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1. Onpenenenue

Iycts X3, Xa,..., — HE3aBUCUMLIE ¥ OOUHAKOrO pacIpelesieHble MOJOMXKHU-
TeJbHLIE Cly4daliHble BeIMYNHEL Ha BepOSTHOCTHOM npocTpanctse (2, F, Py, 6 €

©), 1T, = Xy +...+ X: (To =0). Torza N(t) = 5° 1(T; <t), t € Ry = [0, +00)
=1

Ha3bIBaeTCA NponecCcoM BOCCTAHOBJIEHUA. O6031auasa .7:N =0 (N(s st
t )

u nanee 6ynem cuutathb, uto F = \ FN, F = (FN)i0.
>0
IIycts cayuaiinasa BenuumHa X; uMeeT QyHKIMIO pacnpefenenus F(6,z)
¢ morHocteio f(A,x), @ € ©. Torna (Ps,F) — komnencarop npouecca N(t)

BEIUMCIAETCA N0 PpopMmyTe [4]:

t N(t-)
AB,8) = [HOL)s = > H6,X) +HOt- T, M
0

i=1

) ¢
rme Ly = s — Tngeo),  h(6,s) = tL¥pks,  H(6,t) = [; h(6,s)ds.
Ina F- npenckasyeMoro cayualinoro npouecca r(t), t > 0 takoro, 4ro
t
n.u. [ r(x)dA(f,z) < oo mus Bcex t € Ry MapTHHralbHas OlLeHKa NapaMeTpa
0 onpeneJisieTca Kak pelleHNe YpaBHEHUA:

/ r(z)d (N(z) — A(6, 7)) = 0. @
0

2. BcnoMoraTteJIbHBIE JIEMMAbI
B manpHelimeM MLl 6yneM NOJNL30BaTLCA TAKUMM pe3yJILTaTaMM.

Jlemma 1. [6] IIycms N € Aff, umeem xomnencamop A u

P(A(00) =c0) =1, EsupAN(t) < oo.
>0
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Tozoa

20e E - mamemamunecxoe oxncudanue.

JlemMma 2. ITycmov 0as acex § € ©
0<a(d) =EpX; <00, b(0)=Egu(X1) < co.

Toz0a Py— n.n. oas ecex § € ©

. ¢
o o _ o)
th—}]c;lot o/u(Ls)dA(G, s) = t&ngot O/U(Ls)dN(S) O 4)

rae A(6,t) xomnencarop npouecca BocraHoBienus N(t).

Lloxazamenvcmeo. Ilo 3akony Gonnmux yucen

. N(@) -1
tl_l'r& — = a(d)~*, Py—nmn

Ouesunno, uro sup AN(t) = 1.
20
3HauuT, TPUMEHUMa JeMMa 1, B CHIy KOTOpPO#

t—o0

lim /u(L,)dN(s)//u(Ls)dA(O, s)=1 Py—nmn

JlanpHeHmas yacTh AOKA3aTeNLCTBA ClelyeT U3 JeMMH 4 [4].

Cnencreue. Ilycts 0 < a(t) = EgX; < oo, 6€©. Toraa Pp — n.u.

. N(t)
T o)

Ecau nononnrurtennHo c(f) = Eog OX' u(s)ds = [;°(1— F(8, s))u(s)ds < oo,
Torgna misa f € © Py — n.H.

t
. -1 _ c(6)
Jim ¢ /u(L,)ds =20 ©

0

rae Ly = s —Tns—)-
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Joxasameavcmeo. B (4) BcraBass u(s) = 1, nonyuaem (5). Ina (6) umeer
MeCTO NpeacTaBleHue

t N(t=) Xi t=Tn(i-)
/u(L,)ds = Z /u(m)dx+ / u(z)dz. @)
0 =1 9 0

Ilna (7), npUMeHsAS aHAJIOTMYHLIE pacy»kAeHuA Kak B Jlemme 4 [4], nonyuaem
(6).

Jlemma 3 [3]. ITycmb N(t)-cuumanuull npoyecc ¢ Nenpepuenbim KOMNENCATNO-
pom A(6,t), r — npedcxasyemuiil npoyecc maxol, 4mo

¢
Py — tlirgno t'l/o (r(x))*dA(8, z) = 02,

20e 0 < 02 < 00 a Py — lim o6osnauaemn czodumocms no eeposmuocmu.

t—o0

Toz0a npu t — 0o
t
r%/ﬂauama?Nmm%
0

20e M(0,z) = N(z)— A(6,z), a "= oboamnanaem caabyw cxodumocms 3ax0n08.

Canencrue. Ilycrn 0 < a(f) = E¢X; < o0o. Torza npu t — oo

M(,t)

JNG)

1 ecnu no6aBum yciosue Eor2(X)) < 0o, To mpu t — 00

= N(0,1); | ®

t -3t
D (6) = ( / (r(Ls))?dN (S)> / r(Ls)dM (8, s) = N(0,1). )
0 0

Loxazameabcmeo. B cuny Toro, uro MsydaeMble OpoNEeCChHl UMEIOT TaKue
cBolicTBa:

<M(6,t) > _ A1)
N({t) — N

—1 mpu t—o0, FPy—n. H,

t -1
(/('I‘(L,))sz(s)) /r(Ls)ZdA(O, s)—1 mpu t—oo, Py—nm H,
0 0
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To (8) m (9) momyuaem mu3 JneMMBI 3 IOpPHUMeHAs clydaliHoe HOPMHMpOBa-
HUe, B CHJIY CXOOUMOCTM COOTBETCTBYIOIIMX HOPMMPOBAHHLIX BEJIMUMH C
BepOSITHOCTLIO 1.

3. ACUMITOTHYECKIe CBOMCTBA OIEHOK

Ilyct ¢t moctaTouyno Benuk, urobul N(t) > 0, a h(d, s) = fu(s) +u(s), 6>
0 B (1) raoe nonoskurenvHule GyHknMU v(s) u u(s) Takue, 4ro 6 fo v(s)ds +
Jo" u(s)ds = co. Torna napamerp 6 > 0 uMeeT ABe MapTUHrajLHLIE OUEHKH,
onpegenseMole pOpPMyTaMHU:

t ¢ -1
dy(t) = (N(t)— / u(Ls)ds> ( / v(Ls)ds> ,

0 0
t

by(t) =t /v(Ls)_ldN(s) —t'I/u(L,)v(Ls)'l
0

0

OTtn OLIEHKM JIETKO BLIpaXKaeTCsAa 4Yepe3 MapTHUHIAJILI:

Bu(t) — 0 = M(6, 1) ( / v(Ls)ds) :

0
t

dy(t) — 6 = ¢! /v (L)~ dM(8, ).

0

Teopema. ITycms 0 < EgX; = a(f) < 00, 0 € © = [0,00). Tozda 025 0 € ©

lim 6,(t) =60 n. wn, wunpu t— oo,
t—oo

t t

VN = N(t)~ /( 2)ds — ON ()™ /v(Ls)ds=>N(0,1).

o] 0

Ecau dobasum ycaoeue by = Equ(X1) ' <00 i=1,2, mo

lim f5(t) =0 n. n., unpu t— oo,
t—o0

(jﬁ%ﬁdms)‘/tvg ) (/ )HaN (s )_%:*Nw,l).
0 0

0
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Jloxazameavcrmeo. Pe3ynnTaT TeopeMbl cliefyeT M3 JeMMBI 2 M JeMMEHl 3 B
CHIIy TOTO, UTO

t

V@ - N@)* / w(Ly)ds — ON(t)~4 / o(Le)ds = N(t)~3 M(6, 1),
0

t ) i tu(L,) - tv - -3
(O/v(Ls)dN(s) O/U(L..,)d Bt) (/ (Lo)~2dN( ))

o

0
t

o(Ls)~1dM (8, 5) ( / v(L,)-ﬁdN(s)) .

0

I
o .

Cunexncraue. [Ipu BLinonHeHnM yCI0BUM TEOPEMEI C ACUMITOTUIECKOH BEPOATHOCTLIO
1-a, o € (0,1) cnpaBeUIMBLI TaKhe NOBEePUTENLHLIE MHTEPBAJLl IUIA Napa-
MeTpa 0:

N(®)R(2) — R(t) / ) ds —u_s VN@OR() < 8

0

< N@®)R() - R(t) / w(Le)ds +u_g VNDOR()
0

1 /v(L,)—ldN(s) —/%é:—;ds—ul_% (/v(L,)‘MN(s)) <8
0 0

0

t t i i’
1 /v(Ls)-ldN(s) —/:g:;ds+u1_§ (/v(Ls)-2dN(s)) ,
0

0 0

-1
t
rne R(t) = ( [ v(L,)ds) , U]_a— KBAHTWIL HOPMAaJLHOILO paclpelefeHUs

0 z
N(0,1).

3ameuanue 1. HeTpyaHo BUAETH, UTO MUl TOW MoIesn OLEHKa MaKCHU-
MaJLHOTO MPaBAoNoLo6Kd I U3yUaeMoro napaMeTpa 0 (xak ee HaliTu cMo-
Tpute [4]) He BLIpaxkaeTcs ABHOYM ¢popmynol. B sTOoM 3akmiouaercs npeu-
MyIIECTBO MaPTHHIAJLHLIX OLEHOK C ABHOW ¢popMyno# s BLIYMCIEHUS.

3ameuanue 2. Bosee cloxkHYI0 MOJeNs ¢ AMyMs napaMerpamu 6 = (61, 02)

h(8,s) = 61v(s) + bau(s) 6, >0, 6220,
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u [;Cvu(s)ds = oo mm [ u(s)ds = oo mpu u(s), v(s) = 0, s = 0B (1)
MOXXHO M3y4YaTL AHAJIOTMYHO MCIOJIL3YS MHOTOMEDPHYIO LEHTPaJbLHYIO Npe-
IeJLHYIO TeopeMy IUIA MHOroMepHLIX MapTuHraios (cM. [5]). B 3akmioueHun
MOYXHO 3aMeTHUTL, YTO B MpeaiaraeMol Moaey OOHY MapTUHTAJILHYIO OlleHKY
(61(¢), B2(t)) MOXKHO MONYUHTL U3 ypaBHeHuH

6,(t) jv(Ls)ds + 6,(t) biu(L,)ds = N(t),

6, ()t + 6a(t) j v(Lg)~tu(L,)ds = jv(Ls)'ldN(t).

Sk OILIEHKH IIOCJIe COOTBETCTBYIOIEr0O HOPDMUPOBaHUA 6y11yT CHJILHO COC-
TOATEJNLHLIE U AaCUMTOTHUUYECKN HOpPMaJILHBIE.
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Atstatymo procesy martingaliniy iverciu asimptotinés savybeés

V. KaniSauskas

Darbe nagrinéjami absoliugiai tolydZiy atstatymo momenty atstatymo procesai. Parodoma, kaip
gaunami neZinomy parametry martingaliniai {ver¢iai, ir nustatomos jy asimptotinés savybés — stip-
rus suderinamumas ir asimptotinis normalumas. Smulkiau i$nagrinétas vienas tipiSkas atstatymo
proceso modelis.



