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Beenenue

O1eHKa KpeIUTHBIX PUCKOB M IOXOIHOCTEH aKTUBOB SBJIAETCS OJHOI U3 OCHOBHBIX 3a/iau B Ipak-
THKE (PMHAHCOBOTO MEHEPKMEHTa KPEIAMTHBIX WHCTUTYTOB. MeXayHaponHble TpeOOBaHHS K M3Mepe-
HHIO KaluTana ¥ CTaHAApTOB Kamurtana (CM., Harpumep, [1]) moompstoT akTHBHOCTD OaHKOB B M3Mepe-
HUU ¥ 00pabOTKe JAHHBIX O BEPOSITHOCTSAX (PHHAHCOBBIX PHCKOB. PacTyIas moTpeOHOCTh B HAIEKHBIX
crocobax M3MEpPEeHHUs] KPEJUTHBIX PHCKOB M OLICHKE JOXOTHOCTEH aKTUBOB BHI3BIBAET HHTEPEC K Teope-
THYECKUM MOJIEJISIM Hapsily ¢ HaKOTUIEHMEM, cUcTeMaTu3alured 1 00paboTKOM MHOTOUYMCIIEHHBIX TPAaKTH-
YeCKHMX JAHHBIX. B M3BECTHBIX MOJEIAX OLIEHOK KPEIUTHBIX PUCKOB [2] M MOXOAHOCTEN akTHBOB [3, 4]
UCIIONIB3YETCsl TEOPHsl CTOXACTHYECKHX ypaBHEeHHH B Gopmanusme ypaBHeHus Pokkepa—lnanka (PDIT)
[5] ¢ koahdumeHTamMu, 3aBUCSIIMMU OT BPEMEHH U KOOPAUHAT. 3aBUCUMOCTb K03 duireHta nuddy-
3UH OT KOOPJIWHAT, B YaCTHOCTH, KBaJpaTHYHAs 3aBUCHMOCTb, IPUBOJUT K HETayCCOBBIM pacrpenee-
HHUSIM, COTJIACYIOIIMMCS C SMITMPUYECKUMH TaHHBIMU [3, 4]. Pemenus ypasnenus @I B yka3aHHBIX MO-
JIeNsAX, KaKk MpaBUiI0, CTPOATCS YUCIEHHO, OCKOIbKY BO3MOKHOCTH METO/I0B TOYHOI'O MHTEIpPUpPOBa-
HHS B JTAHHOM Cllydae orpaHudeHsl. B pabore [6] paccmatpuBanzack Momenb JOXOIHOCTEH aKTHBOB
¢ 3¢ peKTOM CTOXaCTUYECKOW OOpaTHOM CBSA3M, MAaTEMAaTHYECKOE ONMHMCAHWE KOTOPOH OCHOBBIBAJIOCH Ha
ypaBHenuu @OI1 ¢ HenmokanbHON HETMHEHHOCTHIO B BUJIE 3aBUCUMOCTH KOI((UIIMEHTOB ypaBHEHUS OT
NepBOro MOMEHTA MJIOTHOCTHU pacnpeaenenus. [Ipennonaraercs, 4To cToxacTuueckast oopaTHasi CBsI3b
Ha PBIHKE aKTUBOB BO3HMKAET, KOT/Ia B HEM YYacTBYET HEKOTOpasi COBOKYITHOCTb aKTHBOB, B3aHMOIEHCT-
BYIOIIMX TaKUM 00pa3oM, 4TO Ha W3MEHEHHUE IIEHbl HEKOTOPOTO BBIIETIEHHOTO aKTHBA OKA3bIBAIOT BIIMS-
HHE U3MEHEHUsI IEH OCTalIbHBIX aKTHUBOB, T. €. Ha 00pa30BaHKeE LIEHbI JaHHOTO aKTHBA OKA3bIBAET BIMSHUE
COCTOSIHME PbIHKA B LiesioM. OnucaHue Takoro BIUSHUA TOCPEACTBOM BBEIEHUS B KOI((PHUIMEHTH! ypaB-
aenus OII 3aBHCHMOCTH OT IEPBOTO MOMEHTA COTJIACYETCsA ¢ KOHIENIuei cpemuero moist (cM., Ha-
npumep, [7]).

Jns wenuneiiHoro ypaBHenust @I ¢ mocrosHHOM nuddysueit B [6] mocTpoeHO TOUHOE aHANIUTH-
YECKOE BBIPAKECHHE U1 COOTBETCTBYIOLIETO HEJIMHEHHOTO OIEpaTopa BOJIIOLMH, C MOMOIIBIO KOTO-
poro peraercs 3anada Ko ¢ HaualbHBIMU YCIOBHSAMH IPOU3BOJIBHOTO BUA. B ciydae, koraa kBaapa-
THYHAsl 110 KOOP/MHATE YacThb Kod(pduimenta muddy3nu npeanonaraetcs Maioi, B [6] moctpoeHo npu-
ommkeHHoe perrenre ypaBHeHus Ol B pamkax peryisspHON TEOpHH BO3MYIIEHHA.

B mannO# pabore mpomoipkeHa pa3paboTKa aHATUTHUYECKUX METONOB perneHus ypaBHeHHs DII
C HEJIOKAJIbHOW HEJIMHEWHOCThIO M KBaJPAaTUYHOW JWCIIEPCHEN Ha OCHOBE pe3ysbTaToB paboT [6, 8].
[TosrydeHsl aHAIMTUYECKHUE BBIPAXKEHUS, ONPEAEIIAIOINE HEIMHEWHBIA ONepaTop 3BOJIOLWU B KBa3u-
KJIacCH4ecKOM NpuOamkeHd. OTMETHM, 4TO U3 COOOpa’keHUH MPOCTOTHI pacCMaTpPUBAETCSl ypaBHE-
uue ®I1 ¢ ogHOM NMPOCTPaHCTBEHHOH MepeMeHHOo#. O000IIeHre Ha MHOTOMEPHBIN CITydaii He BBI3bIBACT
NPUHLUMIHAIBHBIX TPYIHOCTEH.

YpaBHenue @okkepa—Ilinanka ¢ HeJIOKAJIbHON HEJIMHEHHOCTHIO

OG03Ha4MM BpEMEHHOM psii KOTHPOBOK akThBa depe3 &(t). B pabore [6], B coorBercTBHM C [3, 4],
TS OTMCAHKs KOppesiuil n3mMeHenuit neH aktuBa X =& (t+ At) — £(t) Ha pasiMuyHBIX BPEMEHHBIX HH-
TepBaiax At mpumeHsIoch HenuHelHoe ypaBHenune PI1 wis GpyHkimu pacnpeneneHus U(X,7)

9, u(x,7) = [—aXDﬂ)(x,f) +9,DP(x, r)] u(x, 7). (1)

B pa6ore [3] B kauecTBe SBOJIOIMOHHON MMEPEMEHOM BMECTO TepeMeHHON At HCIoNIb30BaIach
nepemennas 7 = l0g(AT/At), rne AT — HaubonbIIHMii BpeMeHHOHN uHTEpBai, npeneay At —0 coot-

BETCTBYET 7 —>co, d,=0/07, d, =0l0X, 0, =09,0,. Koadpduuent npeiida DY (x,7) u xosdpdu-

UUeHT auddy3un D® (X,7) B ypaBHeHuu (1) BEIOMparOTCs B BUIE

DW(x,7)=—arx—x X, (7), 2
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D@ (x,7) =&(f (z)+(ax+g(7)))?, €)

roe o, a, € K — BElIECTBeHHbIEe NoMoXkuTeNbHbIe napamerpsl, f(7)(=0), g(7r) — BemiecTBeHHbIC

GbyHKIMU. BiusiHue COCTOSIHKS PHIHKA B 1I€JIOM Ha M3MEHEHHUE 1IEHbI pacCCMaTpPUBAEMOr0 aKTHBa, Clie-
ayst [7], yuntsiBaeTcst nepBbIM MOMeHTOM X, (7) (GyHKUMM pacnpeleneHus

X, (7) = [; Xu(x, 7) dx. 4

W3 ypasHenus (1) HEMOCPENCTBEHHO CIIEYeT, YTO f u(x,7)dx He 3aBucHT oT 7. Torma HOpMU-

poBKa HauanbHOH (yHKIMU U(X,7p), f u(X,7p) dX=1, IpUBOAUT K yCIOBHIO f u(x,7)dx=1, koro-

poe OyneM cYUTaThb BHIMOJHEHHBIM.
Kosddumment npeiida Buna (2) momxyyaercs u3 ciaemayronmx coodpaxkenuid. Y pasaerne I B 00-
IeM ClTydae MOKHO 3aricath B BHIE [ 5]

9, U(X,7) = ax[—vx(x,r) + D(Z)(x,r)ax]u(x,z'),

rae V, (X,7) =0,V (X,7), V(X,7) — moTeHIma perysIpHOr0 BHELIHEr0 BO3ICHCTBHUS Ha CUCTEMY, Ha-

nprMep, MOTEHIIMA BHEIIHEH PEeryIspHOi CHJIbl B ypaBHeHUH JIaH)KeBeHa JIJIs MMITYJIbCa YacTHIIbI [5].
B npennosioxeHun o TOM, 4To Ha (POHIOBOM PBIHKE YYaCTBYIOT HECKOJBKO B3aMMOJEHCTBYIOIMX aK-
THBOB, B paMKaX KOHLIETIHU CPEAHEro moss, cruenys [ 7], moauduuupyem ypaBuenue OI1, 3aMeHnB

V, (X,7) >V, (X,7) + TWX(x—y,r)u(y,r)dr. (5)

B 3TOM BBIpa)k€HMH MHTErpan MOJECIHUPYET COBOKYITHOE BIMSHUE PHIHKA HA U3MEHEHHE LIEHBI X
BbIIeNIeHHOT0 akTuBa. [loTeHuman camoneiictBus W(X—Y,7) BbIOpaH 3aBUCSIIAM OT Pa3HOCTH X—Y

U3 COOOpaKeHNI CHMMETPUYHOCTH B3aUMHOTO BIIMSIHHSL aKTHBOB. B COOTBETCTBHU C pe3ysbTaTaMu pa-
oot [3,4, 9], B KOTOpHIX JIMHEHHOE BbIpaskeHHe T Koddduimenta apeiida V, (X,7)=&X xopomio am-
IPOKCHMHPYET SMIMPUIECKUE TAHHBIE, BRIOEpEM MOAU(DHIMPOBaHHbINH KodddummenT apeiida (5) B Bume

—AX+K I(X—y)u(y,r)dr, 4TO MOXHO 3amucaTth kak —a X —kX,(7), a=a—k, T.e. momydaem

BeIpakeHue (2).
OrmeTuM, 4to B padote [3] Ha OCHOBE aHaJIM3a SIMIMPUYESCKUX JAHHBIX KOTUPOBOK BAIFOT ISl KO-

s dunmenToB s D(l)(x,r) U D(z)(X,T) MOJTYYEHBI CIIEAYIOIINE APOKCUMALIH:
DD (x,7)=—0.44x, (6)

D® (x,7) =0.003e 72 + 0.019(x + 0.04)2. )

B pab6orte [9] ypaBHeHue (1) MCTIONB30BAIOCH ST OMKMCAHKS BEPOSITHOCTEH LIEHOBBIX MpHpallie-
HUM X kotupoBok akuuii PAO EDC 3a paznuuHble MpoMexXyTKH BpeMeHu At =7. U3 aHanuza nmero-
HIUXCS TAHHBIX MPHUpAIleHHH KOTUPOBOK B [9] MOMYYEHBI CIIEAYIOIINE OI[CHKH:

DD (x,7)=—1.02x, 8)
D@ (x,7r)=0.117+0.22 x. 9)

Takum o0pa3zoM, Beipaskenus (2), (3) 0600marT smnupudeckue 3apucumocti (6)—(9).
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Jlnst otieHKM TapameTpa K B (2) BOCHOMB3YeMCs CAENAaHHBIM MPETION0KEHHEM O TOM, 4TO KO3(hu-
mmeHt x X, (7) oTpaxkaeT BIMsSHME PbIHKA Ha M3MEHEHHE IIEHbI X BBIAENEHHOro akTuea. Komudect-

BEHHOW XapaKTePUCTHKON COCTOSHUS (POHAOBOTO PHIHKA B I[EJIOM B SIKOHOMHUYECKOM aHAIIN3€ CITyKaT
PBIHOYHBIE MHIEKCHL. B KauecTBe BO3MOXKHOTO criocoa pacuera rnapamerpa K MOXKHO MPEIJIOKUTh Clie-

AYIOLIICe BBIPAKCHHUC!

K=AllAtl,.

3necb AT=7—-7,, Ty — HadalbHbIi MOMEHT, |y — 3HaueHue (OHIOBOro MHAEKCA, pACCUMTAH-
HOIO Ha MOMEHT 7j, Al — M3MEHEHUe UHEKCA Ha HEKOTOPOM CHELHAIbHO M0A00PaHHOM BPEMEHHOM
uHTepBaige A7. [[is BamOTHOTO PBIHKA, TJE WHIAEKCH HE MUCTOIB3YIOTCS, BMECTO U3MEHEHHS MHIEKCa

MO’KHO MCIIOJIB30BaTh, HAIPUMED, U3MEHEHUE JIETEPMUHAHTA COOTBETCTBYIOLEH MaTPULbI KOPPEISLIHAH.
[TomuepkHeM, UTO OLIEHKa MapaMeTpa X MpeAcTaBisieT coOOOH MpeaMeT caMOCTOSTETbHOIO UCCIIe10-

BaHWUSI.
AHaMTHYECKUE BBIPAKEHUS, ONPEIeIISIOIINe HEJTMHEHHBINH ONepaTop SBOJIOLMH JUIsl YPAaBHEHUS
®II (1) c HemoOKaIBbHOM HEMMHEHHOCTBIO B BUJIE IepBOro MoMeHTa X, (7) B Koaddumenrax npeiida (2)

U ¢ kBagpaTHdHo# muddysueit Buga (3), CyNIECTBEHHO HCMOB3YIOT OMEPaTOp 3BOJIOIMH ypPaBHEHHUS
suna (1), (2) ¢ mocrosaHON MU dy3Heit D®@ (X,7) =€, naiinenusiii B [6, 8]. [IpuBenem BH 3TOrO OIle-
paropa.

Omneparop 3Boronun ypapaenuss ®II ¢ nocrostnHoii 1udPysuneit

[Monoxwus B (1) koapduuenT nuddy3un NOCTOSTHHBIM, D® (X,7) =€, 3anumiem ypaBHenue DI1
(D—(3) B BUIE

9, U(X,7) = [0, (ar X+ K X (7)) + €0 | U(X, 7). (10)
BriOepeM 7=S B KaueCTBE HAYAILHOIO MOMEHTA U PacCMOTPUM 3anauy Komm

u(x,s) = y(). (11)

HauanbHoe pacnipeznesnenue ¥(X) mpearosaraetcsi HOpPMUPOBAHHBIM, I y(X)dx=1 Jlns nepBoro

—oo

momenta (4) u3 (10), (11) HemocpeacTBeHHo cieyer
X, (1) == (a+x) X (7), (12)
OTKY A
X, (7) = X, exp[—(e +x)(z - 8)], (13)

oo

rae X, = I xy(X)d x =X, (S) — HauanbHOe 3HaueHue nepBoro MmomeHra. [loncranopka (13) B Henu-

HeiiHoe ypaBHeHue DI1 (10) s pexTuBHO nrHeapusyer ero. B [6, 8] pemenne 3agaun Komm (10), (11)
THIOJIy4eHO B BUJIE JICHCTBUS Ha HauyalbHOE pacrpeneneHue ¥(X) HETMHEWHOro omepaTopa SBOJIOLHUU

U (z,S), ompenensieMoro BeIpakeHHEM

u(x7)=U (79709 = [ G (z,5x=X,(2),y=X,) () dy. (14)
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31ece

2 (t-9)
e2 oe”

J(4rel er)sinha(r - 9) *P| “aesinnatr—9

(z-s)

G (7,5,% Y) = (x— e %9 y)2 (15)

ects QyHKms ['puna nuneitHoro ypaBuenus @I1, kotopoe momydaercs u3 (10) mpu x =0. OtmeTnwm,
4TO SApO MHTEerpanbHoro omneparopa (14), (15) 3aBucut oT HavyaibHOTO pacnpeneieHus y(X) depes

nepsble MoMeHTHl X, (7)u X, mostomy oneparop 3Bomouuu U (7,S) HelauHeeH.

7!

KBa3ukjaccudeckoe npudInKeHne

Paccmorpum ypasuenue ®I1 (1) ¢ koaddunmentamu (2), (3). U3 (1), (2), (3) no ananoruu c (12)
HOJIyYUM YpaBHEHHE, ONpe/eIstolee MepBblii MOMEHT (4), B BUie

X, (7) =— (a+Kx—2a%) X, (1) +2a9(7). (16)

ITpounrerpuposas (16), nomyunm

T
Xu (T) — Xye—(a +K—262€)(T—S) +2ae J‘e—(a +K—2¢’:\2€)(‘[—U) g(v) do. (17)

S
IMoncranorka (17) B (2) addexruBHo muueapusyet ypaBHuenune DI (1) ¢ koaddumnmenramu (2), (3),
MOCKOJIBKY KO3 (ULMEHTHI DY (%,7), D® (X,7) mocine moACTaHOBKH B HUX BbIpaxkeHHs (17) MoxHO

CUMTATh N3BECTHBIMU (DYHKIMSIMU. JIJ1s1 oTydeHHOro TakuM oOpazoM ypaBHeHUs1 DIT mocTpouM riaBHbIHM
yiieH (OpMaTbHOrO0 aCUMIITOTUYECKOTO psifia Juisl OTepaTtopa 3BOTIOLMH B KBa3UKJIACCHYECKOM MPUOIIH-
eHuH. B kadecTBe acumnToTHyeckoro mapamerpa B (1) BeiOepeM mapamerp &, BXOILIMI B K03hdu-
mueHT muddysun (3).

IMepeiinem B ypaBuenuu (1) ¢ koabduumentamu (2), (3) k HOBbIM niepemeHHbIM: (X,7) — (Y, 7), rae

y=§|og(ax+ g(z) ++/ f (7) + (ax+ g(’t’))z). (18)
Torna ypaBuenue (1) mpumer Bujg
aTu(y,r)z{%ay+a+gaw} u(y,7). (29
+) b

31ech UCTIONB30BaHEI 0003HAYCHHS

A (y,7)=e¥ £ f(1)e’™, (20)
— o g(7) f (7) —ay o

e =2 ()~ Lo~ 90 |- o o[ Lo (1), @

o T
Brenem xiacc GyHKImit ?6 ¢ 00IITUM JIEMEHTOM BHIA

d(y,7,6)= (/)(%,T,é‘j, @(y,7,6) € 73; )

rae Ay =Yy —Y(z,€). BeuecrBennas Gpyukims Y (7,€) spusercss GyHKIMOHATILHBIM MTAPaMETPOM Kiiacca,

PETYJIIPHO 3aBUCHUT OT £ W MOJJICKUT onpenesneHnto. OyHKIus (p(f,r,e) IJ1a/IKO 3aBHCHT OT & W T,

2009, T.1, Ne 1, C. 4149
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yObIBaeT Ha OECKOHEYHOCTH, & —>o0, W PETYJAPHO 3aBUCUT OT € mpu £€— 0, T.e. QYHKIUS MOKET

o T
OBbITh Pa3J0oXKeHa B CTENEHHON psig o £ B okpecTHocTH £€=0. DyHKuMM Kiacca 7‘36 HOPMHUPOBaHbI

YCIIOBUEM

||CI>(r,g)||2 = jd)z(y,r,e) dy<eo.

PaccMoTpuM YacTHBIN ciaydaid, korma Y(7,€) He 3aBucHT oT €&, T.e. Y(7,€)=Y(r). bynem wuc-

KaTb pelieHus ypaBHeHus (19), nokaau30BaHHbIE B OKPECTHOCTH TOYKU KpuBoW Y =Y (7) Ius Kakm0-

-
ro ¢ukcupoBanHoro £€(0,1] u 7>0. Pemenus u3 xnacca 7D<E MBI Ha3bIBa€M TPAEKTOPHO COCPENO-

TOYCHHBIMHU PCHICHUSIMMU.

o T
Jns dyskui kmacca 7‘3E HEITOCPEICTBEHHO TIOyYatoTCs CIASAYIOMNE OIICHKH:

[k oo Jo@.e)| =0, |3,) (.2 |o,e)]=0E""), (22)

“g @, + Y(z‘)ay)d)(r,g)” /||<I>(T, £)|=O(e). (23)

JI1s IOCTPOEHHsI aCMMITTOTHYECKOTO penIeHus 3aMeHoi nepemennsix (Y,7) —(&,7), roe Y nmaer-

cs BeIpakenneM (18), a

_y-=Y(@)
¢= % (24)

npuseneM ypasHenue (19) k Buny

Lo(&,7,€)= —8,+04+Y(—:)a§+a§§+ qWel+Y(r),7) 1 9: | p(&.m.6)=0 (25)

Je A (e +Y(@),0) Ve

3neck q(el +Y(7),7), A (Je&+Y(7),7) onpenemstores Buipaxernsamu (20), (21). Iepexoxn
K nepemeHHbIM (&,7) Y100€eH TeM, uTo JUis ONEpaTopoB yMHOXKeHUs Ha & Bua (24) u d cripasesu-
bl onenku & ~0O(2), ag ~0O()). Paznoxkum kodpduurentsl ypasuenus (25) u dpyukuuo ¢(&,7,€)

B CTENICHHOM Psil IO Je, Hanpumep, 11 yukuun @(£,7,€) pasinoKeHne UMEeT BHI

o(&,7,8) =0 (&,7) + Ve oV (&,0)+ -, (26)

[IpupaBHsB B MOTYYEHHOM Pa3IOKEHUH KOI(PPHUIIUEHTHI MPY OJMHAKOBBIX CTEMEHAX & C y4eTOM

OLeHOK (22), (23), nomyunm creyrolye ypaBHEeHHUs, ONPEIeNIONe aCHMITOTUYECKOE PEellIeHHe ypaB-
HeHus (25):

e Y S Lo 9@ @) v, @ _
Y(T)+AH)(Y(T),Z'){Z(KX”(T) 290 j 5 ¢ t7Aal@.01=0 (1)
I:(0) o 9(&,1)=0, (28)
Loy o0 (1) =—Liyo@ (€.,2). 29)
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31ecs 0003HaYEHO

) ~ A (Y(2),
Ligy=—0;+0¢ +ER(7)0: + 0, L(1>=£Q(7)§2+3M]8§,

Ay (Y(2).7)
1 . _ay(r .
R(7) = W( f(2)e O + oA, (Y(2),7) +aA (Y(2), Y (7)),
Q(7) = L@ R(D)+ o~ f )™ +aA ) (Y(2).0) + 8, (Y(2). V(D) .

An(Y@D) ) 2AL(Y(@).)
Oyukuus (26) ¢ yuerom (27)—(29) ynosierBopsier ypasaenuto (26) ¢ Tounocteio O(€) B cie-

() @ 2 90
JIYIOLIEM CMBICIIE: L((D (En)+e @ (5’7))=g (6.7.8). le(z.8)|

Vpasuenue (27) onpenenser kpuBylo X=Y(7), B OKPECTHOCTH TOYKHM KOTOPO# B MOMEHT 7 JIOKa-

=0(¢).

JIM30BaHO pelleHue ypaBHeHus (28).
3aMeHOI HE3aBUCHUMBIX M 3aBHCHMBIX MTEPEMEHHBIX

o0 (¢,0)=e""N(z, 1), T'=Tjh2(n)dn, z=h(7)¢, h(r)=h(s>exp[TjR<n)dn} (30)

ypasHenue (28) npusoautcst K ypasHennto auddysun [—0,+0,|V(z,7) =0, ¢pynkuus ['puna koro-

2
exp{—(zﬂr;) } (31)

poro ectb

G4(7,0,2,2") =

4t

B ypaBHenusix (30) HauanbHOMy 3HaueHuio 7=S coorBerctByeT 7'=0. C moMOIIBIO (QyHKIHH
I'puna (31) g HavanbHOM GyHKIME V(Z,0) =Vy(2) pemenue 3agaun Komn naercs BeIpaKeHHEM

v(z,7") = ?Gst (7,0, z,2") vy (2')dz', (32

—oo

a JUIs HEOIHOPOHOI 3azaun [0, +0, | U(z,7)=F(z7"), u(z0)=0, numeem

u(z,z) = T_[dn o} G4 (7'-n,0,2,2")F(z',n)dz". (33)
0

[TocTpoum acummnroTHyeckoe pemenne Buaa (26) zagaun Komm
P(S,9)=7(S) (34)
nist ypauenus (25). C sroil nenpio 3amenum nepemennbie (z,7) Ha (£,7) B (32) B cooTBETCTBUM

¢ (30) u nonyunm pewenne sanaun Koumn 99 (&,5) =(£) nns ypasuenns (28):

oo o(7-5S) _ "2
POEn)= [— exp| - NDEZNEEN | e gyae: (35)
= [ax [WP(ndn 4[h?@m)dn

2009, T.1, Ne 1, C. 4149




48 A. B. lllanosanos, A. 0. Tpudonos, E. A. Macanosa

3nech ucmonmb3oBanbl cootnomenus: Z'=h(s)S', (&) =Vg)(2) =V (N()&). Ananoruumo,

B cooTBeTCTBUH C (33) W1t PyHKIIMH (p(l) (&,7), onpenenennoii ypasaenuem (29), ¢ yuetom (33) umeem

3 g o(7-1) _ n2
(0= [dn [ exp| - PO e g (36)
* 7 Jan [n(y)ay 4[h?(y)dy
n L n d

3nece F(&,7) :—I:(l)(p(o) (&¢,7). Takum o6pasom, Beipaxkenus (35), (36) Hal0T aCHMITOTHYECKOE

¢ TouHocthio O(€) pemrenue Buaa (26) 3anaun Ko (34) s ypasaenus (25). DTy BeIpakeHHs OI1-
PEENSIIOT ONepaTop 3BOJOIMK ypaBHenus (25), nepeBopsiuii HavansHyo QyHkuuo @(&,s) =y(&)
B hynkmio ¢(&,7) Buna (26).

3akiroueHue

[IpenmoskeHHBII TOAXO0 MO3BOJSIET MPOAHATTM3UPOBATEH BIHMSIHAE HENWHEHHOCTH (DOHIOBOTO PHIH-
Ka Ha JUHAMHKY pacrpe/eieHnii N3MEHEHNH 1IeH aKTUBOB. Takoi aHanmu3 ¢ HEOOXOAUMOCTBIO TIpe/I-
MOJIaraeT CTATUCTHYECKYI0 00pabOTKY COOTBETCTBYIONIUX AIMITUPUICCKUX JAHHBIX (DOHIOBBIX PHIHKOB
C MENBI0 OIEHKU MapaMeTPOB MPUMEHSEMBIX MOJENEH, YTO BRIXOJIUT 32 paMKH JaHHOW pabOTHI U sB-
JSIeTCsl IPEAMETOM OTHEIBHOr0 McciienoBanus. [IpenBapuTensbHble pacueThl MOKA3bIBAKOT, YTO pacipene-
JIeHUs, TIOTyYEHHBIE C MOMOIIIBIO BhipaxkeHuit (26), (35), (36) mis HavanbHBIX pacnpeaeieHuil co cTe-
MCHHBIMU ACHUMITTOTHKAMH (TOJICTHIMU XBOCTAMHU»), COXPAHSIOT HErayCCOB XapakTep aCHMIITOTHKH
B IIPOIIECCE IBOJIOIUH.

[TpennoxxeHHbI MOAXO0/, CBA3aHHBIN C MOCTPOCHHUEM OIEpaTopa ABOJIIOLMK B KBa3MKJIACCHYECKOM
npubmxennn i ypasaenus OI1 (1), nomyckaer 0000IeHHEe HA MHOTOMEPHBIN ciydaid. Kpome Toro,
NPEIOKEHHBIN MOJIX0]] MOKHO 000OIINTh Ha CITy4yall HelTMHEHHbIX ypaBHeHui DI1 Gonee obmero Buja.

Hanpumep, koraa B ypaBuenuu (1) xosdduitmentsr (2) u (3) uMeroT BUa D(l)(x,r)z—ax—lcﬁ (7),
D@ (x,7) =e(f (r)+(ax+g(2)))?, rae dynkuun [(z), f(r), g(z) 3asucsr or X, (7). B a1oM ciy-
yae BMecTo ypaHeHus (16) momyuum ypasrenue X, (7)=— (o — 2a23) X, (@) — xB(7)+2ag9(7). Pe-
wenne 3anaun Ko X, (S) = X, au1s1 oT0ro ypauenus otimyaercs ot (17) n onpenensercs 3aucu-

moctbio koadummentoB B(r), f(r), g(r) or X,(7). loacraHoBka HaiinenHoro pemenus X, (7)

B ypaBHeHue DIl Mmo3BoJIA€T €ro JMHEeapu30BaTh M, CJIEAOBATEIbHO, NPUMEHUTH ONMMCAHHBIA BBILLIE
OIXO.I.

Pabota BEIONTHEHA TIPH YaCTUYHOH (prHAHCOBOM mojnepxkke rpanta [Ipesunenta PO No HII-871.2008.2;
ABLIIT MununcrepctBa obpasoBanus 1 Hayku PO Ne 2.1.1/3436.
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