aBUCUMOCTH N,

i=1

u X, uMeeM, 4uto EX(t)=Atu. IIpemun, cobpanubie k mMomeHty t I/(t)=ct —

JuHeNHas ~ (QyHKUus ~ BpemMeHu.  BwiOupas  kodppuuumeHT  Harpysku

_<HG)_1_C—ly
CEX() T Au

, IOJIy4aeM CKOPOCTh MOCTYIUIEHUS TPEMUM € = (1+ O)Au .
HaitneM BEpOSTHOCTh HEPA3OPEHUS CTPAXOBOW KOMIIAaHUU

@(x) = P{Y, >0,Y, = x,t >0}.

Cuavana wHadgem ycioBus 1auddepeHuupyemMoctd (QyHKIUA — D(x),

npeamnonaras, 4yto F(X) umeer 1wioTHOCTh. I[IOCKOJBKY pa3opeHHE HE MOXKET

HpOHSOfITH A0 IICPBOro CKadka ImyaCCoOHOBCKOT'O IMpoHecca T1, TO MOKHO 3aItmucaThb



X+CS

®(x) = ED(x+cT, —x,) = [ de** [@(x+cs—y)F(y)dyds,
0 0

riae f(X) — mrotHOCTS pactpenencHus F(X).

3aMeHOM MepEeMEHHBIX (=X-Y MOCJIeTHEE BhIPAKEHUE MPUBOJAUTCS K BUAY:

D(x) = j A j @(q +cs) f (x—q)dgds .

CnenoBaresbHo, ecid F(y) e C"[0,0), TO @(x) € C"*[0,0).
Janee npeamnonaraercs, 9to F(y) e C3[0,).

[Io ¢opmyne mOMHONH BEPOATHOCTH U  CBOMCTBY  OpPJAMHAPHOCTHU

ITyaCCOHOBCKOTI'O ITpoHcccCa

X+CAt

D(x) = D(x + cAY)(L— AL + 0(AD) + AAL [ D(x + cAt — y)dF (y) +0(AL)

UiieH @(x +cAt) B IEPBOM ClIaraéMoOM MPaBOW YaCTH Pa3IoKUM 1o Gopmyiie

Temnopa:

X+CAt

D(x) = (D(x) + cD'(x) At 1— 1At + 0(AL) )+ AL [ @(x + cAt — y)dF (y) + 0(At)

X+CAt

@(x)(1At + 0(At)) = c@'(x)At(L— AAt + O(At) )+ 1AL j @(x + cAt — y)dF (y) +0(At) .

Pa3znenuM o0e yacTu MocieHero paBeHCTBA Ha At, YCTPEMHM At K HYJIO U

MOJIyYHM UHTETrpoaudpepeHnaibHOe ypaBHEHHE:

AD(x) = c@'(x) + A j @(x - y)dF(y).



3Has Cp€aHec 4YnCiI0 HMCKOB B HeKOTOPBIﬁ IMPOMEIKYTOK BPEMCHM, 3aKOH
paclpCaciacHus pasMEpa BBIIIAT KIIMCHTAM, BCIIMYUHY OTHOCHUTEJIbHOM 3aIHHTHOﬁ
HaI[6aBKI/I 1 HavaJIbHBIN KaluTaj, pCiuB YPAaBHCHUC, MOKHO ITOJIYYHUTb 3HAYCHHUC

BEPOSTHOCTU HEPA3OPECHUS CTPAXOBOM KOMITAHUH.
3. AHaTUTUYECKOE pEeIlICHUE 3a/1a4u

I[J'DI ClIy4das 9KCIIOHCHIUAJIBHO PaCpCACICHHBIX BbIIIIAT PCIICHHUC HHTCTPO-

muddepeHIMaTbHOTO YPAaBHEHUS BBHIITUCHIBAECTCSA B SIBHOM BHJE. JlefCTBUTENBHO,

1
-=X

MOACTaHOBKOW F(y)=1-e # cBOAuM ypaBHeHue (1) k crneqyromemy

1

AD(x) = c®'(x) + [ D(x - y) T ay.
0 H

[Iponuddepeniupyem o0e YacTH 3TOTO ypaBHEHHUS, 3aTE€M BBITIOJHUM

HHTCTPUPOBAHUC 110 4aCTAM H IIOJTYUUM

1

AD'(x) = " (x) + AD(0) - + 2 [@!(x-y) Loy =
49 %
1 f1 -
= C®"(x) + AD(0) = — A[ e * dD(x—y) =
B M
1 : 1. -2
= c®"(x) + A= D(x) + - [D(x - y) =de * =
% 0 JZ
x L
= c@"(x) + A D(x)~ | A[ D(r—y) Zde * dy | =
% “l oy JZ

" () + A () + S D' (x) = L d(x) = cd"(2) + S (),
2 Iy 1 2

rac BMCCTO MHTCIpajia B KBaJAPAaTHLIX CKOOKaX MOCTaBJICHO €T0 BBIPAKCHUC

4yepes3 UCX0aHoe UHTerpoaudPpepeHInanbHOe ypaBHEHUE.

Takum 006pazom, MpuxoauM K nuddepeHmaIbHOMy YPaBHEHUIO

D" (x) + cp'(x)(l - i} -0,
U c



TOYHOC PCIICHUC KOTOPOT'O HIICTCA B BUAC

)
O(x)=B+Ade "/,
rne A 1 B — KOHCTAHTEL.

A1
HepaBCHCTBO —< = /1,u -c<0 OTpaXacT ITOJIOKUTCIBbHOCTH
c u

_c 1
AQ+0) u

Koddduimenta Harpy3ku 6 (u=

i(1+9), 1+0)>0 :>i<i), H,
c ¢ u

CJIEOOBATEIBHO, @(x) =B.

HewnsBecTHblE KOHCTAHTHI A U B MOKHO HAWTH U3 CIEAYIOIINX PABEHCTB!
D() =11 AD(0) = c@'(0).

Takum oO0Opa3oM, NPUXOJUM K CIEAYIOIIEMY SIBHOMY BBIPOKECHHUIO IS

BCPOATHOCTHU HCPA3OPCHUA:

a1 o
(D(x) = _/’i'_'uex[;7;] -1 1 e_m
C

1+6

B caydae mnpousBoibHOIO pacmpenenenus Bbiuiar F(X) momyueHue
AHATUTUYECKOTO BBIPAKEHUA Uil @(x) 3aTpyIHUTEIBHO, W TPU PEIICHUU

YPaBHCHUA HCO6XOI[I/IMO HCIIOJIB30BaTh YHCICHHBIC MCTOABI.

3ajanne Ha padory (pabouee 3amaHme): JJis 3aJaHHBIX 3HAYECHUN BEJIUYUHBI
kod(dunreHTa Harpy3ku 6 TIOCTPOUTh KPHBYIO JJII AHAIMTHYECKOTO  BHJIA
BEPOSITHOCTH HEPa30opeHUs Kak (QYHKIWIO HAYAIBHOTO KamuTaja KOMIIAHUH.
[TapameTpbl A U g 3a1aTh CAaMOCTOSITEIIBHO

No Benuuuna kordduinmenTa Harpy3ku 6

1 0.10 0.15 0.20
2 0.15 0.20 0.25
3 0.20 0.25 0.30
4 0.25 0.30 0.35
5 0.30 0.35 0.40




6 0.35 0.40 0.45
7 0.40 0.45 0.50
8 0.45 0.50 0.55
9 0.50 0.55 0.60
10 0.55 0.60 0.65
11 0.60 0.65 0.70
12 0.65 0.70 0.75
13 0.70 0.75 0.80
14 0.75 0.80 0.85
15 0.80 0.85 0.90
16 0.85 0.90 0.95
17 0.10 0.20 0.30
18 0.20 0.40 0.60
19 0.30 0.60 0.90
20 0.15 0.45 0.60
21 0.55 0.80 0.95
22 0.70 0.75 0.80
23 0.75 0.80 0.85
24 0.80 0.85 0.90
25 0.85 0.90 0.95
26 0.10 0.20 0.30
27 0.20 0.40 0.60
28 0.30 0.60 0.90
29 0.15 0.45 0.60
30 0.55 0.80 0.95

Howmep BapuaHTa COOTBETCTBYET HOMEPY (paMuiInK CTyZ€HTa B CIIUCKE TPYIIIIbI

JlaGopaTopuasi padora Ne 3.

MoaenupoBaHue pucka pa3opeHusi CTPaxoBoil KOMIIAHMHU B PAMKAX MO/IeJIH
Jlynaoepra-Kpamepa. UncienHoe pemeHue.

Heas u 3agayud padoThHI: 3aKPEMUTh HABBIKK PabOTHI ¢ MPOTrPaMMHBIMU
CpeACTBaMHM, MPUMEHSIEMBIMU JJISl PEIICHUS 33/1ad SKOHOMUKO-MAaTEMaTHYEeCKOTO
xapaktepa B cdepe cTpaxoBaHUS Ha MPUMEPE UHCICHHOW OICHKHU BIUSHUSA




BEJIMYMHBI COOCTBEHHOTO KaluTalla Ha BEPOATHOCTh Pa30pEHMs] CTPAXOBUIMKA B
pamkax mozaenu Kpamepa-Jlynnoepra.

OO0uue nmoJ10:keHU (TeopeTHYeCKUe CBEAeHH).

YucneHHnoe PCHICHUC 3a1a9Nn

[TIycth L nmoctaTtounoe Oosibllioe 3HAYEHUE KamuTajga KoMmmnaHuu. B srtom
ciydae i MHTerpoaud@epeHnanbHOro ypaBHEHHUST MOJIYYUM  CIEAYIOIIYIO

KpaeBylo 3ajauy.

AD(x) = c®'(x) + A j d(x—y)f(y)dy: xe[0;L],

AD(0) = c®'(0),
(L) =1.

Pemenue 3amaun HaiiieM YHUCIEHHO.

Beenem Ha oTpeske [0;L] paBHOMEPHYIO CETKY A:0=Xx, <X <..<Xy =L,
. . L
rge x, =i-h, i=012,..,N, h:W'

IIpon3BOgHYIO B Yy3JI€ X, alIpPOKCUMHUPYEM OJHOCTOPOHHEN IIPaBOU

ITPOU3BOJHOU:

»'(x )= D(X;.q )h— ®(x;) +o(h),



wm @'(x, ) =22 =% o(h),

rae ¢ =d(x), i=012..,N-1.

Wurerpan j @(x, —y)f (y)dy mpeacraBuMm B BHIE CYMMbI HHTEIPAJIOB
0

X

J.cb(xi —y)f(y)dy = 2 XJi@(xi —y)f(y)dy; i=12..,N-1.

0 =l x;,

WNHTerpan noj 3HaKOM CYMMbI BBIUHUCIIUM C MOMOIIBIO (hOPMYJIBI TPaNCLHH .

Jlerko BUACTH, YTO OTPC30K MHTCIPUPOBAHNA UMCCT JJIMHY IIIara h cerku A.

(x; =%, = ih—(j —2)h=h). Ecm h BEIGpaTh JOCTATOIHO METKUM, TO

Xj

I@(Xi —y)f(y)dy = %(Xj - Xj—l)[@(xi - Xj—l)f (x,.0)+ @l =, )F (x, J+oen®),

Jo(x —y)t(y)dy = g{cp[(i — ph+hlf, +f(i- phlf, }+0Oh%); i=12..,N-1,

rae f;, =1f(x;).

VYpaBHEHUE C yUETOM BBIPAKEHUM IPUMET BU/L:



Ap; = h(/7|+1 o+ A Z{ _J h+h 11+@[( _J)h]f }+O(h)
i=12,..,N-1.

VuaureiBast, 9to @(kh)=¢,, MTOIyYHM CIEAYIONIYIO CHUCTEMY JIMHEHHBIX

anredpanvecKux ypaBHEHUN

i-1
AN oy + A0S f g +(/15 f, —3—1j¢i + 8. =0, i=12,..,N-1.
2 < 2° " h h

HMannas cucrema coctoutr u3 N-1 ypaBHeHudt otHocutenbHOo N+1

HCU3BCCTHBIX. HCI[OCTaIOH_[I/Ie ABa YPABHCHUSA IIOJIYUUM W3 I'PAaHUYHBIX yCJIOBPIﬁ.

C C
(_E_AJ¢0 +E¢1 =0,

»rn = 1.

Takum o0pasoMm, modydwsd clefymoomyw cucremy N JTUHEHHBIX

anreOpanyecKux ypaBHEHUN OTHOCUTEIHLHO N HEM3BECTHBIX:

C C
(_E_i)¢o +E¢1 =0,

h 1 h c c . .
A-figg+ 2 f o+ A-fo—-~-Alp+Z9,, =0, i=12.,N-1,
2 ~ 2 h h
»n =1.

PemnB naHHyro cucTeMy JIMHEHHBIN anreOpanyecKux YpaBHEHUM, Haljem

3HaueHus1 QyHKIMU D(x) B y3/1aX CETKU A.

Ha pucynke 1 mocTpoeHbl 3aBUCUMOCTH BEPOSITHOCTH HepazopeHus: D(x)

CTanOBOﬁ KOMITaHWK OT BCJIMYMHBI HAYAJIbHOI'O KalluTajla X, IIPHUHAIJICIKAIICTO



untepBainy [0;6000] nmpu BenuunHe Koddduimenta Harpysku 6=0,25. CruioniHas
KpUBasi COOTBETCTBYET UHUCJICHHOMY pEIIECHUIO 3a/layd, IITPpUXOBas —
aHAJMTUYECKOMY PElICHHUIO 3a/iaud. 3 puCyHKa BUJIHO, YTO YXKE€ MPU 3HAUCHUSX
x=3500 TBIC. PYO. BEpOSATHOCTH HEpazopeHUs Onm3ka K eauHuie. Kpome Toro,
MOCTPOCHHBIE 3aBUCUMOCTH TMOKA3bIBAIOT, YTO MPE/JI0KEHHBIM YUCICHHBIA METO/T

peLICHUA KpaeBoﬁ 3aJladyu O4acT XOopomee COBHAACHUC C HM3BCCTHBIM TOYHBLIM

pelIeHHEM.
08
05
0.4]

O 1000 2000 3000 4000 5000 6000

z

X, moic. pyo.

Puc. 1. 3aBucUMOCTBh BEpOSTHOCTH HEPA3OPEHUS CTPAXOBOM KOMITAHUU OT

BEJIMYMHBI HayaIbHOTO KanuTajna npu 6 =0,25



Ha pucynke 2 mocTtpoeHbl 3aBUCUMOCTH BEPOATHOCTH HepazopeHus D(x)
CTPaxOBOM KOMIIAHWU OT BEJIMYMHBI HAYAJIBHOTO KaluTajga X, MPUHAIJIECKAIIETO

untepBairy [0;10000] ipu pa3auyHbIX 3HAYEHUSIX K0P HUIIMECHTA HATPY3KH.

D(x)

0 2000 4000 0 BODO 8000 10000

X, moic. pyo.

Puc. 2. 3aBUCHUMOCTBH BEpOSITHOCTH HEPA3OPEHHUSI CTPAXOBOM KOMIIAHUHU OT

BCJIMYMHBI HAYAJIBHOI'O KalluTalla IIPU PA3JIMYHbIX 3HAYCHHAX 0

CryiomHasi JIMHHUSL COOTBETCTBYET BEPOSTHOCTH HEPA30pEHMsS] IPU BEIUYMHE
0=0.1, nyaxtupHas junus - 6=0.2, mrpuxoBas - 6=0.3. Ilpu 0<x<8000
BEPOSITHOCTh HEPA30pEHMs 3aBUCUT OT BeNIMYUHBI 6. [IpuueM c yBenuueHuem 6
BEPOSATHOCTh  Hepa3zopeHusi yBenuuuBaercsa. Ilpu  x>8000 BeposTHOCTH
Hepa3opeHusl ONM3Ka K €AMHUIE U HE 3aBUCUT OT BEJIMYMHBI KO3(QuiumeHTta

Harpy3KHu.



3ananne Ha padoTy. HCHOJB3Yys YKCIOBBIE JaHHBIC 3aJaHUs J1a0OPATOPHOM
pabotbl Ne 2 HalTH YHCIEHHOE pEIICHHE KpaeBOW 3aaud O BEPOSITHOCTH
HEpPA30pEHUsI CTPAXOBOM KOMIIAHMM M CPABHUTH IMIOJYYCHHBIC PEIICHUS C
aHATUTHUYECKUM. TOYHOCTh pac4eTOB KOHTPOJIUPOBATH METOJOM CTYIIEHHUS CETOK.

JlaGopaTopHnasi pabora Ne4.
MopaeanpoBaHue ONITHMAJIBLHOIO NOPT(es cTpaxoBiuka metoaoM VaR.

Hear m 3agaum padoThI: HAYYUTHCSA pEIIATh 3aJadyy MOJCITHUPOBAHMUS
onTUManbHOro moptdens IeHHbIXx Oymar metogom VaR, rae B kayecTBe
WHBECTOPA BBICTYAET CTPaxoBasi KOMITAHHS.

OO0mmue noJio:keHns (TeopeTnyecKne CBEACHNs).

Cymma (cronmocTs) o puckom — Value at Risk (VaR) — npocTeiimas
10 CBOEMY IIOCTPOCHHIO Mepa pHUCKa, MPUMEHseMas MPEUMYIICCTBEHHO B
(¢rHaHCcax, 0AHKOBCKOW M MHBECTUIIMOHHOU c(epe, a TakKe B CTPAXOBaHUH,
I'JIe UCIIOJIb3YIOT TaK)Ke TEPMHH «KaIUTaj 1moj puckom» (capital at risk).

Nnes merona VaR — nocTpoUTh BEPXHIOK OLEHKY KaluTala, KOTOPbIU
MOXXET OBITb TOTEpPSH B pE3yJbTaTe HEOJArOMPUITHOTO CTCUYCHHS
0OCTOSITENCTB.

JlpyrumMu clioBaMH|, 3TO KaIluTajl, KOTOPBIA TEPSETCS B «HAUXYAIICM»
cinydae. Pedb MoOXeT MATH, HampuMep, O TOTEPe BIOKCHHOTO B I[CHHBIC
Oymarm Kamuraja WIM 00 OIIGHKE BO3MOXKHOTO yIepOa, IOjIeKaIIero
MOKPBITHIO KOMITAaHUEH CTPaxOBaHUSI UMYIIECTBA.

B OonblmIMHCTBE clly4aeB, OJIHAKO, HET CMbICJIa OILICHUBATh PUCK
JNEUCTBUTEILHO MAaKCUMAJIbHO BO3MOXXHBIM 3HAUYE€HHEM TOTEPh, TaK Kak
BEPOSTHOCTh MOTEPIIETh TAKUE MOTEPU HUYTOXKHO Maia.

Tak, a7 CTpaxoBOW KOMIIAHMH 3TO O3Ha4ajao Obl OJJHOBPEMEHHYIO
MOTEPI0 BCEX 3aCTPAaXOBAHHBIX OOBEKTOB, YTO OBLIO ObI BO3MOXKHO JIUIIIb B
pE3YJIbTaTe «CBEPXKATACTPODUUECKUX» OOCTOSTEILCTB.

JIns mHBecTOpa, NEUCTBYIOIIETO HAa pPBIHKE IEHHBIX OyMmar, pHCK
MOTEPU BCEX MHBECTULIUM TAKKE MOYKHO CUMTATh MaJlOBEPOATHBIM.



[TosTOMYy, OlLleHMBasi «HAMXYAIINI» BO3MOXHBIM BapuaHT, MOCTYIAIOT
CJIIENYIOIMM O00pa3oM: BbIOpaB HEKOTOPHIA YPOBEHb BEPOSITHOCTH ) ,

OLICHUBAIOT KaIUTajl, KOTOPBII MOKET OBITh MOTEPSIH C BEPOSITHOCTBIO ) .

HpI/I 9TOM Y MBICIUTBCA MaJIbIM YHCJIOM; THUIIMYHOC €TI0 3HAYCHHC

MOXeT Jiexkath B nquanazone ot 0,01 mo 0,1 («mambonee tummaroe» — 0,05,
unu 5%).

ITonxon VaR npuBOAUT K KBAaHTWIBHBIM OLIEHKAM: B Kau€CTBE MEPHI
PHCKa BBICTYIIAET KBAHTHJIb COOTBETCTBYIOIIETO PACIIPEACTICHU.

Haubonee ynorpeOUTENbHBII B NOPWIOKEHUSAX CIydail, Korjaa
pacnpeneneHne NOTEHIMAIBHOTO YObITKa MPEAIOoaracTcss HOpMaJIbHbIM.

®opwmanbHOE onpeaenenue VaR takoso.

Ecin X — cny4aiiHblid yOBITOK, TO,

VaR ,(X) =inf{w: F,(w) >1-y},
rne  F, (W) =P(X <W) — pynkuus pacnpenenenus yobITKa.

MO0>KHO paccyX/1aTh HE B TEpMHHAX YOBITKOB, @ B TEPMHUHAX JOXO/OB.

Torma HyXHO B3SAThb COOTBETCTBYIOIIWM KBAaHTWJIb PACHPEICICHUS
BEJIMYUHBI 0X0J1a — X , TO €CTh BEJIMYUHY JI0X0/a «B HAUXY/IIIEM CIIy4ae.

Yacto VaR onpenensitor UMEHHO TaKUM 00pa3oM.

Eciu yObiTok X pachpenefneH HOPMaJIbHO CO CpeIHUM My |
CPEIHEKBAJIPATUYECKUM OTKIIOHEHUEM Oy, TO, (OpMaJIbHOE ONpEe/eTICHUE
MPEBPAIIACTCS B COOTHOILIEHUE

rf¢ @, , — KBaHTHJIb CTAHJAPTHOrO HOPMAJILHOTO PACIPE/EICHHUS yPOBHS
1-y.

PaCCMOTpI/IM MpUMCEP UCIIOJIL30BAHUA IIPABUJIA «HAUXYAUICTO CJIydas»
IJIA OIITUMH3allvi MTHBCCTHUITMOHHOI'O HOpT(beJ'ISI CTpaxoOBIIIHUKA.

IIycts umHBecTOp (CTpaxoBash KOMIIAHMSI) HMEET 00s3aTelbCTBa B
pasMepe U , mojsieskaiiye rmorameHuto B KOHIE HEKOTOPOIro Mepro/ia.



Komnanus HNHBCCTHPYCT COOCTBEHHBIN KallUTaJ S B Hayajle rnepuoaa B
OCHHBIC 6YMaFI/I (aKTI/IBBI), JAOXOJHOCTHU KOTOPBIX HOPMAJIbHBI, ITPCAHA3HAYAA
CT0 IJIA IIOKPBITHUA YKA3aHHBIX 0053aTeIILCTB.

HNHBeCcTOp, €CTECTBEHHO, 3aMHTEPECOBAH B TOM, YTOOBI TpeOyeMbli
KanuTaia S ObLJT MUHUMAJIEH.

[Ipennonoxxum, 4TOo OH OHpEAEiseT S MO MNPaBUIY «HAUXYIUIErO
Ciy4as», a IMEHHO, 3aJ]JaB HEKOTOPOE 3HAUYECHUE ) , HAKJIAbIBAECT YCIOBUE

P{1+r)S <Uf<y,

*

rne I — moxomHocTh mopTderns eHHbIX Oymar,

X; — 7107151 | — TO aKTHBA BXOJSIIETO B MOPTQEIb,

I, — JOXOMHOCTB | — IO aKTHBA BXOJAIIETO B MOPTHEb,
N — KOJMYECTBO BUIOB IIEHHBIX OyMmar.

Tak kak S(l+r ) ecTh KamuTan Ha KOHEI[ MEPHOIA, CMBICI 3TOTO

HEpPaBEHCTBAa COCTOMT B TOM, 4YTO BEPOSITHOCTb HEXBATKU CPEACTB IS
MOKPBITHS 0053aTENBCTB AOJKHA OBITh HE OoJible ) .

Tak kKak I HWMEeT HOPMaJbHYIO, a CJIEOBATEIIbHO, HEMPEPBIBHYIO
GyHKIMIO  pacmpeiesieHHs, MHUHUMalIbHOE S,  YIOBJIETBOPSIOIIEE
HEPABEHCTBY, OMPEAEIISIETCA U3 PABEHCTBA

P{l+r)S<Uf=7,
WIIN P1+r*<% =7,

Benmunuwnna 1+ pacnpenerneHa HOpMaJIbHO.

Brruuras e€ MmateMaTH4eCcKOe OKUJaHuE (1+ mr) U JIeJIsl Ha CpeaHee
KBaJPpaTUYECKOE OTKIIOHEHUE O, , IOJIIy4aeM



P r
o, o,
31ech
U
V=—,
S
n
m, =2 xm,
i-1
n n
o, = ZZXinVij ,
i=1 j-1

rae M, — oxumgaemasl TOXOAHOCTh | — o aKTHBA BXOJSIIETO B IOPTQEIb,

Vij — k03 pUIHMEHT KOBapHALMK JOXOAHOCTEH aKTUBOB |—TO U J-TO

BUOB.

*

[TockonbKky BeIMYMHA (I’ —mr)/ O, CTaHIApPTHO HOpMaJlbHA, OTCHOJA

noJry4yaem
V=1+m +a,0,.
3amava muHUMU3aMH S Tipu ¢ukcupoBanHoM U cBoauTcs K 3amaue
MakcuMusanuu V .

Takum oOpazom, MaremaTHyecKasi MOCTaHOBKA 3a7a4dl ONTUMHU3AIUU
WHBECTUIIMOHHOTO TTOPTQENsi CTPaxoBIIMKAa UMEET BU/I;

n n

n
2. xm, T, szixjvij —> max,
i1 i-1 j=1

in =1 x>0, i=12..,n.

Meton VaR, onucanHbIi Bblllle, HA3BIBAIOT MapaMETPUUECKUM, TaK Kak
OIICHUBAIOTCS CpeAHEee U AUcIepcus yObITKa, 3aTeM paccunThiBaeTcs VaR 1o
dbopmye, moapazyMeBaroield HOPMaJIbHOCTh PacTIpeACICHUS.

KoneuHo, TOoT € moaxod MOXET ObITh MPUMEHEH W C JIPyTrUMU
pacnpeiesieHUsIMU.



[Ipu sTOoM mapameTpuyeckas OILIEHKa MOXXET ObITh clenaHa Ooiiee
TOYHOM IO CPABHEHHIO C OLIEHKOMN, COOTBETCTBYIOIIECH OOBIYHON HOpMaTbHOM
anImpOKCUMAIIHH.

Jist  3TOro  HEOOXOJMMO  HCMOJB30BATh  BBICHIME MOMEHTHBIE
XapaKTEPUCTUKH, HaTlpuMep KO3(DPUIUEHT aCUMMETPUU.

OCHOBHBIM JOCTOMHCTBOM MeToAa VaR M0XKHO Ha3BaTh €ro MPOCTOTY.

OTOT KpuTepuid yJao0eH Mg BBIYHMCICHHUH, OCOOEHHO KOTJa HYXHO
OBICTPO MPOU3BOJIUTH PACUYETHI C OOJIBILIMM YUCIIOM MMAPAMETPOB.

OnHako TOM K€ MPOCTOTOM OMNPENENSIIOTCS M HEJOCTATKHA ITOTO
KPUTEPHS.

VaR, Oyayuu KBaHTUIBLHON OIEHKOHM, (PaKTHYECKH OTIEPUPYET JIUIIID C
OIHOM TOYKOM (YHKUMM pacupeneleHus — ToH, TrAe (QYyHKIHUSA
pacrpeie/ieHHs IEPECeKaeT ypPOBeHb 1— ¥ .

[Ipu 3TOM HrHOpUpYETCA BCs OCTalbHasg UH(OpMALKs, KOTOpas MOXKET
COZIEpXKAThCA B PACHPEACIICHUM aHAJIU3UpyeMoll BelnuyuHbl. [loaTomy,
HarpuMep, VaR MoxeT ObITh OUeHb UyBCTBUTENIEH K BEIOOPY /.

VaR He pearupyeT Ha paclpeiesieHHe BEJIMYUH yOBITKOB,
NPOUCXOMSIINX C BEPOSATHOCTAMHU, MeEHbIIMMU ). OHU CUHUTAIOTCS

MaJOBEPOSATHBIMU W HWTHOPUPYIOTCS, TO €CTh «XBOCT» paclpeieieHus
OTCEKAETCH.

I[Ipyu npumenennn VaR HyXHO mpoaHaIU3UpPOBaTh, MOXKHO JIH
npeHeOpeyb XBOCTAMHU B KOHTEKCTE PEIllaeMbIX 3a/1ad.

3ananue Ha pa6Gory: IlycTb HHBECTOp — cTpaxoBasi KOMIAHUS HMEET
o0s13aTenibcTBa B pazmepe U , mojiiexalnye noraieHuio B KOHIIE To/ia.

Komnanust nHBecTHpyeT COOCTBEHHBIM KamWTald S B Hadale rojaa B
aknue  (cM. Tabj.), TpeaHa3Hadas ero I TOKPBITHS yKa3aHHBIX
0053aTeJILCTB.



BapI/IaHTBI 3aJaHUA

Ne BapuanTa Ne akui Ne BapuanTa Ne aknui
1 Al, A2, A6, A9 14 Al, A4, A6, A9
2 A3, A6, A9, A10 15 A2, AS, A6, A10
3 Al, A2, A7, A9 16 Al, A2, A6, A9
4 A2, A3, AS, A9 17 A3, A6, A8, A10
3) A2, AS, A8, A10 18 A4, A6, A9, A10
6 A2, A5, A7, A9 19 A3, A7, A8, A9
7 A3, A6, A8, A9 20 A3, A5, A7, A8
8 A2, AS, A7, A9 21 A2, A4, A8, A9
9 A2, A3, A8, A9 22 A4, A6, A9, A10
10 Al, A6, A7, Al10 23 A2, A4, A8, A9
11 A3, A6, A8, A10 24 A4, AS, A7, A8
12 A3, A5, A7, A9 25 Al, A2, AS, A9
13 A2, A6, A8, A10 26 Al, A3, AS, A9




[lens! u quBUAEH B 110 akuusaM (B goyutapax CIIIA)

T'on

VY cnoBHBIE 0003HAUYEHUSA aAKIIUI

Al

A2

A3

Ad

AS

A6

A7

A8

A9

Al0

1998

116,4

77,5

47,6

86,3

116,2

20,5

81,7

64,5

153,4

63,0

11,2

8,2

5,1

5,7

28,6

3,0

5,8

4,6

14,9

6,1

1999

1294

73,0

49,6

86,9

136,2

25,5

84,2

57,2

173,2

68,0

12,2

7,2

5,3

9,7

12,6

3,1

9,8

4,3

15,9

7,1

2000

135,2

65,0

53,6

90,0

147,0

28,2

87,4

49,0

181,5

96,0

12,0

8,4

5,0

9,8

13,0

3,0

9,5

6,6

19,9

6,4

2001

133,4

69,0

55,6

96,9

104,2

30,5

88,2

50,2

193,2

70,0

10,8

6,2

5,4

9,7

15,6

3,7

9,8

5,3

15,9

7,6

2002

136,2

67,0

58,6

97,0

123,0

28,0

87,4

41,0

159,5

75,0

14,0

7,4

6,0

10,8

15,0

3,6

9,9

6,4

20,0

6,2

2003

149,4

61,0

59,6

96,9

183,2

29,5

91,2

46,2

202,2

78,0

12,2

7,2

5,3

9,7

12,6

3,1

9,8

4,3

15,9

7,1

2004

154,2

60,0

63,6

100,0

127,0

30,2

97,4

49,5

182,5

79,0

16,4

8,8

6,0

9,6

23,0

3,0

9,5

6,6

19,9

7,4

2005

159,4

57,0

64,6

106,9

188,2

39,5

99,2

48,2

207,2

84,0

12,2

7,2

5,3

9,7

32,6

3,1

9,8

4,3

15,9

7,1

2006

154,2

50,5

56,6

90,0

100,0

20,2

80,4

33,0

110,0

70,0

6,4

1,8

3,0

5,6

3,0

1,2

6,5

1,6

9,9

34

2007

159,4

51,0

60,6

100,9

123,0

29,5

88,2

25,2

137,3

74,0

13,2

6,2

6,3

10,7

42,6

4,1

9,8

4,3

18,9

91




2008 | 172,0| 55,0| 76,3 | 115,0| 115,0| 43,3 | 111,5| 39,0| 225,5| 97,0

204 | 54| 70| 116 | 230 | 42| 105 | 56 | 199 | 94

2009 | 176,6 | 54,0| 86,6 | 125,0| 169,0| 47,3| 120,1| 38,0 | 230,5| 99,0

184 | 61| 80| 126 | 220 | 52 | 155 | 10,6| 22,0 | 10,0

2010| 182,0| 52,0| 96,3 | 130,0| 190,0| 48,3 | 134,0| 35,0| 2355| 105,0

220 | 64 | 100| 146 | 316 | 52| 165 | 48 | 236 | 114

2011 | 164,2 | 60,5| 66,6 | 110,0| 110,0| 40,2 | 100,4| 43,0| 210,0| 90,0

164 88| 60| 96 | 230| 30| 95 | 36| 199 | 74

TpeOyercsi: B MPEANONOKEHUM O HOPMAIBHOM pacHpeacieHUun
JOXOAHOCTEW aKUHUW HAUTH ONTUMAJIBHYIO CTPYKTYPY HWHBECTULHOHHOTO
noptdesi CTpaxoBIIMKa UCTIONB3Ys MeToa VaR.

IIpum pacuerax mMonoxuth BennunuHy ) paBHoi 0,95.

JlaGopaTopHasi pabdora NeS.

OuneHka CTOUMOCTH 10T0BOPA MEPeCcTPAXOBAHMS ¢ ONITUMAJIBHOH (POPMOH
CTPAX0BOI'0 NMOKPBITUSA € NIOMOLIbI0O MOJAEJIY HHAUBUAYAJIBLHOI0 PUCKA.

Heapr M 3agaum padoOTbl: HAYYUTHCS OLEHHMBATh CTOMMOCTBH JIOIOBOpa
NEPECTPAXOBaHUSI C ONTUMAJIbHOM (HOPMOI CTPaxOBOTrO MOKPHITUS C MOMOILBIO
MOJENN UHANBUIYAJIbHOTO PHUCKA.

O0mue noJio:keHns (TeopeTnyecKne CBeACHU).

Paccmotpum rpynmy JIOrOBOPOB CTpaxOBaHHUs, IO TMOBOAY KOTOPBIX
CTaBUTCA 3ajjadya OMpEIeTICHUsI pa3Mepa BO3ZMOXHBIX YOBITKOB, BEPOSTHOCTEH HX

HACTYIUICHUA, CTOUMOCTHU CTpaxXOBaHUA U MCPECTPAXOBAHUA.




AHaJIOTUYHOTO poda 3aaadd BO3HUKANOT JJIA CY6’I>€KT8. XO03SICTBEHHOU
ACATCIIbHOCTH, HAIIpUMCP OJIA IIPCANPUHUMATCIIA, B OTHOIICHHUU TOHM WM HWHOU

IPYIIBI TOTOBOPOB (KOHTPAKTOB) C KOHTPAareHTaMHU.

Ha npaktuke 0ObIYHO €CTh HE OYeHb MHOTO MH(GOpPMAIMKU 10 MPOBEICHUIO
MacCIITa0HBIX HCCIEAOBAHMN JJii OIICHKHM pPUCKA KOHKPETHOro mopTdens
JOTOBOPOB (KOHTpakToB). Kak mpaBuio, Bce, YTO MOKHO CHENIaTh,— 3TO pa3OUThH
noptdenb Ha TPYNNbl PUCKA, HAYMHASA OT CaMbIX HaJeKHBIX M KOHYas Hauboiee

COMHMUTCJIBHBIMU.

KonuyectBo rpynm | onpenensieTcss CTENEHbIO HEOJHOPOAHOCTU MOPTQEs,
ero pasMepamu, HMeroIelcs HHpopManueil (Hampumep, MO MPEAbLIYIIUM

ImepruogamM Ui HHbIM HCTO‘{HHKaM).

B 3aBucummMoctH OT KOHKPCTHOI'O HOpT(l)eJI}I K&)K,Z[Oﬁ rpyimiac MOXKHO

HPUCBOMTDH BEPOSTHOCTh HACTYIUICHHUS YOBITKOB 10 aHHOM Tpyrme ¢, | = 1,2.. J.

Cnenyrommii  sTanm  BbIOOp E€AWHUIBI H3MEpeHuss B — B Iemx
JTUCKPETU3aNU YOBITKOB (5 ThIC. py0., 17 ThIC. pyO. wnu marobast Apyras BeIuYruHa
B 3aBHUCHMOCTU OT KOHKPETHOTO MOopTdeis u TpyIisl). B nanpHelem cuutaercs,

YTO YOBITKM HOPMUPOBAHBI HA ATY BEJIUUUHY.

Br16op B onpenensiercs TpeOOBaHUSAMU HEOOXOAMMONM TOYHOCTH PACUETOB U
MIpeArnoaraeT rpajanuio YOBITKOB BHYTPH KaXXIOW TPYNIBI HA JOMOJHUTEIHHBIE

IMOArPYIIIIBI — UX MAaKCUMAJIbHOC KOJIMYICCTBO PAaBHO J.

B pesynbrare, Mbl OJIly4aeM CIeIyIOUy0 HH)OpMaMOHHY0 Taduuily 1 mo

JTAHHOMY TIOPT(QEI0 T0rOBOPOB (PUCKOB).
Tabmma 1

Nudopmarmonnas tadauna noptdens 10roBopoB

113 =1 =2 j=J




Q1 N11 N12 N1, N :ZJ:N.

g2 N2,1 N2,1 N2,

=2
N

Il
=z

—
Il
JUN

ql N|‘1 N|’2 .o N|,J N :iN .
L]

3neck B sueiike mon HomepoM (1,J) ykazaHO KOJIUYECTBO KOHTPakToB Nij,
HOMEp | XapaKTepu3yeT BEPOSATHOCTh HACTYIUICHUS HEHCIIOJHEHUS KOHTpaKTa —
Qi = 1-pi Mo TaHHOM I'pyNIe, TO €CTh BCA I-1 CTPOKA €CTh KOHTPAKTHI ¢ OJIMHAKOBOMH
BEPOSATHOCTHIO HACTYIUICHHUS HEHCIIOJHEHHsSI KOHTpakTa. CTONOIBI | yKa3bIBAlOT
pa3Mep yOBITKa B cllydae BO3MOXXHOTO HapylIECHHS KOHTpPakKTa, TaKk 4TO pa3Mep
yOBITKa, B CITydae ero HacTYIUICHUs, ecTh BennunHa ¥ =jXB, rae B ecth enuHuna
n3mepenus (Hanpumep, 10.000py6, 100.000 teic py0). Janee Oynem cuurarh, 4TO
B=1. B panHOM mnoaxoAe NPEANPUHUMATENI0, HMEIOLIEMY OIbIT PabOThl ¢
COMHHUTEJIbHBIMA ~ KOHTpareHTamu (Tpymnmnoid KOHTPAreHTOB WM  TPYIION
KOHTPAKTOB), OTHOCHUTEJIBHO JIETKO (WU TIO KpalHeW wmepe, HeOE3HANIeKHO)

CAcCJIaTb OLUCHKHN BO3MOXHBIX 3HAYCHUM YKa3aHHbIX BCIIMYMH.

Hpyrumu cioBaMu, BC€ YOBITKM HU3MEPEHbl B B (HOPMHUPOBaHBI), U €CIH
CyMMa YOBITKOB OKaX€TCS paBHOM mpu pacuere |, To, ciemoBareiabHO, OOIIMI

yOBbITOK paBeH LXB.

BepositHocTh TOrO, uTO HE Oymer yObITKOB To sueiike ¢ HomepoMm (1,1)

AaCTCs BBIPAKCHUCM:




(1_q1)N1,1 = plNl'l :

BeposiTHOCTH TOTO, YTO HE OyJIeT YOBITKOB IO MEPBOW CTPOKE KOHTPAKTOB,

CCTb BBIPpAKCHNC BHUAA:

¥, BOOOIIE, BEPOATHOCTh OTCYTCTBHUSI HapyIICHHS KOHTPAKTOB IO BCEH TrpyIine
KOHTPaKTOB (IyCTh 3TO Oyner P,) Oyaer UMeTh BUL:

R :H (:l-_(qi);‘Ni'j .

i=1

B kaxmoii staeiike ¢ Homepowm (i,]) ciydaiiHble BenmUuuHBI X j (K), THE K =
1,2...,Nij, ecTb BO3MOXHbIE YOBITKM IO JAaHHOH TIpynme KOHTPAKTOB.

PaCHpeIIeJIeHI/Ie HX, COI'IACHO BBIIICCKA3aHHOMY, UMCCT BU/I:
P(Xi,j(k)zo): q; :(1_ pi) a P(Xi,j(k): J)= Q-

CyMMapHBIi YOBITOK S €CTh CyMMa CITyYaiHBIX BEJTUYHH:

U, SBISASICh, TEM CAMBIM, TAKXKE CIy4allHOW BEIWYMHOW, NMPUHUMAET 3HAYCHHUS

S$=0,1,2...,J..Smax ¢ BepostHOoCcTIMH P(S) = P(S =s).

Jlanaple BeposiTHocTH P(S) momiexxat omnpeneicHu0. MaKCHMaabHOE

3HAYE€HUE BEJIMYUHBI S Aa€TCs BbIPAKCHUCM

I J

S:ZZjNi,j

i=1 j=1

(HanmomuuM, 4TO BhIpa)K€HUSI HOPMUPOBAHBI HA B, Tak 4TO (PaKTUUECKUE 3HAYEHUS

S ¥ Smax TOJDKHBI OBITH YMHOKEHBI Ha B).



[ToMuMO OLIEHKM CyMMapHOTo pazMepa yObITKOB IO MOPTQEN0 JOTOBOPOB U
BEPOSITHOCTH WX HACTYIUICHHUS, JAOCTATOYHO aKTyajeH BOMPOC O MHUHHUMHU3AIUU
pacxoJ0B B CIIy4yae MPHUHSITHS PUCKOB Ha CTPAXOBAaHUE WM O MEpPeJade pUCKOB B
nepecTpaxoBanue. Kak M3BECTHO, CTOMMOCTh CTPaxOBaHHS 3aBUCHUT OT pa3Mepa
COOCTBEHHOTO Y4YacTHsSl CTpaxoBaTelsl B YOBITKaX — Haauuus (PpaHIINA3HI.
YcnoBHas (paHIIM3a, KOT/a CTpaxoBaTelb oOpamaercs K CTPaxOBIIUKY 3a
BBIIUIATOM CTPAXOBOIO0 BO3MEIIECHUSA TOJBKO B CiIy4yae IMpPEBBIINICHHUS pa3Mepa
yObITKa HaJ TOpPOTOBBIM 3HAYCHHEM —— YCIOBHOW (paHIIN30i, a uHaue
MOKPBIBAET CAMOCTOSITEILHO, B II€JIOM HE3HAYWUTEIBHO YMEHBIIAET CTOUMOCTH
CTpaxOBaHUsl U MpEJHA3HAYEHA, B OCHOBHOM, IJI COKPAILIECHUS SKCHEPTHBIX U
WHBIX PpAacXOJOB CTPAaXOBIIUKA IO YPEryJUPOBAHUID MEJKUX YOBITKOB.
besycnoBHas ¢panmmsa (korga pazMep yObITKa BCEr/la YMEHbIIIAETCS Ha pa3Mep
(dbpaHIIM3bl) MOKET 3HAUYUTEIBHO YMEHBIIUTh CTOUMOCTh CTPAXOBaHUsI, HO, OTISITh
e, He BCEr/a, a TOJIbKO B TE€X Clydasx, KOrJa CpeJHUi pa3Mmep yObITKa U pazMep

(dbpaHIIM3bl PA3IMYAIOTCS HE CIUIIKOM CHIIBHO.

JloctaTroyHO yIOOHBIM Kak IJisi CTpaxoBarelis, TaKk W JUJIsl CTpaxoBIIMKa
MOXeT ObITh Iepeadya pPHCKOB Ha YCJIOBUAX JOroBopoB Stop-loss (ocra-

HABJIMBAIOIINX yOBITKH).

B »TOM cCiydae cTpaxoBaTeiab MOXKET CaMOCTOSITENIBHO IIOKPBIBAaTh BCE
yOBITKH MO MOPTQENto A0 T€X MOp, MOKa UX CyMMapHbId pa3Mep HE MPEBBICUT

BeJIMYMHEI d.

AHaJIOTUYHO CTPaxOBIIMK MOXET TMepeaaTh mopTdeab pPUCKOB B
MepPEeCTPaxoBaHUE HA YCIOBUU TOKPHITHUS YOBITKOB B IIEJIOM IO TOPT(HEnto 10
BeauurHbl 0, a cCyMMa YOBITKOB CBBIIIIC 3TOH BEJIUYHMHBI OYJCT IMOKPHIBATHCS
nepecTpaxoBIIMKOM. To €CTh Bce YOBITKM MO MOPTQETI0 PUCKOB CTPaxOBATENs
CYMMUPYIOTCSI U HAUMHAIOT KOMIIEHCUPOBATHCS TOJILKO HaUYMHAS C OMPEEICHHOTO
YPOBHsI. DTOT BapUAHT MOXET OKa3aThCsl HauOoJee BHITOJEH KaK CTPaxoBaTello,
TaK W CTPAaxOBIIMKY, HO MPEANOJaraeT MPOBEJCHUE COOTBETCTBYIOIINX

000CHOBAHHBIX OLICHOK.



Hoeosopw stop-loss

[Ipenmonoxxum, cymMMmapHbIi pasmep YOBITKOB MO MOPT(HETI0 PHCKOB

coctaBisier pasmep S. BepositHocTh P(S <x)=F,(X) €CTh BEpOSTHOCTH TOTO, HYTO

pa3Mmep yOBITKOB B 1I€JIOM 1O TOPT(HEINt0 He MPEBBICUT BEIUUUHBI X. CTpaxoBaTeib
WIA CTPaxOBIIUK MOTYT BBIOpaTh HEKOTOPHIH (DPUKCHUPOBAHHBIN MaKCHMAaJbHBINA
pa3Mep CyMMapHBIX YOBITKOB 0, OCTaBIIIEMbIX Ha COOCTBEHHOE yJACpKaHHE, a BCE

YTO CBBIIIIE 3TOW BEJIMYMHBI EPEIACTCS CTPAXOBIIUKY (MIEPECTPAXOBILIUKY ).

[Ipu 3amanHOM pa3mepe COOCTBEHHOTO yaepxaHus O BO3HUKAET
He00X0IMMOCTh B orieHke E(S —d), =W[d], rae E( ) — omeparop ycpennenus, a (S-
d)+=max[0;(S-d)] — Ta yacTh yOBITKOB, KOTOpBIC CTpaxoOBaTeNb IepeaacT

CTPAaxXOBIIUKY HUJIK CTPAXOBIIHK IICPCAACT B IICPCCTPAXOBAHHUC.

B nanpHeiinieM, 4ToOb n30€KaTh MOBTOPEHHMM, Oy/IeM TOBOPHUTH O Iepeaaye

PHUCKOB B IICPCCTPAXOBAHHC.

Takum 00pa3oM, TNOKa CyMMapHbId pa3Mep YOBITKOB HE IPEBBIIIACT
BEJIMYMHBI O, CTPaxOBIIMK TIOKPHIBAET MX CaMOCTOSATECIBHO, a B Cilydac
npesbiieHust (S>d) ero MokpeITHE B yOBITKax cocCTaBiseT O, TO €CTh ydacTHe

CTPaxOBIIMKA B YOBITKaX JAETCS BHIPAKCHUEM:
min(S;d) = S-(S-d)-+

Onenka Bemuunubl W[d] = E[(S-d)+] mpencraBnsier umHTEepec C TOYKH
3pEHUs OLIEHKU HEOOXOAMMOI IIJIaThI MIEPECTPAXOBILUKY WM KaK OLIEHKA pa3Mepa
pe3epBHOro (poHIa Ha YOBITKH CBBINIE BEIMYMHBI O [JIs CTpaXOBINUKA MM IS

CTpaxoBaTelIsl.

B cnyuae HenpepwiBHOTO pacnpeaencuus A W[d] umeem:

o0 o0

wla]= ] (-t (ox= [ (1)

d d

[Tomoxum,



d
f(x)=——[1-F
(%) dX[ ()]
IPOUHTEIPUPYEM MO YACTIM:

wld]= (x-d)L- F.(x) C:+T[1— F. () Jdx

d

BOCITIOJIB3YyCMC: IIPpaBUJIOM Jlanmrans:

- B e . X—d _ @ 1 T (1_F5(X))2 —
lim (x d)[-(1-F.(x)]= Im ———= !'Twi_lmo f(x)

1-F.(x) 1-F.())

i 20-FODL00 _
A

(-0 (- F.)], =0
TOrga

Wld]= - F(x))x

Q8

B cnyuae muckperHoro pasmepa yowsiTkoB it W[d] mmeem anamormdnbie

BBIPA)KCHMUA:

0

wld]=g[s-d),]= (i-d)t ()= 3 L-F(j)] 2)

j=d+1 j=d

IIOCKOJIBKY F,(X) - KyCOYHO — IIOCTOSIHHA, TO HHTETpajibl B IPEAbIYIIUX

(dbopMyiax MOTYT OBITh IIEpENUCAHbI B BUIE CYMM.

Takum 00pa3oM, OLEHKa CTOMMOCTH JOTOBOpPOB StOp-l0SS cBomuTcs K

HAXOXKJICHHUIO (DYHKIIMH PACIIPeIeIIeHUs] CyMMapHOTo pa3mepa yObITKOB: Fs(X).

PaCCMOTpI/IM IIPUMCHCHUC MOJI€J'I€I71 WHAUBUAYAJIbHOI'O U KOJUICKTUBHOI'O PHUCKa B

cructeMe 0003HAYEHNI TaHHBIX TaOIUIEI 1.



Mopenb MHAUBHAYAJIBHOTO PHCKA

PaCCMOTpHM MOJENb MHAWBUAYAIBHOIO PHUCKA. BBeaeM npou3BOASILYIO

GyHKIHIO H(Z ZP(X =3)z° = ( s),s >0 BEJIWYUHBI CYMMAapHOTO YOBITKA, 3/1€Ch

CHUMBOJI E(e) 0O3HaYaeT MaTEMATHYECKOE OXHIAHHE OT BEIUYUHBI, CTOSIIEH B

ckoOkax|[5].

VuuThIBas, YTO E(ZX'-j (k)), nony4um st H(z) BeipaxeHue:

f[( +qizj)N” .

i=1 j=1

C npyroii cTOpoHBI, BeIpakeHue 111 H(Z) MokeT ObITh 3aITUCaHO B BHJIE:

max

Zh

Jlorapudm mpousBoAsIIeH PyHKIIUU UMEET BUJI:

ﬂn{fﬂi[(pﬁqizj)m'}:ii'\' n(p +qz')

i=1 j=1 i=1 j=1

Huddepennupysi, moxyuum:

) 5 SO | g e

i-1 j-1 (p +0;2") i-1 P +q|zj

Tak kak Bceraag,z <1, TO CpaBeUIMBO Pa3I0KEHHE:

k
1) AR
+qZJ p.ko( )[ ij

BBenem o003HaueHUE



C Y4ETOM KOTOPOTO BBIpaKeHUe 1y H'(z) IpuMeT BUA:

“HEYY NG l—z( D“z" [p} =

i=1l j=1 | k=0

= H(Z)ZZNijij(—l)k%L%j 2777 = Zz N.Jij( 1) (i} Sk _

] k+1 | -
ZZ N,jj(—l)k[&] 216D = H(z) ZA(j’k)Zi(kd)—l _ zh(s)szs—l
j Pi i

i=1 j=1k=0

X
N
7?
o

YuuTeiBas npeacTaBicHue psaoM i H(z), nomydum:
J o X
Zh ZZ A(j,k —2)h(m)z™

3/1€Ch Mbl UI3MEHWJIM CYMMHUPOBAHUE MO K, HAUMHAS €ro ¢ 1 BMECTO MPEXKHErO OT
HYJISL.

BBemeM HOBBIN UHACKC cyMMUpoBaHus: S=M+jkK, Torna m=s-jK, m < F} .
J

HpI/IpaBHHBaH YJICHBI IPX OJUHAKOBBIX CTCIICHAX Z, ITOJIY4YHUM:

33 A k-1 Zh

S ALk -Dh(s—kj),s =12.8,,, 3)
i=1 k=1
rac {Si| €CThb 1cjiad 4aCTh OT ACJICHUA S HaJ
j

Pexypcus ms h(S) BeraucasieTcst Ipy Ha4aIbHOM yCIIOBHH:

| J

P, =h(0)=] [ @-gq)&""

i=1

CootBeTcTBYIOLIas KyMyJsTUBHAs (DYHKUUS pacrnpeiesieHus OyJIeT UMETh
BHJL:



R(s)=P(S <s)=>h(k). 4)

Beipaxenus (3), (4) ecTb OCHOBHBIC BBIP@XKCHHS JJIsI pacueTa B 3TOH MOJCIH

PHUCKOB.
Mojaenb KOJUIEKTHBHOTO PUCKA

PaccmoTpuM  MoOJenb KOJUIEKTUBHOTO pHUCKA ISl JAHHOM CTPYKTYpBI
noptdenss KOHTPAKTOB, B KOTOPOW KOJMYECTBO MOCTYHAIOIIUX YOBITKOB €CTh

cily4aiiHasi BenTu4HrHa pactpezenennas no [lyaccony.

[IpumeHeHne TaHHOM MOJCIN MOXET OBITh MociieIoBaTeIbHBIM. Hanpumep,
MOXHO BBECTH JAHHYIO MOJEIb IS Kaxjaou sdeiiku Tabmuubl 1 U nanee

IIPUMEHSTH CBEPTKH IO BCEM STUECUKAM.

MOXHO BBECTH MOJICJIb KOJUICKTUBHOI'O PpHCKa JIA K&)I(I[Oﬁ CTPOKHN H
NpUMCHATL AdJICC CBCPTKU M, KOHCYHO, MOXHO JIIPUMCHATH  CJIOKHOC

MIyaCCOHOBCKOE pacipeiesieHue JJi BCeil TaOIuIbI.

Beenem mapamerp A s IMyacCOHOBCKOTO YHCJIA HACTYIUICHUS COOBITHIA
(yOwpiTKOB) K mo gaHHOMY mopTdento KOHTpakToB. Takum oOpazom, K — ecTb
ClydailHasi BeJIWYMHA, TNpuHUMaromias 3Hadenuss 0,1,2 wu Tak npanee, ¢

BeposTHOCTsIME P(K = k) = 7, = [ /k]exp(= ).

[TapameTp 4 MOXKET ObITh ONPEIEICH BHIPAKCHUEM:

[Tpu HacTymiieHuu yobiTKa Y ero 3HaueHue paBHo 1,2,..J ¢ BEpOATHOCTSIMHU:

)

2 g g

i=1

(31ech Y ecTh BennunHa yObITKA, HOpMUPOBaHHAs Ha B).



Takum oOpa3om, ciiydaliHasi BEJIMYMHA S — CyMMAapHBIH pa3Mep YOBITKOB B
11EJI0M T10 TTOpTherto — OyIeT UMETh BU/I:

K
S=>Y,

v=1

Kak BCCraa, CripaBCJIMBO COTJIAIICHUC O CyMMC:
K
DY, =0
v=1

[IpousBogsimias  ¢GyHKUMS — pacrpenesieHuss (MOMEHTOB) — CIIy4yalHOM
BEITMYMHBI S OYJIET TaBaThCS BEIPAKCHUEM

K

G(t)=Elt’]=E =

14 \4

. Z P(K = K)E £ |- Zfr Et T =27 lo@)] =epla(g®)-1)],

k=0

J S _
3ech g(t) =E@™) =) P(Y = j)t’ => rt’ - npoussondmas GyHKIMS pacnpeneneHus
-1

=

ciryqaiiHoi BenmuuHbl Y. Juddepermupys G(t) o t, momyuum: G'(t) = Ag'(1)G(t).
B nmannoit monenu S npuaumaet 3HadeHus 0,1,2.. 1 10 6ECKOHEYHOCTH, XOTS

(aKTHYECKH CHpaBeAIMBO OTPaHUYECHHE JI0

J

S, o =ZZjNi,j

|
i=1 j=1

H, CJIICA0BATCIbHO, CIPAaBCIJIMBO IMTPCACTABICHUC!

Taxum 00pazoMm, umeeM s onpeneneHus f(s)= P(S = s) ciaeayromee BEIpaKeHHE:

0 J min(J,s)

G(t)= Y sf ()" = zil jrjtj’lg FRE =233 g FE =23 > (s e

s=0 k=0 j=1 s=0 j=1

[IpupaBHHBas wieHbl IPU OJUHAKOBBIX CTEMEHAX [, OTy4YHMM PEKypEHTHOE

BBIPAXKEHUE:



ooanS

Z /Iz erfs—J

) min(J,s)

()= 2" 1n 16 1) ©

j=1

¢ HayanbHBIM ycsoBueM: f(0)=P(S =0)=P(K =0)= 7, =exp(- 4).

KymynstuBnas QyHkius pacnpenenerus OyJaeT UMETh BUJ:

F(s)=P(S<s)= Zf (6)

Bripakenus (5), (6) ecTb OCHOBHBIE BBIPQKCHHS B MOJICIIN KOJUIEKTUBHOTO

pUCKa IPUMEHUTENIBHO K TaHHBIM TaOuIlbI 1.

YucneHHoe HCCJIICA0OBAaHHC MOI[GHGﬁ KOJUICKTUBHOI'O U HHANBHUAYAJIbHOT'O PHUCKOB

PaccmoTpum mopTdens pUCKOB MpeanpuHUMATelns, coctosmuii u3z N

KOHTPAKTOB, TAKOBBIM B YAaCTHOCTH MOJKCT OBITh U erI[HTHBIﬁ OTACHI OaHka —

tabmuma 2, Puc.5 (Tabnauma 2 mnoctpoeHa Ha OCHOBE HMH(OpMAIUU,

npenoctaBieHHoit CoepOankom PD).

Tabauia 2
ITpumep puckoBoro noprdens
113 j=1 j=3 j=5 =7 J710
0:=0.01 | Nz1=10 | N13=15 | Ny5=20 | N17=10 | Nz10=5 iN =60
1j —
j=1
02=0.03 | N21=15 | N23=10 | N25=5 | N27=10 | N210=15 iN =55
2,j —
j=1
03=0.05 | N3,=10 N33=10 N3s5=5 N37=10 | N310=15 iN 50
3
j=1




CI4=0.07 N4,1=5 N4,3=5 N4,5=10 N4,7=5 N4,1o=10 0

C]5=O.1 N5,1=5 N5,3=10 N5,5=5 N5,7=10 N5,10=5 0

3 3 3 3 —
ZNM:45 ZNL3:5O ZNi,5:45 ZNL7:45 ZNL10:50 N, . =235

I
LN
1l
uN
Il
uN
Il
N
Il
N

O0o03HaYEeHUS:

=iNi,j’N+,j =ZI:NL1’N iiN

j=1 i=1 i=1 j=1

CorracHO BBEAEHHBIM 0003HAYECHUSIM
|
A=>gN,, =0.01%60 +0.03*55+0.05*50+0.07*35+0.1*35 =10.7,
i=1

MakcuMalibHOE 3HaYeHHE CYMMAapHOTO YOBITKA:
J
=>"jN, ; =1235,
j=1

rr=0.178,r, =0.215,r, =0.168,r, =0.21r,, = 0.229,

IPOYHE I, PABHBI HYJIIO.

IIpoBenem cpaBHEHHE CpeaHEr0 3HAYCHHUS M JTUCIIEPCUM BEIWYHMHBI S B

HCXOJHOM MOJIENTM U MOJIEJIN KOJUIEKTUBHOTO PHUCKA.

Hcxonnast MoJiesib THAMBUAYAJIBHOTO PUCKA:

- J

I J
(s)=>2>"jaN,, =58.05D(s)=>>" jq;pN; ; = 3955,

i=1 j=1 i=1 j=1

€ MBI Y4IH, YTO: E( ) ig;D ( )ijqipi.




Mopenb KOJUIEKTUBHOTO PUCKA!

E(s) i i JE(Y) = 58.05, ipu 5TOME(Y ) = er =5.425, .

s=1 s=0 s=1

I[I/ICHepCI/IH B MOZACJIN KOJUICKTUBHOI'O PUCKaA 60J'H)H.I€, 4€M B MOACIIM UHAU-

BUAYQJIBHOTO, U B JAHHOM CJIy4ae paBHA:

J

i f(s)= /1E( ) 422.85, HpI/IBTOME( ) > j’r, =39.52.

s=0 j=1

JIJis1 naHHBIX TaOJHIBI 2 HA OCHOBE BhIpaxkeHHi (3), (5) mpoBeeHBI pacueTh
IUIOTHOCTEN pachpeneneHus CyMMapHOro pa3mepa YOBITKOB MO MOPTQENo U
COOTBETCTBYIOIINX KYMYJIATUBHBIX (pyHKIMH pactpeneicaus (4), (6). PesynpraTs

pacuera npuBeaeHbl Ha Puc. 5.

0.9
0.64
0.7
0.69
FR 059
0.4
0.3
0.24
0.1

140 180 180 200

Puc. 5. I'paduku 3aBUCUMOCTH BEPOATHOCTH KYMYJISTUBHON (yHKIUU
pacrpenenenus yorITkoB F(S) 0T cymmapHOro pasmepa yOBITKOB S M 3/1€Ch JK€ IS

cpaBHeHMsI rpaduK 3aBUCUMOCTH GYHKIMHU pactpeaenecHus R(S)



Ha ocHoBe HaiineHHbIX 3HaueHuid F(S) mns cymmapHoro pasmepa
yOBITKOB S ¥ aHAIOTHYHOM QYHKIUH R(S) MOKHO BBIUHCIUTH MO BhIpaskeHUsM (1)
u (2) cromMocTh moptdenss pUcKoB, mepeaaBacMoro B mnepectpaxopanne W(d) B

3aBHCUMOCTH OT pa3mepa cooctBeHHOro yaepxkanus d (Puc.6).

W

o 10 20 30 40 50 B0 FO0 80 90 100

Wid)

CIE T - 2 WI:d:I

Puc. 6. I'paduk croumocTu nepeaaBaemoro noprdens puckos W(d) B

3aBUCHMOCTH OT pa3mepa cOOCTBEHHOTOo yaepskanus d.
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MOXHO OTMETUTH COBIIAACHUEC PE3YJIILTATOB IIOJIYYCHHBIX B MOACIIAX

HHAUBUIYAJIbHOI'O U KOJIJICKTHUBHOI'O PHUCKA.

3ananue Ha padory (padouee 3agaHue):

1. Ha ocHoBe TeopeTmyeckoro marepuayia chopMupoBaTb UHPOPMALMOHHYIO
Tabnuiy mnopTdenas JOorOBOPOB, IMEpelaBaeMoOro B IEpecTpaxOBaHHUE.
Hcxoanbie 1aHHBIC MPUAYMATh CAMUM,;

2. TIOCTPOUTH TpapuK 3aBUCUMOCTH BEPOSITHOCTH KYMYJISTHBHOW (YHKITHH
pacnpeneneHrs YObITKOB OT CyMMapHOTO pa3Mepa YOBITKOB S HCIHOINB3ys
MO/IeJIb MHIMBU Ty aIbHOTO PUCKA;

3. moctpouTh rpaduKk CTOMMOCTH IepemaBaemoro moptdens puckos W(d) B
3aBHCHMOCTH OT pa3Mepa COOCTBEHHOTro yjeprkaHus 0 HCIoJb3ys MOJEIb
WHIMBUTyAJIHOTO PUCKA.

JlaGoparTopHasi padora Ne6.

OuneHka CTOUMOCTH 10Tr0BOPA MEPeCcTPaXOBaAHKU ¢ ONITUMAJIBHOH (POPMOH
CTPAX0BOI'0 MOKPBITUS C IOMOIIbI0 MOJEJIN KOJJIEKTUBHOI0O PUCKA.

Hear um 3agaum padoThbl: HAYYUTHCS OIEHUBATh CTOMMOCTH JIOTOBOpa
MEePECTPAXOBAHUSI C ONTUMAJILHOM (DOPMOI CTPaXxOBOrO MOKPHITHS C MOMOIIBIO
MOJENN KOJUIEKTUBHOTO PHUCKA.

3amanue Ha padoTy: 1 3a7aHuUs 1Ta00paTOpHOI paboThI NeS:

1. TlocTpouth rpaduk 3aBUCUMOCTH BEPOATHOCTU KyMYJSTUBHOM (PYHKIUU
pacmpeziesieHusi YObITKOB OT CYMMapHOTO pa3Mepa YOBITKOB S HCHOIb3Ys
MOJIEJIb KOJIJIEKTUBHOI'O PUCKA;

2. Tpaduk croMMocTH TepeaaBaemoro noptdens puckos W(d) B 3aBucuMocTu
OT pa3Mepa COOCTBEHHOTO yaepkaHusi d HCIob3ysi MOJIENb KOJUIGKTUBHOTO
pHCKa,

3. CpaBHUTH NoyyueHHbIe B paboTax Ne 5,6 pesynbrarel. Crenarb BHIBOJBI.

JlaGopaTopHnasi padora Ne 7.
OueHka BJUSTHUSI MEXaHU3MA MePeCcTPAXOBAHUS

Ha BEPOATHOCTDb PA30pPEHUA CTPAaXOBIIUKA



Leanb 1 3a1a4n padoThHI: MO3HAKOMHUTKLCS C CYThIO KOHTPakToOB StOP — 10SS u
IIPONIOPLHUOHAIIBHOTO TEPECTPAXOBAHUSA, U HAYUYUTHCS PACCUUTHIBATH PUCKOBYIO
XapaKTEPUCTUKY (BEPOSITHOCTh PA30PEHHUsA) CTPAXOBOW KOMIIAHWU JJIsl JTAHHBIX
KOHTpPAKTE.

O0mue noJio:keHus (TeopeTudecKue CBeeHu ).

[Ipu mosiBieHnn OONBIIUX CYMM K OIUIaTe MCKOB (HampuMmep, B pe3yJIbTare
MacIITaOHbIX O€ACTBUIA), TOSBICHUU OOJBIIOTO YHUCIA HUCKOB (Hampumep,
3eMJIETpSICEHUE, yparad Wi HaBOJHEHHUE), BHE3AITHOM U3MEHEHUHU MMOTOKA IPEeMUi
BCIIEACTBUE WHOIAINA WX OTTOKA KJIMEHTOB, JKEJAHWW TMPHUBJICYh HOBBIX
KJIMEHTOB U YBEJIWYUTH KalMTaJl BO3HUKAET HEOOXOAMMOCTb MEPEeCTPaXxOBAHUS
PHUCKOB.

Mycte  N(t) - wuncno wuckoe Ha [O,t], {Ul,Uz,...,UN(t)},

N (t)
TIOCIIE0BATENBLHOCT MPEAbABICHHbIX HcKoB, X (1) = ZUi - CyMMa BBIIIAT K
i=1

momeHTy Bpemenu t. CTpaxopas KommaHus cTpaxyeT puck, ceazanubii ¢ X (1),

3aKII0Yasi JIOTOBOP HEPECTPAaXOBaHUS C APYrod KoMIIaHued. XapaKTepHCTUKOM
jmoropopa  mepectpaxoBaHus  cayxur  BemmumHa  N(X),  kxoropyro

HCTIOCPCACTBCHHO BBIILUIAYMBACT IICPBUYHASA KOMIIAHHA CBOCMY CTPAaxOBaTCIIIoO,

octatok X — h(X) BeimnmaunBaer BropuuHas xommnanus. IIpu 5TOM, 3a J1OrOBOp

IEpECTPaXxOBaHUs MEPBUYHAS KOMIIAHMS IUIATUT BTOPUYHOM mpemMuro. BennuuHa

X —h(X), xoropyro BBILIATAT BTOpMYHAS KOMIIAaHWs MEPBUYHOM B Cilydae

BO3HUKHOBEHHUS PHCKOBOW CHTYallMH, €CTECTBCHHO Ha3bIBaTh 3acCTPaxOBaHHOMN
qyacTelo. TakuM 00pa3zoMm, IepecTpaxoBaHUE — ATO MPOIECC PACHIPEICIICHUS PHCKa
MEXIy  HECKOJbKMMH  KOMITAHHMSMH B LEIAX  YMCHBIICHHS  pHCKa

Hematexecnocoonoctn. dyuxmus N(X) naswBaercs (ynxuueil ynepsxanus u

JOJDKHA YIOBJIIETBOPATH CIEAYIOIIUM YCIOBUSIM:
* h(X) u X — (X) mey6uBaromue Gpynxmuu;
*0<h(x)<x, h(0)=0.

[Tpumepamu GyHKUUN yaepxKaHUS SABISIOTCS:

* h(x)=ax, 0<a<l - cooTBercTByeT KOHTPAKTy MNPOMOPIHOHAILHOTO

nepecTpaxoBaHUs;



* h(X) = min{a, X}, a>0 - onpenensier stop — 10SS KOHTPaKT (MM KOHTPAKT

CTPaxOBaHUs MPEBBILICHUS IOTEPD).

HepBI/I‘-IHaH CTpaxoBast KOMIIAHUA OOJIKHA 3aIlJIaTUTb BTOpH‘-IHOfI HCKOTOPYIO
INpEMHUIO, IIOCKOJIbKY IICPpCAAcCT €M YacTb CBOETO PHCKaA. C Toukm 3pCHUA
HCpCCTanOBOLIHOﬁ KOMITAHUM - 3TO OOBIYHBIN KOHTPAKT CTpPaxXOBaHUsS PUCKA, U

TI05TOMY OHA MOYKET Ha3HA4UTh peMuto no npasuiy 11 = I1(X —h(X)).

PaccMoTpuM  KOHTpakT MpONOPUMOHAIBHOTO —mepecTtpaxoBanus. Eciu
WHIWBUAYaIbHBIA MCK COCTaBUT X , TO X BBILIAYMBAET [IEPBUYHAS CTPaxoBast
kommnanusi, (1—a)X - Bropuunas (mepectpaxoBouHasi). Ecinm cyMMapHBIA HUCK,

N
NPEABbABISEMbIA K IIEPBHYHON KOMIAHHH, OBbUI S = in , TO Telepb OH
i=1
N
YMEHBIIWICS U cTal aS = az X, . Ilycts 06e KOMIAHUM CIEAYIOT HMPHUHIUILY
i=1
0’KUAEMOT0 3Ha4eHHst B cOope mpemuii ¢ koddduientamu Harpysku 6 u 6
COOTBETCTBEHHO. Jl0 3aKiIO4eHHs JIOTOBOpa IEpPECTPaXxOBaHUs  KalMTall

nepBraroi kommanmn Gsu1 U + (L+@)M{S}, mocre 3axmouerus 1orosopa o
yMmenbumics Ha semmunay npemun (1+ 6 )(1—a)M {S} M CTal paBHBIM

u+(@-6 +all+6))M {S} Teneps CpaBHHM PHCK IIEPBMYHON CTPaxoBOii

KOMIIAaHUU B CITy4ae 3aKJIIOUCHHSI KOHTPAKTA MEPECTPAXOBAHUS U B ClIyyae, €Clid
Obl OHa ero He 3akiounia. Mepoll pucka cuMTaeM IJIaTeKeCIOCOOHOCTh, T.€.
BEPOSITHOCTh HEPA3OPEHMUS.

B cnydae 3akitoueHus KOHTpaKkTa Mepa pucka NepBUYHONM KOMITAHUU €CTh

P(aS<u+(@-6 +al+0)M{S})=

_pls < u+(¢9—0*+a(1+0*))M {S}
- ,

B Clly4ae OTKa3a OT MepecTpaxOBaHUs



P(S <u+(@+0)M{S}).

KoMmanusi cTpeMHuTCsl ymnpaBiIATh CBOMM PHCKOM TaK, YTOOBI BEPOSTHOCTH
HepazopeHust (IUIaTeKecnocoOHOCTh) Obuia Oonbine. B gaHHOM mpuMmepe
MEePECTPaxOBAaHUE IIO3BOJIICT YMEHBIIUTh PHUCK (YMEHBIIUTH BEPOSITHOCTD

pasopenus), ecmu M {S }(6’* —fd)<u.

Temeps paccmotpum Stop — |0SS KOHTpakT mepecTpaxoBaHUs, KOraa
YCTaHABJIMBACTCS HEKOTOPBIM Mpenen yuaepxkaHnsa a. FEciou BenndnHa
MHIAWBUIYAILHOTO MCKa X HE MPEBBICHT &, TO OH OIUIAYMBAETCA B OOBIYHOM
MOPSIAKE KOMIIAHWEW, 3aKJIFOYMBIICH KOHTPAKT. EcCaM Ke BenuymHa HCKa
IIPEBBIIIACT IPEAes YAECpPKAaHUs, TO IEpBUYHAA KOMIIAHUS BBIIUIAYMBAET TOJIBKO
cyMMy @, a octarok X — @& BBIIUIAYMBACT YXK€ MEPECTPaXxOBOYHAS KOMITAHHSL.
Takum oOpaszom, mpu StOp — |0SS KOHTpakTe MaKCHMalbHBIC BBIIUIATHI II0
CAUHUYHOMY HCKY Yy IIEpBHUYHOM CTPAXOBOM KOMIIAHMM HE MOTYT IPEBBIIIATH
3apaHee (PUKCUPOBAHHOM ypOBEHb a.

HYCTI) IICPBHUYHAA CTpaxoBasd KOMIIAHHUA IICPCCTpaxoBalld N OAHOTHITHBIX

JIOTOBOPOB. DTO 3HAYHT, 4TO HCKH X, X, ..., X €CTh HE3aBUCUMBIC OJANHAKOBO

pacrpeiesieHHbIe ciTydaiiHble BelnurHbl. CyMMapHBIi PUCK IEPBUYHON KOMITAHUH
N N
a
u3HavanbHO ObLI S = ) X, MmOCNe MepecTpaxoBaHus OH CTal S® = >, Xi(a) :
i1 )

rae Xi(a) = min{Xi ,a}, 1=12,...,N. Tunuunas nocCIeIOBATEILHOCTD

pasMEpPOB BBITLIIAT AJIA nepBHquﬁ KOMITIaHHUH
X5 Xy, 8,8, X yeens
JUJISI BTOPUYHOM, COOTBETCTBEHHO,
0,0,x, —a,x, —a,0,...,

T.C. IPOHECC IMOCTYIINICHUA HWCKOB OTJIMYAaCTCA OT N , IIOCKOJIBKY BTOpHYHAasd
KOMIIaHHUA I/IH(l)OpMI/IpyeTCSI JUIIIb O TEX HCKaxX, pasMEp BbBILIAT IIO KOTOPLIM

IpEBBINIAECT YCTAHOBJIEHHBIM Oappep a. Tem He MeHee, A Ipolecca pUCKa
N

BTOPUYHOM KOMIIAHWH MO>KHO 3aIuCcaTh ZZi , TIe HeKoTopele Z. Mory OBITh
i=1

PaBHBIMU HYJIIO.



IIpu >TOM THIE NEPECTPAXOBAHUS YMEHBIIWICA HE TOJBKO PHUCK, HO U
KaluTaJl TEPBUYHOM KOMIAHHWM, IIOCKOJbKY OHA 3aIUlaTWIa [PEMUIO
nepectpaxoBumky. IlycTh o0e KOMMAaHWU CIENYIOT MPUHLMIY O0XKHAAEMOTO

*

3HayeHus B cOope mpemuil ¢ Kodpduumenramu Harpysku 6 u 6
COOTBETCTBEHHO. Jl0 3akioyeHusi JI0roBopa IMEpPECcTpaxOBaHUs  KaruTajl

mepsuuroii kommanmu 6601 pasen NP = N(1+8)p, = N(L+O)M{X}. Camo
3aKJIFOUYEHHE JIOrOBOpa IOTPEOOBANO BHILIATUTH MEPECTPAXOBOYHOM KOMIAHUM
mpemmo  N(L+ 6 )(M{X}-M {X @) }) , T0OTOMY TMOCJIE €r0 3aKIIOYECHHS

Karurtall HpeBHqHOﬁ KOMIIaHHUH CTall
N@L+O)M{X} - N1+ ) M{X} -M{X@} =
=N@-0)IM{X}+NAL+OIM{X @},

COOTBETCTBEHHO, BEPOSATHOCTh PA30PEHHUS], KOTOPYIO CUUTAEM MEPOIl pHCKa,
cTajla paBHOM

P(S® > N@ -6 )M{X}+ N1+ IM{X®}).

Bpiuncauth €€ SBHO JOBOJIBHO TPYAHO, W TO3TOMY [JIs TMOJYYCHUS
MPUOIMKEHHOTO 3HaYeHUs Bocnoiib3yemcs LIIT:

of S -M{S@} N@-6IM{X}+NO'M{X]

1of N @OMIX} oM X}

~
~

2

x U
rae CI)(X) = —— j e 2dt - (GYHKITUS pacripeeIeHUs CTaHIapTHOTO
N2 2,
HOPMaJIbHOTO 3aKOHa.

3ananue Ha padoTy:

1.CtpaxoBasg KOMIIAaHMs, MMes HadanbHbIi Kamutan U, noamuceBaer N

OJHOTHIIHBIX ITOJJHMCOB CO CPCIHHNM M {X} Mo OJHOMY IIOJIMCY U CTAHAAPTHBIM

OTKJIOHEHUEM q/D%X } IIpy HauuCIEHHMM NPEMUM MCIHOJIB3YETCA MPUHIHAI

0KHIaEMOT0 3HaueHHs ¢ KoddduipenTom Harpys3ku 6. YV JaHHON KOMIIAHUH €CTh



BO3MOXXHOCTh 3aKJIIOUYUTh KOHTPAKT MPOTMOPIHMOHATBHOTO TEPEeCcTPaxoBaHUS C
kodddummenTom mpomopuroHaTbHOCTH  a. Ilpm 3TOM TepecTpaxoBouyHas
KOMITAaHHUSI HAYHCIIICT TPEMHI0 W3 TPUHIUIA OXHIAEMOTO 3HAYCHUS C

ko3 duimentom € . OLEHUTH 0KHMIAEMYIO IIPUOBLLIL U BEPOSTHOCTH PA30PEHUS
MEPBUYHON KOMIIAHUU JI0 ¥ TIOCJIE 3aKJIFOUEHUSI KOHTPAKTa NIEPECTpaxOBaHUsI.

2. Tloprdpens xommanuu cocTouT U3 N THICSY JOrOBOPOB CTPaXOBAHHUS JKU3HHU
cpokoM Ha | rox. B cOOTBETCTBUM ¢ YCIOBUSIMH JIOTOBOpa KOMIIaHMS
BBIIUIAYMBAECT OINpPEACIECHHYI0 CyYMMy B CIly4ae CMEpPTH 3acTpaXxOBaHHOIO B
TE€YEHUE rojla M HEe IUIATUT HHUYEro, €CIIM 3aCTPaxOBAaHHBIA JOKHBET O KOHLA
roja. Bee 3acTpaxoBaHHbIE UMEIOT OJIHY M Ty K€ BEPOSITHOCTh CMEPTH B TEUEHHUE

roza, pasuyio (. 3 N tbicsa 3actpaxoBanHbiX N; THICSY 4elOBEK 3aKIHOYIMIN
JIOTOBOp Ha CyMMy S, Thicsd py0. kaxuplif, N, TbICAY 4elTOBeK — Ha CymMMy S,
ThICSY  pyO. Kaxubliid, N, ThICSY YelOBeK — Ha CyMMy S, ThIC. PyO. Kaxmblid.
OTHOCUTENbHAs CTpaxoBas HaJ0aBKa YCTaHOBIICHA KOMIIAHUEN B pasmepe 6 %.
KoMmanus 3akimoumiia JOrOBOP MEPECTPaXOBaHUSA YPE3MEPHBIX MOTEPh MpU

npenesne yaep:xkanusa a Teic. py0. [lepecTpaxoBouHass KOMIIaHHUS YCTAaHOBUJIA CBOM
Tapu( Ha OCHOBE TOM K€ CTATUCTUKHU CMEPTHOCTH, YTO U IMepearoliasi KoMIaHus,

HO C OTHOCHTEIBHON CTpaxoBoi HaxOaskoi 6 %.

Nmest BBUIy, 4YTO CyMMapHbleé TIOTEPU PACTIPEICTICHbl MPUOTUKEHHO
HOPMAJIBHO, ONPEIEIUTE, KaK WU3MEHUTCA OXUIAAEMbIM JT0XOJ U BEPOSITHOCTH
pa3opeHus Nepeaaroieii KOMIaHuH.

YucoBbie 3HAUCHUS AJI1 BEJIMYWH [IPpUAYMAaTb CaMHUM.



