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A. 1O. 3aiines

Ob AIIIIPORKCMMAIINMNM BLIGOPKM
IIYACCOHOBCEMM TOYEYWUHDLIM ITPOIECCOM

Henw HacTosmed paboThl — MOKA3aTh, YTO MOJIyYEHHBIE paHee pe-
3yJAbTATE 06 ammpoKCUMAIMN paclpelelieHruii CyMM He3aBUCUMBIX
cllaraeMbIX COMPOBOMKIAIONIAMY Be3TPAHUYHO JeJIUMBIMU 3aKOHAMU
MOKHO WHTEPIPETUPOBATH Kak CoJepskaTesibHble KOJIUYECTBEHHBIE
OTIEHKN GJIM30CTU BBIGOPKU, COCTABIEHHONW M3 HE3aBUCUMBIX HABIIO-
AeHU#, M MyacCOHOBCKOTO TOUYEUHOrO MPOIecca, MoIydaeMoro mpu
MyacCOHU3AINNNA UCXOTHOU BHIGOPKU.

[MyaccomoBckuii TodeuHwli mporecc Y Ha HEKOTOPOM WM3MEpU-
moMm mpocrpancTBe (X, 8) ¢ Mepoii mHTeHCcHBHOCTH AF, Tae & —

o-anrebpa moaMHOMxkecTB MHoxkecTBa X, A > 0, a F — HekoTo-
pasgd BEepPOATHOCTHAA Mepa, MOMKHO OIpEeIedUTh CJAeAyommMM obpa-
som (em. [25]). Mycrs YU V(2 — nocienoBaTenbHOCTh HesaBu-

CUMBIX CIIyYaiiHbIX ileMeHToB npoctpatcTBa (X,8) ¢ pacupenene-
HusMuA F', a 1) — He 3aBUCAIIAA OT BTOW MOCIeIOBATENHBHOCTH CIIY-
JaliHad BeJdWduWHa, UMelolasa pacnpegenenue [lyaccona ¢ mapame-
tpom A. Momoskmm Y = {YD Y vl nmpun>0uY = o
mpu n = 0. Tourn YU) | cocrapiasromnme Todednsiii mporece Y, pac-
CMATPUBAIOTCA C YUYETOM KPATHOCTU: €CJIM k U3 CIYYaRHBIX 9IeMeH-
rop YU Y V) ppunumaior ofHO U TO Ke 3HAUEHUE X, TO
CUMTAETCH, UYTO B TOYKe & OKa3ajoch k Touek mporecca Y. Jlasa
a060ro U3aMepuMoro MHokecTBa A € § ompenesnM TOUEUHBIH MPO-
mecc Yy = {Y(j) €A j=1,... ,77}. O6osnaunm Y(A) ronnyectBo
Toyek Tpoltecca Y, momaBmmx B MHokecTBo A. Torma mbr umeem

P{Y(A) =0} = e M4l u
P{Y(A) = k} = AF{A})F e~ 214} /pr, k=1,2,...,

TO ecTb ciydaiinas BenuumHa Y (A) mmeer pacnpenenenne Ilyac-
cona ¢ mapamerpom AF{A}. PyHaaMeHTAILHBIM CBOWCTBOM IIyac-

Pa6ora nonnepskana rpantamu POPPU 02-01-00265 u HIII-2258.2003.1 un
IIporpammoii ¢pynnamentanbibix uccaenopanuii PAH “Coepemennbre npo6ie-
MBI TEOPETUUECKOW MaTeMaTUKU” .
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COHOBCKOT'O TOYEYHOI'O IPOIECcca ABIAETCA MPOCTPAHCTBEHHAA He-
3aBUCUMOCTE: JJIA JIIOOBIX MOMapPHO HEMEPECEKAIONTNUXCA MHOMXKECTB
A1, Aoy oo A € S cayuaiinete Bemmumabl Y (A1), Y(A2), ..., Y(A4An)
HE3aBUCUMBI B COBOKYITHOCTH. 3aMeTUM Takke, 9dTo Y 4 MOMKHO pac-
CMaTpUBaTh KakK MYyACCOHOBCKUA TOUYEYHBIA MPOIECC Ha MPOCTPaH-
ctBe (A, S4) ¢ Mepoii uHTeHCHBHOCTH APy, Tie Sy 1 Fy oGosHagaior
cykeHusa o-ainrebpel & u Meprl F' Ha MHOKecTBO A € S.

Mycts X; — HesaBucuMBble ciy4yaliHble 3IIEMEHTBl W3MePUMO-
ro mpoctpaHctBa (X,8) ¢ pacupenmenenmamu F; = L(X;), i =
1,...,n. Msl paccMoTpum 3ajgauy o6 ammpoKCUMallu BBHIGOPKU
X = {X;,Xs,...,X,,} 0yacCOHOBCKAM TOYEYHBLIM IIpoleccoM Y =
{Y(l),Y(Z),... ,Y(”)} ¢ Mepoil MHTEHCUBHOCTU Z?Il F; = nF, rae
F=nt! 2?21 F;. Bamerum, uto ajsa mporecca Y ciydvaliHasd Beiu-
yuHa 177 UMeeT pacrpenenenue [lyaccona ¢ mapamerpom n. Mmenno
zamena X Ha Y W 06paTHO MPOU3BOANTCA TIPU MyaCCOHU3AINN U -
MyaCCOHU3AIMN DMIMPUUECKAX TPOIEeccoB (CM., HAIpUMep, paboThl
[39, morazatrenbcTBo Jlemmer 2.2] [11], [21] u 6ubauorpaduio B HUX).
[Tpu sTOM CyIIeCTBEHHO UCTIOAB3YETCA MPOCTPAHCTBEHHAA HE3ABUCH-
MOCTh MMyacCOHU3UPOBAHHOW BHIGOPKN Y .

PaccmoTpum HezaBUCHMBIE TTyacCOHOBCKME TOYEUHBIE ITPOIECCHI
Y; ¢ mepamm wHTeHcuHOCTH F; = L(X;), i = 1,...,n. OGosHaunm
Yi(l), Yi(z), e ,YZ.(”’) clyJaiiHbIe BJIEMEHTHI, COOTBETCTBYIONIME TOYEY-
HoMy mipoiteccy Y;. M3BecTHO, uTO Torga TodedHBIA mporecc Y =
U?:l Y;,, tne Y; = {Yi(l),Yi(z),... ,YZ»(”’)}, nMeeT KOHEUHOMepHBIEe
pacnpenenennsa caydaiuelx BemmunH Y (A1), Y*(A2), ..., Y (Am),
COBIIATAIOIIME C KOHEYHOMEPHBIMU PACIIPENeTeHUAMU CIAYIaHbIX Be-
mrarH Y (A1), Y(Az2), ..., Y(Ay) ana mo6bix MHOKeCTB A, Aoy ...,
A, €8S

Mycts £ = (f1,..., fa) : (X,8) — (Rd,in) — uaMmepumoe oTobpa-
enme, a By — GopeneBcrasa o-anrebpa. Ob6osHaunum

szﬁ(éf(xi)), e = £ 3 £(v)). (1)

=1

Myctes R(:, ) — HEKOTOPOE PACCTOAHNME B MPOCTPAHCTBE BEPOATHOCT-
uvbix Mep. [IponsBemenus n crenenn Mep 6y AyT HOHUMATHLCA B CMBICITE
cBepTEU. MBI 6yneM o6o03HavYaThH

Re(X,Y) = R(Gs, He)
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S

N
e(/\F):e_AZ —
s=0 ’

rae A > 0, a F' — HeKOTOpOe BEPOATHOCTHOE pACIpeNeieHUue B MPO-
CTpaHCTBE (Rd, ‘Bd). XapakTepucTUdeckasa QYHKIUA paclpeneeHus

e (AF) paBHa exp (/\(ﬁ(t) - 1)), rue

(t) = /ei(t’x) F{dx}

R

1)

— XapaKTepucTudeckasa QYHKINUA pacOpelenenusa F'. B wactHoCTH, C
IIOMOIIBIO 9T0H GOPMYNEI MOKHO IPOBEPUTH, UTO MMeeT MEeCTO pa-
BEHCTBO

6(/\iFi) —e (Z/\ZFZ) —e ((/\1 ++/\n)2ﬁ) .
i=1 i=1 "

Hetpyano Bumeth, uTo

n

i=1

Gy = H L(E(X))), Hy=e (Z E(f(XZ»))) : (2)

Mgu1 6ymeM B TIepBYIO oUYepeabh paccMaTpUBaTh

p(F,G) = sup |F(x) - G(x)|, x = (21,...,14) € RY,
xcR4

— paBHOMepHOe pacCTOAHUE MeKIAYy (PYHKIMAMU PacIperesleHusa
F(X):F{{yERd:ygx}}.

Hac 6ymer mHTepecoBaTh aNIPpOKCUMAIIMA BEPOATHOCTEN COOBITHIA
BUIA

{Zn:f(XZ)SX}I{Zn:fZ(XZ)Sl‘Z,ZIL,n}, XERd, (3)

KOTOPBIE MOKHO MHTEPIIPETUPOBATEL KaK BEPOATHOCTHU TOI'O, UTO CYyM-
MapHble BO3AefCTBUA QaKTOPOB pUCKa f; He IPeB30HAYyT (PUKCUpPO-
BaHHBIX KPUTUYECKUX 3HaYeHUi XTq. MbI OIl€eHVM BeE€JIMYVHBI BU/Ja
n n
pe(X,Y) = sup |P {Zf(xn < x} -P {Zf(Y“)) < x}‘ )
xeR? i=1 i=1
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OnennBanne Beamunbb!l pg(X,Y) cBOMMTCA K OIEHWBAHUIO OJM30-
CTU paclpeleieHnii JuHeAHbIX QyHKIMoHaM0B Buga [ f(x) mx(dz) u
[ £(z) my(dzr), rne mx n my — HEHOPMUpPOBAHHBIE DMIIMPUYECKIE Me-
phI, TOCTPOEHHBIE TI0 CPaBHUBAEMBIM TOUYEUYHBEIM TIporeccamM X 1 Y.
3aMeTuM, KCTaT, UYTO M3 GIAU30CTU JIMHEAHBIX (YHKIMOHAIOB He Bhl-
TekaeT GaM30CTL pacipegeaenuii. Hanpumep, B patore aBropa [51]
It mo6oro € > 0 mocTpoeHbl TpUMepHl TAKUX ABYMEPHBIX paclipe-
peqennii ' m GG, 9To paccToAHME IO BapualMy MeKIy PO eKIsSIMA
TUX paclpeaeNeHnii Ha TpOou3BoJILHOE HallpaBJeHre He TTPEBOCXO0-
mut €, a p(F,G) > 1/2.

O6osnauenna c(-), ¢i(-), ca(:), OyAyT NPUMEHATHCA AJA TOINOMKHI-
TeJBHBLIX MOCTOAHHBIX, 3aBUCAIINX TOJHKO OT YKa3aHHBIX B CKODKaX
apryMeHTOB, NMpUYeM CUMBOJ ¢(-) GYyJAeT WMCIONb30BATHCA KaK JJIA
OJMHAKOBBIX, TaK M JJA Pa3JdWYHEIX TIOCTOAHHBEIX B TEX CJIy4YasaxX, KO-
rJa HaM 6e3pas3iiMyHbl UX YMCIeHHBIe 3HadYeHnA. Tak Hanpumep, ¢(d)
3aBUCAT TOJBKO OT paszMepHOCTH d, ¢ — abCOIOTHBEIE MOCTOAHHBIE.
Bynem takske obozHauaTh §g — MHOMKECTBO BCeX d-MEPHBIX BEPOAT-
HOCTHBIX pacrnpenedenuii, K, € §4 — paclpeneienne, cocpegoToOYeH-
moe B Touke a € R?, F = FEy, roe cumBonom 0 € R? o6osmauen
HyJieBoil BekTop. Hammpumep, BBeJeHHBIE BhINE MEPHI Mx W My MO-
ryT GBITH 3amMCcaHbl B Buae mx = » o Ex, m my = >.1_, Eya).

Ammpokcumanma pacnpenenenus Gy ¢ TTOMOIIBIO pacIpeaesenns
Hf mMeeT HemocpeacTBEHHOE OTHOIMIEHWE K 3aJade 00 allIpoKcUMar-
MM pacIpeiesleHnii CyMM He3aBUCUMBIX CIYYaiiHEIX BEKTOPOB C TI0-
MOIIBIO GE3rpaHUYHO AeJUMBIX 3aKOHOB. DTa 3aJada Oblia BIEepBhIe
paccmoTrpena B 50-e roabl iporniioro crogeTusa B paborax A. H. Kon-
moroposa [26] u [27]. KoiMoropoB mpemsioskuil BMECTO ATMPOKCH-
MalMX TI0CJIe10BATEMBLHOCTH PACIpeaeeHui CyMM MHANBULY aJ1hHbIM
IIpeebLHBIM paclpeaeseHueM MCTI0Ib30BaTh Iedble CeMeicTBa Tpu-
Bamwkaromux 3akonos. I0. B. IIpoxopos [38] mokaszas, uro aus Jro-
60ro 0JHOMEpPHOIO paclpenesenns B MOKHO MOCTPOUTL TaKylo IO0-
CIle0BaTENbHOCTL 6Ee3rPaHNYHO AeJUMBLIX paclpepesenuin [y, 4To
p(B", D,) — 0 mpu n — oo, To ecTh

B" = Inf B* D
p(B", 1) = inf p(B".D)—0  npun—cx, (5)

rae ©4 — MHOMKECTBO d-MePHBIX 0e3rpaHUYHO NeJUMBIX 3aKOHOB.
Mpunnunuanbubi mar soepen caenaa A. H. Koamoropos [27]. Oun
JIOKA3adl, 9YTO CXOAMMOCTB B (5) paBHOMEDHA IO KIacCy §1 BCEX O-
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HOMEPHBIX BEPOATHOCTHBIX paclpeleileHU, MoNyUYnB OIeHKY

wi(n) = leelg p(B" D) < en~ /3.

B nanbueiiniem sta QyHruma onenmBajgach B paborax 0. B. Ilpo-
xopoBa, JI. /I. Memagakunua, ®. M. Karana, A. H. Koamoroposa,
JI. Je Kama, . A. U6parnmoba u 9. JI. llpecmana (cMm. 6ubiamo-
rpaduio B [4]). OkoHUaTedBHBIE [0 TMOPAAKY ONEHKN MPUHAIIEKAT
T. Apaky [2, 3]

en”?3 < wi(n) <eq n=23. (6)

Muorue aBTOpEI M3yuaJu IIOBEJEHUE BEJIWUMHBI SUPpcg P(B”,D1)
JUIA Pas3JIMUHbBIX noakaaccoB & C §1, cM., HampuMep, 6ubauorpaduro
B [16, 52]. B MHOTOMepHOM cilydae TOBeAeHIE BEINYMHEL wq(n) =
supgegz, P(B",Dq) usyyamu B. B. Cazonos u 9. JI. Ilpecman. Jlyu-
mad Ha CeroAHAINHUA AeHb OlleHKa mpuHaieskut Ilpecmany [36]:
wa(n) < ¢(d)n=3, 0606IMBIIEMY Ha MHOTOMEpPHBIA CIyUaii pesyih-
rar A. H. Koamoroposa [28]. Caeaysa Jle Kamy [30], Hpecman uc-
MMOJIL30BaJ B KadecTBe MPUOIMAKAIOMNX COIPOBOMKIAIONINE 3aKOHBI
Buaa Fpae(nBE_a). Panee Jle Kam [30] morasam, 410

sup inf p(B”, Enge(nBE_,)) < en~ 3, (7)
Beg, e€R

nepeokasaB TeM caMbiM pesyibraT A. H. Koamoroposa [28] wi(n) <
en~' 3 M. A. U6parmmos u D. JI. Ipecman [24] nokazanm, uToO
HepaBeHcTBO (7) crnpabennmbo ¢ ¢ = 8. Bosppammasch K Gopmyile
(4), v yunTHIBadA, 4TO

P(B", Eae (nBE_y)) = p((BE_a)" ¢ (nBE_y)),

MBI BUJNUM, 9TO eciin d < 0O U ciryvalinbie sjaeMeHTH X1, ... , X, oau-
HaKOBO pacIIpeaeieHbl (To ectb Fy =---=F, = F) C HIPOU3BOJIBHBIM
pacupenenenuem F, a f: X — R? — IIPOU3BOJILHOE U3MEPUMOE OTO-
6pa>1<eHI/Ie, TO CYIECTBYET TaKasl HeCHy‘{aﬁHaH ImocJjeaJ0BaTeJIbLHOCTDb
a, € R?, uto

Pr—a, (X, Y) < e(d)n=1/3. (8)

TIpuMedaTebHO B JAHHOM YTBEPKAEHNN T0, 4To ¢(d) B HepaBeHCTBE
(8) 3aBUCHUT TONBKO OT pasMepHOCTH d U He 3aBUCUAT OT PacIpejeie-
s F' u orobparkenusa f. Takum o6pasom, ipu mrobnix F' u f MoxHO
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Tak MeHTpupoBaTh ciyudaiinbie Bexropsl £(X;) n (V1)) aro

sup [P4 3" (£(X) —an) <xp —PAY" (FY) —a,) <x

xeR4 i=1 i=1

< ¢(d) n=13, (9)

DTo 03HAUYAET, UYTO TPU M3YUEHUN BepoATHOCTEeR cobbiTnii Braa (3)
Mbl BIIOJIHE MOKeM 3aMeHuTh Bbibopry X = {X1, X, ..., X, } nyac-
COHOBCKMM TOUYEYHBLIM TIpolleccoM Y = {Y(l),Y(Z), - ,Y(”)}, ecau
HaM W3BECTHBI BEKTODHI 4, W HAC yCTPAWBAET IOTPEITHOCTD AIIMPOK-
cumarmn suaa c(d) n~'/3. Bamerum, 4To MA CHpaBELTNBOCTH Hepa-
BeHCTBa (8) CyIIEeCTBEHHO HaW4YWe MEHTPUPOBAHWUA CYMMUDYEMBIX
BEKTOPOB HECJyUYAWHBIMUA BEKTOpAMU a,. Kcau, Hanpumep, d = 1 u
¢yurmma f — HeHynebas koncranTa, 1o ectb L(£(X1)) = Fq, n a £ 0,
T0 Gy = Fpg, a He = e(nF,) = L(an). flcHo, uTo B 9TOM cilydae
pe(X,Y) > ¢. AHasormdHas CUTyalldsA MUMeeT MeCTO M B MHOTOMED-
HoM cayuae: pe(X,Y) 2 ¢ ecim 1 < d < o0 1 X0TA OB OJJHA KOOD-
gunaata BekTopa f(X1) ¢ BEPOATHOCTHIO eMHNITA paBHA HEKOTOPOMY
durcpoBaHHOMY ymcay a 7 0.

TlocToAHHBIE Ay, GUTYpUpPYIONMe B HepaBeHCTBe (8), 3aBUCAT OT
F uf v npeacrapasaior coboil cpennme 3HAUEHUA YCIOBHBIX PaCIIpe-
nenennii L(£(X1)|f(X1) € 1)), rae I, — moaxoammM o6pa3oM BbI-
OpaHHbIE OrpaHMYeHHEIE OTpe3kr. HeobXoAMMOoCTh IeHTpPUpPOBaHUA
CHIKAET, pasyMeeTcd, IeHHOCTh PaccMaTpUBaeMOii HaMy allllp OKCH-
Mammu. ITosToMy 0CoOEBIi MHTEpEC MPeACTABIAIT OUEHKHM TOYHOCTH
Al pOKCUMAIIMA CBEPTOK COIPOBOMIAIONIMMMA 3aKOHAMM, B OIpee-
JIEHUV KOTOPBIX IIEHTPUPOBaHNE OTCYTCTBYET, TO eCTh a, = 0. ITomy-
auB B paBore [30] HepaseHcTBO (7), Jle Kam paccMoTpei Takke Bo-
MPOC 0 BO3MOYKHOCTH OIeHUTH BeqmunHy p(B” e (nB)). On momyuni
OLlEHKY JJIA CJydasd HeoJMHAKOBO paclpeeeHHbIX ClaraeMbIX, olle-
HUB B oaHoMepHoM cayuae Besmanny p([[;—, Bi, [[i=, e (B;)). Teope-
Mma b [30] mam Teopema 2 [31, c. 431] maroT OIEHEM, YUUTEIBAIOIINE
BO3MOKHYIO MaJIOCTh IMEHTPUPYIONMX KOHCTAHT, BO3HUKAIONIMX [IPU
AN POKCUMAIIMHA COIIPOBOKIAIOMMMY 3aKOHAMYK C IIEHTPUPOBAHUEM.
K coskajleHMIO, U3 ®TUX Pe3yJdbTaTOB HE BLITEKAIOT NPAaBUJILHBIE II0
MOPAAKY OLEHKM, paBHOMEPHBIE 10 MMPOKAM KJIaccaM LHEHTPUPOBaH-
HBIX pacnpegenernii (cm. (11)—(16)). B roii ke pabore [30] Jle Kam
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nokasad, 410 (npu d = 1 u npomsposbrbix V; € F1, 0 < p; < 1)

p( (L=p)E+piVi), 6(1)2%)) <e max '’ (10)
i=1 i=1

1<i<n

Ouesngno, uto e(p;V;) = e((1 —p;)E + p;Vi). Takum obpasom, arm-
IPOKCHUMAIINA COIPOBOMKAAIOIMIUMY 3aKOHAMHK 063 IeHT PUPOBAHNUA 1a-
eT Xopolllee MPUGIMAKEHNME, CIU CYMMUPYIOTCA HE3aBUCHUMBIE CIIY-
YaiiHble BeJMUMHEI, KakIafd M3 KOTOPHIX paBHa HYJIO C BEpOATHO-
cThI0 GM3K0H K enuamie. Hupke MBI BepHeMcA K 06 CY K ICHUIO 5TOr0
pe3yibTaTa.

HepabencTba (7)—(9) 6b1IM yTOUHEHB! M 060 BIMEHBI JIIA AP OKCH-
MalMy 6e3 MeHTPUPOBAHUA B TeX CIydadx, Koraa He3aBUCHMEIE OV-
HAKOBO paclpeeseHHrle caydaiiibie BekTopbl £(X;) nmeroT HyeBbIe
MaTeMaTUUYECKAE OKMIAHNA MK KOrJa OHM CUMMETPUYHO paclpeie-
mennl (1o ectb L(F(X;)) = L(—1(X;)) € §5) B paborax aBropa [43]
(mpm d = 1) n [46] (mpu 1 < d < o0) GBLTO MOKA3aHO, YTO

sup p(B",e(nB)) < ¢(d) n=t?. (11)
BeF;

3amMerum, uTo HecKoJibko paree M. A. U6parumos un D. JI. [Ipecman
[24] monyumnm npu d = 1 aHasor HepaBeHcTBa (11) ¢ momoHNTEND-
HBIM JIOTapUPMUUYECKAM MHOKUTEIEM.

Ecau monosHMTENbHO MPeanoNloENTh, YTO XapaKTepUCcTUIeCKas
GyHRIWMA B(t) CUMMETPHUYHOTO pachnpelenenus B € §j HeoTpuua-

tembra, B(t) > 0 mpu Bcex t € R, To
p(B",e(nB)) < c(d)yn™t (12)

(T. Apak [1] (mpu d = 1) u aBrop [48] (mpu 1 < d < o0)). Boiee
TOTO, €CIU TPeMnookuTh, 4To « > 0 m B(t) > —1 4+ o upm Bcex
t e RY, 10

p(B",e(nB)) < ¢(d) (n™" +exp (—na + cdlog® n)) (13)

(aBTOp [48], cMm. Takke B. Uaranasuutoc [13]).

Ecau ke npeanonoxuth, uro B € Fi, f|x|3/zB{dx} < ocow
[ aB{dx} =0, 1o

p(B",e(nB)) < ¢(B)n~ /2. (14)
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(aBTop [52]). Boiee Tor0, B T0i ke pabore aBTopa [52] GBIIO MOKaA-
3aHO, UTO

p(B", ¢ (nB)) = o(n™'1?), (15)

ecim [ |z|” B {dz} < co npu HeroTopoMm 3/2 < 3 < 2, [aB{dz} =0,
u [2? B{dx} = co.

Onenrn 6M30CcTH 3HAYeHW pacnpetenennii B” u e (nB) Ha »i-
nurniconaax B TuiL6epToBoM mpoctpancTie npu [ xB{dx} = 0 6bI-
au noayuernl C. B. Haraesbim [33, 34] u B. Bentkycom, ®. Tertie
u apropom [10]. C. B. Haraes [33, 34] momyumi olleHKM MOPAIKA
O(n~=1/?), npeanonaras, aro f||a:||2 B{dz} < oo, a B pabotre [10] co-
nepRarca olleHkn nopanka O(n~'), npu [ ||ar:||8/3 B{dz} < 0.

Cremyromuii pe3yiabTaT NpeicTaBigeT cobOfl YaCTHBIA ciydait
OCHOBHOTO pesyibraTta paborThl aBTopa [47], cM. Takxe [53]. ycth
pacnpenenenve F' € §; nMpeacTapieHo B BUIe CMECH

F=0-pU+pV,
rme U,V € §g,

vspst [etfasi=a Uiz eR%fe-al <l =1

a pacmpenenenune V mpousBoiibHo. Torga mis ao6oro A > 0 u mobo-
0 HATYpPAaJbHOTO N MOYKHO TaK IMOCTPOUTH HA OJHOM BEDPOATHOCTHOM
IPOCTPAHCTBE CJIyYalHble BEKTOPHI { W 7}, YTOOHI

Pl =l >3} < @) (o4 (-5 ) ) (16)

L) =(FE-.)",  L(§) =e(nFE-a),

rae ¢(d) 3aBUCUT TONBKO OT d.

Jlnsg Apyrux MeTpPUE TOUYHOCTH AIMPOKCUMAIIAN CBEPTOK HEOIU-
HAKOBBIX PACHpeleleHnid COTPOBOXKAAIONMMY 3aKOHAMY M3y4ailach,
Hanpumep, B pabotax [5, 9, 40]. Cuenyer 0co60 yrnoMaHyTh paboThl,
B KOTOPBIX mpuMeHsnca meton Creiina—YeHa mpu ammpoKCUMAIN
MIyaCCOHOBCKAMU TOYEYHBLIMU IPOIECCAMU BBIGODPOK, COCTABJIEHHBIX
Jaske U3 3aBUCUMBIX Haboaenuid, cm. [5, 7, 8 9, 17, 41]. Bupouem,
Meton Crelina—YeHna mpUMeHAeTCA MOKA AJA MCCIETOBAHUA OIM30-
CTW TOJIBKO PEIeTYATHIX PACIpeneleHniA.
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flcHo, uTo mepeumcieHHble BhIMle HepabeHcTBa (11)—(16) obec-
[EeUMBaIOT CIPABEIIMBOCTL COOTBETCTBYIOIINX aHAJOI0B HepaBeH-
crBa (8). Hampumep, HepaBeHctBo (11) Bieder, uro ecam d < oo
¥ ciaydalinple sjeMeHTBI X1,..., X, OJMHAKOBO pacIpeleseHBl, a
f: X — R? - rakoe usmepumoe oToGpaskeHUe, UTO paclpeeleHIe
L(f(X1)) cumMmeTpudHo, TO

pe(X,Y) < ¢(d)n™/2.

Tem caMbIM, TIPU JOTIOJTHUTEIBHBIX TP E A0 JIOKEHUAX HA PacIpenee-
e L(£(X1)) (em. (11)—(16)), yrBepkaeane (8) MokeT GBITH CyIIe-
CTBEHHO YCUWJIEHO W yTOo4dHeHO. [lJig MPOM3BONBHBIX e M3MEPUMBIX
orobpaskenmii f : X — RY BepostHOCTH COGHITHI (3) xopomro am-
MTPOKCUMUPYIOTCA BEPOATHOCTAMU COOBITHHR

Ui n
Z (f(Y(i)) - an) < x— Zan ,
i=1 i=1

Dle a, — Heclydaiinble BekTopEIl, 3apucsmme o1 L(£(X7)).

ToyHOCTh annpokcuMaryi B HepaBeHcTBax (11)—(15) Moxker GHITH
3HAUMTEJLHO YBEJUYeHa, e€CIvM BMECTO COIPOBOMKIAIONIMX 3aKOHOB
WCIIONb30BaTh OJM3KME K HMM TI0 BuUIy npeobpasoBammii Pypbe
3HaKoMEepeMeHHBIE §e3rpaHnyHo AelMMBle 3apAnbl (signed compound
Poisson approximation). K Hacrosmemy Bpemenn (B ocHoBHOM B. Ysa-
KaHABUYIOCOM) TIOJIYYEHO GONBINOE KOMNIECTBO COAEePHKATETHHbBIX pe-
3yJbTATOB, KaK MPABUIO — B OJHOMEDPHOM ciydae (cM. paboTer [13,
14, 15, 16, 23] u 6ubauorpaduio B HUX).

PopMyaMpOBEM GONBIIMHCTBA PE3yAbTATOB 00 AaIlpOoKCUMAaln
CBEPTOK HEO AMHAKOBLIX pPaclpeleIeHUiA COMTPOBOK IAIONMMI 3aKOHa-
MM CYIIECTBEHHO MCITONb3YIOT MHANBULYAJbHOE TEHTPUPOBaHIe Ka-
#EI0TO pacnpenensenus. PaKTUUECKN ONEHUBAIOTCA BEJIWYMHLI TUIIA,
R, (FE_a,), [1i, e (FiE_a,)), rie LeHTpUpYyIOLIME BEKTODHI &;
BOOOGIIe TOBOPA DPA3NWYHBI JJA pasHbX F; (ecan KOHEYHO Ha pac-
npenesenus F; He HaJoMKeHbl yCJOBUsA, 00eclleunBaloMe COBIIAIe-
Hite a;). TeMm caMBIM, Takrde pe3ynbTaThl He MOTYT ObITh WHTEpIIpe-
TUpOBaHbl KaK pe3ydbTaThbl O DJIM30CTH TOYEUHBIX MpOIeccoB X u
Y. To e camoe MOKHO CKa3aTh M 00 AllpOoKCUMAIMU CBEPTOK JApPY-
MMM 6e3rpaHuYHO JAeJMMbIMU 3aKOHaMM, HAlpuMep — Ge3rpaHud-
HO JeJWMbIMU 3apAmaMu (cM., Hanmpumep, paboter [13, 14, 15, 16,
23] u 6ubmmorpaduio B HUX), 3aKOHAMHU C HETDHUBHAJIBLHBIMU TayC-
coBCKMMM KoMToHeHTaMu (cMm. [45, 47, 50]) wnn sakoHamu, obecrie-
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YMBAIONMMK CIIPABEIIMBOCTL amnpokcumai Apaka (6). Tounee,
pesyabtaT Apaka obecrmeumBaeT AJA JIOG0T0 HATYPAIBHOTO 1, JIO-
Goro omHOMepHOro pacnpegenerna F' = L(X;) € F, i =1,...,n, n
a060# usmepumoit pyurimu f : X — R cyiecTBoBanme Takoro myac-
COHOBCKOI'0 TOYEYHOro Iporecca Z = {Z(l),Z(Z), - ,Z(O} u Takoi
HNEHTPUPYIOIEN NOCTOAHHOMN @y, YTO

n

¢
sup [P S0 (F(X) —a) S v ¢~ P> (£(70) —a, ) <w

z€R i=1 i=1

< en”?3,
Ho mpm »ToMm mpormecc Z cylmecTBEHHO 3aBUCUT OT PAaCIIpeeeHns
L(f(X1)), B ormmane ot mpotiecca Y, AAIOMETO XOPOIIYIO AMPOKCH-
MalMIoO 0JHOBPEMEHHO JJISA MUPOKUX KiIaccoB oTobpaskenuii f.

B zakmodenne MbI pacCMOTPUM CXeMY HE3aBUCUMBIX HEOIMHAKO-
BO PACIpENENeHHBIX PEAKUX COBBITUI, KOTOpasd, Oyaydu pakTUUeCKH
YaCTHBIM CIIy4YaeM TIepBOHAaYaIbHO PACCMOTPEHHON HAMM CUTY A,
JOIyCKaeT CoAep:KaTebHbIe ONEHKA 6e3 MOTO0JIHUTENLHOTO [TeHTpy-
POBaHUA JJIA 0 CYIMECTBY TPOU3BOJLHLIX 0TOOpaskermii 1.

Bynem ropoputh, uto X; ONMCHIBAIOT peJKUEe COOBLITUA, €CIN C Be-
POATHOCTDHIO BIM3KOM K € IMHMIlEe OHM TPUHMMAIOT BLLAEJTEHHOe 3HaUe-
nue, o6osznavennoe cumposaoMm (. [Ipu X; = O cunraercs, uTo peakoe
cobbITHe ¢ HOMepoM ¢ He mpownsormio. O6osHaunm p; = P {X; # O}.
Herpyano BueTh, 410 pacnpeencane L£(X;) caydaiiHoro sieMeHTa
X; MOKHO 3almmcaTh B BUIE

L(X;)=(1—p)E+p 'V,

rae E — pacnpenenenue, cocpenorouennoe B Touke O, a V; — yciaos-
Hoe pacrpenenenne X; MpU yCJIOBUM, YTO COOTBETCTBYIOIIEE PEjl-
Koe CcODBITME TpOM30MII0. B AaHHOW MOJenu ecTecTBEHHO WHTepe-
COBATLCS pacIpe/eleHUAMY CIy9aiiHbIXx BeKTopoB y » i f(X;) Toib-
ko masa tex f @ X — R? KoTopble yIOBIETBOPAIOT COOTHOILIEHUIO
f(O)=0¢ R?. Benp ecim pearoe coBBITHE C HOMEPOM i He MPOU30-
uuto, ero Braan B cymmy y ., £(X;) momxen 6bith HymeBbm. O60-
sHaunM depes Fy MHOKecTBO Takux f.

ITycte V; € §4 — mpomsBoabHEIE d-MepHLIE paclpeaenenns. B pa-
Gore aBTopa [47] 6bLTO yTOouHeHO HepaBeHcTBO Jle Kama (10) u mo-
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Ka3aHO, YTO

p | JT (1 =p)E+piVi), |

i=1 7

e(piVi) | < e(d) DX pi (17)

n n

:1
Panee HepaeHcTBO (17) OBINO MOMYUEHO B OJHOMEDPHOM Clydae B
[44]. B paBore [49] moskHO HaiiTu yrouHeHusa HepabencTs (13) m
(17), comepskalmie OleHKM GAM30CTA 3HAYEHUA paclpepelleHU Ha
BBIMYKJIBIX MHOTOTpaHHuKkax. CileiyeT yIIOMAHYTH TaKKe Pe3yibTa-
o1 K. Xunma [22], onleHuBuiero B 0 AHOMEpPHOM CJlyyae JIeBYIO 4acTh
HepaBeHCTBA (17) HECKONBKO B MHBIX TepMUHAX.

Cornacao (17), misg paccMOTDPEHHON HAMU CXEMBI PEAKAX COGBITHIA
sup p¢(X,Y) < ¢(d) max p;. (18)
fely 1<i<n

Bemnuuna ¢(d) B HepaBeHcTBe (18) 3aBUCHT TOJBKO OT Pa3MePHOCTH

d v He 3aBUCUT OT paclpeleeHUA V,;, BEPOATHOCTER p; U oToGpa-
wenusa f. Takum obpazom, nmpu mobeix p;, V; u f € Fy MbI umeem

x€R4 1<i<n
(19)
DTo 03HAUYAET, UYTO TPU M3YUEHUN BepoATHOCTEeR cobbiTnii Braa (3)
BoiGopra X = {X1, Xo,..., X, } Momer GBITH 3aMeHEHA MMYyaCCOHOB-
CKUM TOYEYHBIM MpolleccoM Y = {Y(l), y@ ,Y(”)}, €CJI BEJINYU-
Ha MaX|<i<n P; JAOCTATOUHO MaJia. JIpyruMu CIoBaMM, €CIU paccMa-

n Ui
sup |P Zf(Xi) <x,-P Zf(Y(i)) < x| <e(d) max p;.
i=1 i=1

TpUBaeMble HAMU PeIKUE COBBITUA JOCTATOYHO PEIKU. 3AMETUM, UTO
B oTnuume oT (8), miA copaBemMBOCTH HepaBeHcTBa (18) He Tpe-
6yeTcs NMEHTPUPOBAHUA CYMMUMPYEMBIX BEKTOPOB MMOCTOAHHBIMHY a, .

HepabencTso (18) mokaspiBaeT, 4To pas3iWdHble BHIGOPKM, cOCTa-
BileHHbIe U3 peakux cobbitumii Bugza X = {X;,Xs,...,X,} ¢ pasHo-
MEPHO MaJIBIMU p;, OKA3BIBAIOTCA OJM3KA APYT K APYTLY, €CIUA Y HUAX
copnaznatoT (mm Gamsku) mMepwl y ., p;'V,;. Beab Torma y mmx co-
BraAaloT (Man GIW3EM) TpUGIIMKAIONME IyacCOHOBCKIME TOYeUHBIE
npoitecchl Y.

B ciydae onMHAKOBEIX pacupeneiennii V; HepabercTBo (17) Mo-
’KeT OBITb CYIIECTBEHHO YTOUYHeHO u ycuieHo. Jlaxke paccrosHume
no sapuatmn drv ([[/=, (1 —p)E +pV),[[/-, e (piV)) onenusaer-
cs yepes ¢ maxi<i<n p; (10. B. IIpoxopos [37], cayuvaii onmmHaKoBEIX
pi; Je Kawm [29], caydaii mponsBONBHBIX p;) W, 6ojee TOTO, Yepes
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Yo pi/max{1,>."  pi} (Bap6yp u Xoux [6]), cm. Takke [12, 18,

42

]. Tem camMbIM, CYIIECTBEHHO YyCUJIMBAETCH U yTBEp:KAeHUE O 6Iln-

30CTHN pacCcCMaTpHUBacMbIX HAMU IIPOIECCOB. OﬂHaKO YCJ0oBHUE OAVHA-

KOBOM paclpeaeqeHHOCTU peAKUX COOBITUN BBIIOJIHAETCH AdaJIeKO He

Bcerga. PeﬂKI/Ie CcOBOBITUAA HOﬂO6HbI LIpe3BbI‘~IaI!/JIHbIM IIPpOUCIIECTBUAM,

KaxJ0€ N3 KOTOPBIX YHUKAJBLHO M MMEeT CBOE€ MHANBUAYAJBHOE pacC-

up
o

enenenne. Takum o6pasom, HepaBeHcTBa (18) 1 (19) MoryT GBHITH
JIe3HbI, HAIIpUMeEp, B CTPaX0BOM JeJjie IPUA OIEeHUBAHUM BEPOATHO-

CTM TOT'O, YTO CyMMapHble Bo3JAelcTBUA (aKTOPOB pucKa f; He mpe-

B30MAYT QUKCUPOBAHHBEIX KPUTHUECKAX 3HAUEHWIA #; (CM., HAIpUMED,

[19, 20, 22, 23, 32, 35]).
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