MatremaTrndyeckmue MeToAbl U aJrOpPUTMbI
SMIIMPUYIECKOIO BOCCTAHOBJIEHUS
CTOXACTUYCCKUX U HEYEeTKUX MoJeJieil

IO.I1. I1erTheB

Kak wu3BecTHO, TEOPETHKO-BEPOSITHOCTHBIE METOIBLI Je-(HaKTO OKa-
3a/ich Hed(MMEKTUBHBIMU [IPU MOJIEJIMPOBAHUU CJIOXKHBIX (DU3NIECKUX,
TEXHUYIECKUX, COIUATBHBIX U IKOHOMUYECKUX OOBEKTOB, CYObEKTHUBHBIX
CYKJIEHUIT U T. JI. DTUM OObSICHSIETCSI MTOBBIIIEHHBI MHTEPEC K HEBEPOSIT-
HOCTHBIM MOJIEJISIM HEYETKOCTHU, CJIYYAfHOCTA U HEOIPEJIETCHHOCTH, Xa-
pakTepubiit st 60-70-x romos. CyObekTuBHasi BeposiTHOCTh CeBejka,
KaK Mepa HeyBEePEHHOCTHU CyObheKTa, CyXKICHUsT KOTOPOIrO YIOBIETBOPAIOT
ONPEJICTICHHBIM YCJIOBUSIM «DAIlMOHAIBLHOCTH > [1], BepXHUEe 1 HUYKHUE Be-
positHOCTH /leMIicTepa, XapakTepu3yoIlue HEIIOJHOTY HAOIIOIEHNN U OT-
pakaroline HEeOIPEIeJICHHOCTh B TEOPUU BEPOSITHOCTEH, MOIEIUDPYEMYIO
MHOTO3HAYHBIMU OTOOpazkeHusiMu |2|, TecHo cBsizanHbIe ¢ eMKOCTBIO [1To-
ke |3] mpasnononobue u mosepue [Hleddepa B Teopun npuHsiTUS perie-
Huii, obobmatonme KoucTpykimn lemicrepa [4], u, HakoHeIl, BO3MOXK-
HOCTb 3ajie, OCHOBaHHAsI HA €ro0 TEOPUH HEYeTKUX MHOXKeCTB |5, 6], —
JIAJIEKO HE TOJIHBIN IepedeHb (DyHIAMEHTAJbHBIX MATEMAaTUIECKUX pPa-
60T, OPUEHTUPOBAHHDLIX HA MOJICJIMPOBAHNE HEUETKOCTHU, CJAYYANHOCTH U
HEOITPEJIEJICHHOCTU HEBEPOSITHOCTHBIMU METOJIAMHU.

[Tpuunnbr HEe3DDEKTUBHOCTH BEPOATHOCTHLIX METOIOB ODYCJIOBJIE-
HBl MHOTEMHU (bakTopaMu. Bo-1epBbIX, Ha3BaHHLIE O0BLEKTHI 3aMACTYIO
[POCTO HE UMEIOT XOPOIIO OMPEIEJIEHHON CTOXACTUIECKONH KOMIIOHEHTHI,
a B TeX C/Iydasx, KOT/Ia €€ YIAeTCHd BbIJIEJINTb, BO3HUKAIOT CEPbE3HDLIE
npobJieMbl C TIOCTPOGHMEM U IIPOBEPKOIl aJeKBATHOCTU €€ TEeOPETUKO-
BEpOsITHOCTHOM Mojiesn. OCHOBHAsI NPUYMHA BO3HUKAIONIUX MPOOJIEM B
TOM, YUTO JIJIs SMITUPUIECKOTO TIOCTPOECHUST TEOPETUKO-BEPOSATHOCTHON MO-
JIeJIN CJIO2KHOTO 00BbeKTa, PABHO KaK U JJis ee BepuduKaiuu, TpedyioTcs
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GoJibIe 00 beMbl HADIIOACHUH, KOTOPbIE B KOHEYHOM CUYETEe, KAK IIPABHU-
JIO, OKa3bIBAIOTCS HEMOJIHBIMU, HETOYHBIMU ¥ IIPOTUBOPeYUBBIMU. [leiio
MPEeXKJIe BCETO B TOM, UTO JIJIsl UX TIOJIyYeHHsT OOBITHO TpeOyeTcst BpeMsi, B
TEeUEHNE KOTOPOTO OOBEKT M €r0 OKPYKEHNe 3aMETHO JBOJIIOINOHUPYIOT,
BEPOSITHOCTHBIE XapPAKTEPUCTUKN O0BEKTA, KOTOPhIE JIOJXKHBI OBITH OIle-
HEHBI, CYIECTBEHHO U3MEHSFOTCS, & UX OIEHKH, eCTECTBEHHO, OKa3bIBa-
FOTCsI HealeKBATHBIME. BO-BTOPBIX, JlaXke €C/IM CTOXaCTUIeCKasi IPUPOIa
00bEKTA W €r0 «CTAIMOHAPHOCTHY HE BBI3BLIBAIOT COMHEHUI, SMIUpUYe-
CKOE TIOCTPOEHWE C MPUEMJIEMOI TOYHOCTHIO €r0 BEPOSTHOCTHON MOJIe-
JIN MOZKET OKa3aTbCs HEPEATN3yeMbIM M3-3a CJHUIIKOM OOJIBIITOr0 00bheMa
HEOOXOIUMBIX HAOJIIOJIEHUI, &, B-TPEThUX, €CJIM BCE TPYAHOCTHA U OKAXKYT-
Cs1 TIPEOJIOJTMMBIMEU U JIOCTATOYHO TOYHAST MOJIEh OYJIeT MOCTPOEHA, OHA
MOYKET OKa3aThCsl HACTOIBKO CJIOYKHOMN, YITO MPOOJIEMHBIM OKAXKETCST €e

HCIIOJIb3OBaHUE Ha HpaKTI/IKel.

1. CroxacTuyecKue U HeYeTKne MOJeJIN. DMIIU-
pUYeCKOe IMOCTPOEHNE U MHTEPIPETAINA

1.1. CroxacTudecKasi 1 HedeTKasd MOJeJIn dKCIIepruMeHTa

O6oznaunm (2, P(2), Pr) BeposiTHOCTHOE TIPOCTPAHCTBO, JIsl IIPO-
CTOTHI — JIUCKPETHOE, MOJIEIUPYIONIEe CTOXACTUIECKHHA IKCIEPUMEHT O,

Q = {wi,ws, ...} — MHOXKECTBO 3JIEMEHTAPHBIX UCX00B D, P(§) — kiracc
BCEX TIOJIMHOXKECTB {2, IPeJICTABIAINMX Bee ucxoasl D, Pr(+) : P(Q) —
[0,1] — BepOATHOCTD, OLIPEIETIEHHYIO PABEHCTBOM

!Pazymeercs, He TPYIHO IPHBECTH IIPUMEPHI CTOXACTUUECKHX OOBEKTOB, MOJIEIN
KOTOPBIX MOTYT OBITH AIPUOPU OXapaKTEPU30BAHBI MATEMATUIECKH, & IMIIUMPUIECKU
JIMIIb yTOYHEHBl W BepU(UIMPOBAHBI. BCIOMHUM, 9TO TEOPHUIO BEPOSITHOCTEH «IIOPO-
JINTA» TaK HA3bIBAEMBIE «a3aPTHBIC UTPBI». VX CTOXaCTUYECKUE MOJIETH OTHOCUTEIHHO
[IPOCTBL U B IPOLECCE UIPBI, KAK [PABUJIO, JUOO HE IBOJIOIMOHUDYIOT, JUOO 3BOJIIO-
IUOHUPYIOT 110 U3BECTHBIM IpaBuiaM. K 3TOM »Ke KaTeropuu CJIeLyeT OTHECTH U Cy-
MIECTBEHHO GOJIee CJIOXKHBIE CTOXACTHYECKHE OOLEKTBI, SBOJIOIHS MOJeJIell KOTOPBIX
XOPOIIO OMHUCBIBAETCSI, HAPUMEP, JIMHEHHBIMA PA3HOCTHBIMY, Ju(HEpeHInaATHLHBIME
WM WHTErpaJbHBIMA CTOXACTUYIECKMMHU ypPaBHEHUAMH. MaTeMaTHdecKue MO Ta-
KHX OOBEKTOB MOI'YT OBITH SMIIUPDUYECKH BOCCTAHOBJIEHBI HA OCHOBE BPEMEHHBIX Dsi-
JIOB HAOJIIOJIeHUI 38 HUMM, ¥ 9TH Ke JJAHHBIE [TO3BOJISIOT IIPOBEPSTH UX aJIeKBATHOCTD,
cM., HanpuMmep, [7].
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Pr(d)= > pr;, A€ P(Q), (1)
i w; €A
B KoTopoM pr; = Pr({w;}), i = 1,2, ..., — pacrnpenenenue? Pr(-). Ecim

(Q, P(Q),Pr)" = (Q", P(Q"),Pr") — mozens D" — n pa3 B3anMHO He3a-
BrCHMO moBTOpenHoro ), rae Pr” = Prx ... x Pr, u (") (A) — gacrora
ucxoma A B 9", To mpu n — oo mouTn Hasepnoe (1. 1.) v (A) — Pr(A),
TOHEE

¥ AEPQ), Ve>0 lim Prsuplv®(4) - Pr(A) >c | =0. (2

Yennennsrit 3akon 6osbimx gnces (3.5.4.) (2) onpeesnser coObITHIAHO-
YaCTOTHYIO MHTEPIIPETAIMIO BEPOSITHOCTHU, COIVIACHO KOTOPOIii ¢ yBeJIde-
HEeM n Jacrora ucxoga A npubimkaercs u B cMbiciie (2) ocraercst 671m3-
KOl K BepostTHOCTH A. DTOT (haKT I03BOJISIET SMINPUIECKH CKOJIb YTOIHO
TOYHO OIIEHUTH BEPOSITHOCTH U TEM CAMBIM OIPEeJessieT ee COOBITUIHO-
YACTOTHYIO MHTEPIIPETAIHIO.

TeopeTnKo-BO3MOKHOCTHON (HEUETKON) MOJIE/IBIO O SIBJISIETCS IIPO-
crpascTBo ¢ BoamoxkHocTbio (§2, P(2), €), B koropom BosmoxkHOCTB P(+)
P(Q) — [0, 1], kak u BepositHOCTh Pr(-) : P(Q) — [0, 1], asasemea me-
poti, onpedeaennot ceoticmeamu D, snauenue P(A) xomopot npu xadrc-
dom ucnwvmanuy ouenusaem wanc 106020 ucroda A € P(Q) skcnepu-
MEHMA NO CPABHEHUN C WAHCAMU A0ODT OPY2UL €20 UCT0008, NPU IMOM
wucaennvie snavenus P() ne easkcrvl, umeem cMulca AuwWL UT Ynopa-
douennocmo. Bosee Toro, mobsle Bosmoxkuoctn (+) @ P() — [0,1] u
) : P(2) — [0,1] cunraroTcs SKBUBAJEHTHBIME, €CJIH JYIsl JHO00r0
A € P(Q) maitnyres v,y € T rakue, aro v((A)) =~ (P (A)y(-),~'(*) :

2HecranjapTHEIi B PYCCKO-sI3bIYHOMN JIMTEPATYPE TEPMUH «PACIIPEJIEIIEHIE BEPOSIT-
HOCTH» UCIHOJIB3YETCs C IEbI0 PACITUPEHHs] «TEPMUHOJIOTUIECKOTO €MHCTBA> TEOPUN
BEPOATHOCTEH M BO3MOXKHOCTEIH, MOCKOJILKY B JIAHHONH paboTe BEPOSTHOCTh M BO3MOK-
HOCTb PaCcCMaTPUBAIOTCH KaK MeTadHU3UIeCKue MOHATHS, Tapakmepusylousue obsexm
uccaedo6anus OJI06HO MeTapU3NIECKUM TTOHATUSAM CUJIbI, TeIIa U T. 1. B JyXe IpPo-
neHcuTUBHON nHTepnperanuu BepositHoctu K. ITommepa [8]. B Teopun BepositHOCTEI!
«pacmpejielleHue» W <«BepPOATHOCTb» KaK IPABUJIO — CHHOHUMBI, yCJIOBUMCH TEpMUH
«pacIpejieJieHue BeposATHOCTEl (BO3MOXKHOCTEl)» MOHUMATh KAK DACIpe/leJieHre Be-
poaTHOCTEH (BO3MOXKHOCTE) JIEMEHTAPHBIX COOLITHH, 3HAUYEHHH Cirydaiinoro (Heuer-
KOTI'0) 3JIEMEHTA U T.1I.



280 IO.11. ITerTheB

[0, 1] — [0, 1] — HenpepbIBHBIE, CTPOIO MOHOTOHHO BO3pacTakoIye (BhyHK-
muu, 7(0) = +/(0) =0, v(1) = +/(1) = 1, I' — kiacc Bcex Takux QyHK-
1uii, ABJIAIONMICS IPYIIOil OTHOCHTEIBHO MX KoMmmosuimu v o v’ (a) 2
v(®¥'(a)), a € [0, 1]. CooTBETCTBEHHO NMPOCTPAHCTBA € BO3MOKHOCTBIO
(Q, P(Q), ) u (2, P(Q), §') sBistroTcst SIKBUBAJEHTHBIME HEIETKIMH MO-
JIeJISIMA OJIHOTO U TOro ke D [9].

MaremaTuieckn 3TOT (PparMeHT TEOPUU BOZMOXKHOCTEH odopMIIsgeT-

¢ BBEJICHUEM IMOHATHSA INKAJIbI £é{[0, 1], <, +, o} 3HAYEHNH BO3MOXK-
HOCTH U OObsiBjienueM I’ rpynmoit aBromopduszmor L. Hlkana £ — ot-
PE30K € eCTECTBEHHOMN YIOPSIOYEHHOCTDIO, ONPEJIEJIeHHON OTHOIIEHEeM
<, ¥ JByMsl OUHADHBIMHU OllepalsiMu: caoxkerneM + : [0, 1]2 — [0, 1] n
ymHO«KeHueM e : [0, 1]2 — [0, 1], a Tak xak I' — rpymnma aBromopdusmMon
L, 10 Va,b e 0,1, Vy(-) € T a < b < ~(a) < v(b), y(atb) =
Y(a)+7(b), v(a ®b) =y(a) ®(b).

Ecin npasuia xomnosumun + : [0, 112 — [0, 1], e : [0, 1] — [0, 1]
yaossierBopsiior yeaosusim Va € [0, 1] a+0=a, a+1=1, ae0=0,
a e 1 = a u HenpepbIBHBL, TO a+b = max(a,b), a b = min(a,b), a,b €
[0, 1], [9]. B cormacuu ¢ srum

P(A) = sup p;, A€ P(Q), (3)

it wi €A

rie piéﬂ({wi}), 1=1,2,...

Bce s10 onpesesnsier mpUHIUIHAIBHOE OTJIMYNAE BO3MOYXKHOCTH OT Be-
positHOCTU. B TO BpeMs KaK TEOPETUKO-BEPOATHOCTHBIE MOJEN (HopMy-
JIUPYIOTCS B €JIMHON ITKaJIe 3HAYCHUN BEPOATHOCTU, TEOPETUKO-BO3ZMOXK-
HOCTHBIE MOJICJIN MOT'YT (hOPMYJINPOBATHCS B PA3JINIHBIX (M30MOPGhHBIX!)
ITKaJIaX" | BEIGHPAEMBIX UCC/IEI0BATEISIME COOOPA3HO UX IPE/IIOUTEHUSIM.
ITpu stom dopmynmupyeMbie B HEKOTOPBIX MIKAJIAX MOJEJHU, TOBOJbI, 3a-
KJIFOUEHUS U T. II. CIUTAIOTCSA SKBUBAJICHTHBIME, €CJIH CYIIIECTBYET ITKAJIA,
B KOTOPOI UX (POPMYJIMPOBKH COBIIQIAIOT, a COJIEPKATEJHHO NCTOTKOBA-
HBI MOT'YT OBITH TOJILKO T€ U3 HUX, (DOPMYJIMPOBKU KOTOPHIX HE 3ABUCAT
oT BBIOOpA TTKAJBI. B 9acTHOCTH, BHICKA3BIBAHUST TUIIA «BO3MOXKHOCTH A
pasua 0,3», «BO3MOXKXHOCTE A 6oJbie BosMoxKHOCTH B Ha 0,1», «BO3MOXK-
HOCTH A 0oJibIlle BO3MOXKHOCTH B B 2 pa3zay W T.1I. He UMEIOT COJIeprKa-

3TIpeobpasosanue y € I onpesessier nepexon £ — L K mkaie vL, nzoMopdHoii L.
Bce mKaJIbl COBIAJIAIOT ¢ TOYHOCTBIO JI0 U30MOP(MU3MA U CIUTAIOTCSI SKBABAJICHTHBIMHU.



Boccranosienne cToxacTUYeCKUX U HEYETKUX MOJIEJIeH 281

TesIbHOl nHTEpIpeTanun, B orandre ot pasercTs Y(A) = 0, (A) = 1,
9(A) = §(B) u uepasencrs (A4) > 0, §(4) < 1, §(4) < §(B) u .1,

BEPHBIX B J11000ii mkase, [9)].

1.2. Corysi1acOBaHHOCTb BO3MOXKHOCTU C BEPOSITHOCTBIO.
CroxacTndecku m3MepumMasi BO3MOYKHOCTD

A .
ITycrs BepositHocTH pr; = Pr({w;}), i = 1,2,..., snemenrapHbix co-
GLITHIT YTIOPSI0UeHbI? 110 HeBO3PACTAHMIO

1>pry>2pry>...20, pry+prg+...=1, (4)

u Pr — kmacc Bcex rtakux BeposgrHocreil Pr. Ilpu saobom onpedenenuu

o A .
BO3MOKHOCTH ¥ BO3BMOXKHOCTH 3/1eMeHTapHbIX coObIThil p; = P({w;}), i =
1,2,..., TOMKHDBI OBITH yIIOPSIOUEHBI AHAIOTHIHO:

1:p12p2>...20. (5)

Knacc P Bcex Taknx BO3MOXKHOCTEH P Ha3BIBAETCST C024aC08GHHBIM C
ksaccoM Pr. Bamernm, aro VA, B € P(2), ecin V Pr € Pr Pr(A4) < Pr(B),
10 Vg € P §(4) < {(B), [9].

ITpeacrapum kitace P Kak o0benuHEHNE HEITEPEeCeKAITNXCsT HEITPUBO-
JUMBIX K71accoB P, e € [0, 1], sxsusarenmmubir BO3MOKHOCTEH, KazK1ast
U3 KOTOPBIX OIPEACIATCA KOHKPEMHOU Ynopadouennocmsio ee paciupee-
nenust B (5),

P= J P, (6)

e€(0,1)

rie e = 0.ejey... — jaBomuHas 3amuch uucia us [0, 1], onpemesnstorie-
ro KOHKDETHYIO YIOPsIoueHHOCTh pacnpejienenus § € P, sanaunnyio
OTHOIIEHUAMU: P; = Pit1 <= €; =0, p; > pir1 <= e, =1, 1=1,2,...

O6osnauny I' — xiace Beex MOHOTOHHO HeyOBIBAIOMUX (PyHKIIII
5() £ 0,1] = [0,1], %(0) =0, (1) = 1; T € T.

4VcnoBue ynopsimoueHHOCTH (3) mosBosIMT mpOIIE OXapAKTEPU30BATH OTHOIIECHMUSI
MeJKJy BO3MOXKHOCTBIO U BEPOSITHOCTBIO. Y IIOPSI0YEHHOCTb MOXKET OBbITH OIIpe/iesIeHa
SMIHUPHYECKH, CM. Iaparpad 2 «AJITOPUTMBI SMIMPUYECKOIO YIOPSIOYEHIS BEPOSIT-
HOCTel 3JIeMEHTapHBIX COOBITHUIN».
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Bosmoxnocts § HasbiBaercst coeaacosantol ¢ Pr, Pr ~> q ecim
F() el VA e P(QQ) (A =75(Pr(4)), y(a) =0 < a = 0.

Bosmoxnocrs § Ha3BIBACTCA MAKCUMAALHO _cO2Aac06amnol ¢ Pr,

~> 9§ ccn Pr~>qu Ve, Pr~> 9 35() e, VA P(Q) 9(A) =

i(ﬂ (A)). Ecim Pr => €, o § nasbiBaercst Pr-cmozacmuuecku usmepu-
mot [9)].

B |9] nokazano, uro Pr => €, eciiu u TOJILKO ecjm pacipejieieHust B
(4) 1 (5) yIOBJIETBOPSIIOT yCJIOBHSIM

ei=1<=pi>pi1 = fi

£pry+---+pr,_g +2pr; > 1, (7)
ei=0=p =pi1< fi<l, i

=1,2,...

Eciu Pr => €, To kakiplii ncxosn A CroXxacTU4eCKOro SKCIIEPUMEHTa
(Q, P(Q), Pr), BepositHOCcTh KOTOpOrO OnpesiesieHa B (1), MOXKHO MHTEpP-
npeTupoBarh Kak mucxol A Heuerkoro skcrepumenta (2, P(Q), §), Bos-
MOYKHOCTH KOTOPOI'O OIpe/ieiieHa B (3), nmpuueMm

9(A) £ sup pi=7(Pr(4) £75( ) pr), A€P(Q), (8
“wi€A Wi EA
rae 7(+) : [0, 1] — [0, 1] — nponssonbras (pukcnposannas) dyHKuus 13

onpesienstemoro coornomenusyu (7) knacca I'(Pr) C I' HenpepbIBHEIX Ha
(0, 1] monoToHHO HEybObIBatOIMX (yHKIWIA [9].

Ha camom mee BO3MOXKHOCTH P, fmake MakCHMaJbHO COIVIACOBAH-
Hasi C BEPOSITHOCTBIO Pr, MOXKeT «He 4yBCTBOBATb» BEPOSITHOCTHBIX OTJIH-
qnii Mex Ly cobbrrusimu u3 P(§2), HanpuMep, MOXKeT Tak CJIyYUThCs, YTO
P(A) = 1 aya xaxoro uerycroro A € P(€2). B rakom ciryqae xiace P(§2)
BCEX HOJMHOXKECTB ) JIOJIZKeH ObITH cyzkeH 10 o-anrebpsr A C P(Q) moz-
MHOXKeCTB §), BEPOSITHOCTH KOTOPBIX JIOCTATOYHO «KOHTPACTHBI», ITOOBI
MX OTJIMYHS MOIVIA «II€PEJIATh» BOZMOXKHOCTb, MAKCUMAALHO COZAACOBAH~
nas ¢ sepoammnocmovio Pr na A.

Bosmoxknocrs § HaseiBaercs cozaacosaniol ¢ Pr na o-anzepe A,

A ~
Pr~>9q ccom 3y(-) e T’'VAe A §(A) =7(Pr(A)), ¥(a)=0 <= a=0.
BosmoxkuOCTh 4 HA3bIBACTCS MAKCUMAALHO CO2AACO6aHN0T ¢ Pr 1a
A A ~ A~ ~
o-aneebpe A, Pr => q eciiu Pr ~> § u Vg, Pr ~> q, Iy(-) € T,
VAe A q(A) =7(9(4) £7 = (A).
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Breibupast J1o/2KHBIM 00pa3oM o-aarebpy A, MOXKHO M BEPOSITHOCTH
MaKCHMAJIbHO COITIAcoBaTh Ha A ¢ BO3MOXKHOCTBIO .

1.3. CoObiTuiiHO-4acTOTHAA WHTEPIIPpETAUusd U SMIUPU-
Yeckoe mocTpoenme Pr-croxacTuydeckm u3MepuMoOn
BO3MOXKHOCTU

Cas3b BO3MOXKHOCTH ¢ BeposTHOCTBIO B (8) m 3.B.Y. (2) mossoss-
I0T JIaTh ¥ BO3MOXKHOCTU COOBITHITHO-9ACTOTHYIO MHTEPIPETAIHIO, KO-
Topasi ¢ y4deroM npoussoibHocTn yukmuu Y(-) € I'(Pr) rakosa: ecau

n. H.
9A) > (B), mo I =7(A,B) Vn > av™(A) > v™(B), mo ecmw
YNopAJOUEHHOCTL BO3MONCHOCTNET, UCT0008 D Npu AoCmamouno 60ab-
WUT N onpedessem maxylo sHce YnopadoueHHOCTD UL YACMOm.
CornacHo coorHomeHusiM (7) KaxKJIOMy KJIACCY BO3MOXKHOCTEH P
u3 (6), pacrpe/ieJieHns KOTOPBIX yropsijodensl cortacHo e € (0, 1), co-
nocTaBsieH Kjacc pepositnocreil Pr(,), pacupe/iejienust KOTOPBIX yJIOBJIe-
TBOPSIIOT ycsioBusM B (7), IpudeMm Tak, 4To jiobast BO3MOXKHOCTD § € P
MaKCHMaJIbHO COIVIacOBaHa €O BceMn BepoaTHOCTAME Pr € Pr () n Tonbko
¢ UM, a Kiaccel Priey, e € (0, 1), obpasytor pasbuenne xiacca Pr :

Pr= [J Pry, (9)

e€(0,1)

uHynupoBanHoe pasouenueM (6). Pasbuenus (6) u (9) nossoamom cee-
Ccmu 36044y AIMNUPUHECKO20 ONPEOCAEHUA CTOTACTNUYECKY, USMEPUMOTL
B03MOIHCHOCTNU, K 3a0a4€ NPOGEPKU CIMAMUCTUNECKUT 2UNOME3 0 NPU-
nadaesicnocmu eepoammnocmu Pr € Pr, xonmpoaupyrowed nabamodenus,
K odrnomy us xaaccos Pr(e), e € (0, 1), [9].

1.4. CoObITuiiHO-4aCTOTHAA WHTEPIIPpETANSA U SMIUPU-
yeckoe nocrpoenue Prl- ... Prf-croxactmyecku ns-
MepUMOI BO3MOX»KHOCTU

Kaxnprit kinace P,y B pasbnenun (6) ompeieisier 10 CyIECTBY eduH-
cmeennyro (C TOYHOCTHIO JI0 SKBUBAJEHTHOCTH) BO3MOXKHOCTH § € Py

5Cw. maparpad 4 «AJIropuTMBI SMIEPUYECKOTO ITOCTPOEHHSI CTOXACTHIECKH H3Me-
PHUMOIT BO3MOXKHOCTH U 0-aJIredphbl, MAKCUMAJILHO COIVIACYIOIIENl BEPOSITHOCTH C BO3-
MOXKHOCTBIO>.
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P P(0.001)

P0.101) P.011)

P0.100) Poi0y  Pro.o10)

Puc. 1. Jna Q = {wi,ws, w3} : a) «TpeyrojbHUK BO3MOXKHOCTEH» P 1
ceMb Kiaccos pacupesenenuit P 1g0), - - -, P(o.111), 06pasyiomux pasou-
enme P = P(g 100y UP0.010) U - .- UP.111) (6) 1 onpesensiomux cemp 1io-
NAPHO Pa3/IMIHbIX HEMPUBOIMMBIX Kraccos IP(g 19g), - - - Po.111) oKBUBa-
JIEHTHBIX BO3MOzKHOCTElH. 6) «TpeyrosbHuk BeposiTHOCTEl > Pr 1t cemb ero
HOJIMHOZKECTB — 11poo6pasoB P 100y, - - -, P(o.111), 0Opasyiomux pastue-
aue (9). Tlpn stom P g 100y = P(Pr), Pr € Pr(g.100); - - -» P(o.111) = P(Pr),
Pr € Pr(g.111); kKmaccer BeposaTnocteit Prig 100y = Pr(Y), § € P.100), - - -
Prg111y = Pr(9), 9 € P(.111), o6pasyior pazbuenne (9) TpeyrosibHuKa
Pr. Becem BepositHocTsIM Pr € Pr(¢) coorsercTByeT € MHCTBEHHAS C TOY-
HOCTBIO JI0 9KBUBAJIEHTHOCTH BO3MOXKHOCTL § € Py, Pr ~> {, e =
0.100,...,0.111.

Kinaccy Py cootsercrsyer B (9) Kmace Pr(e) passuwnviz seposTHOCTeit
Pr € Pr(e), ¢ Kax10ii 13 KOTOPBIX MAKCHMAJIBHO COMVIACOBaHA JIF00ast BO3-
MoxkHOCTD § € Py, € € (0, 1), cm. puc.l. Dror pesysbrar MO3BOJISIET
SMIIUPUICCKH BOCCTAHAB/IMBATH HEUETKHE MO/ MHOTMX M3 HA3BAHHBIX
BBIIIIE O6’]3€KTOB7 CTOXaCTUYIeCKUuEe MOJIC/IN KOTOPBIX IMIIMPUYIECKN BOCCTa-
HOBUTH HEBO3MOZKHO.

PaccmoTpum  110cs1e/10BaTe/IbHOCTD B3aMMHO HE3aBUCUMBIX 3KCIIEPH-
menroB (2, P(2), Pry), (2, P(Q), Pra),..., (2, P(Q), Pr,), croxacruue-
CKOIl MOJIEJIBIO KOTOPOI SIBJISI€TCST BEPOSITHOCTHOE TPOCTPAHCTBO (§2X. . . X

Q,P(QAx...x0Q), Pry x...xPry,).
B srom ciryuae ycuiennsiii 3.5. 4. rapantupyer, uro Ve >0 VA€ P(1)
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o] 1 n
lim Pr | sup [v(™(4) — = Pr(A)| >¢| =0. 10
im, B ( sup [#(4) = 25 muca) (10)
[Iycts cpenu BepositHocTeit Pri, Pra, ... koHeunoe unciio k pazimnd-
nbix, ckaxenm, Prl) ... Prf pacupemerenma pri £ Pr*({w;}), s =
1,...,k,i=1,2,..., KOTOPBIX yHOPSJIOUYEHBI COIVIACHO YCJIOBHUIO
prj >prs =>--- >0, pri+prs+---=1, s=1,...,k, (11)
u A € P(Q) — nexkoropoe cobbrtre. Torma B (10)
1 n k s
— Y Pr(A) = Pr(A4) = Pr(A 12
- Z 1(4) > (ns/n) Pr(A) (nlg( ); (12)
=1 s=1
rjae ng/n — dacrora, ¢ KOTopoii BepositHOCTb Pr® BeTpeuaercst B 10-
caenoBaresproctd Pri, ..., Pr,, s = 1,... k, ny/n+ - +ng/n = 1.
[Mockonbky mpu n = 1,2,... wacrorsl ng/n, s = 1,...,k, u3mens-

I0TCsA, BOOOIIE TOBOPs, HPOM3BOJIBHO, OCTABasiCh B IIpEJiejlaX OTPE3Ka
[0, 1], snagenne Pr(,)(A4) (12) npoussombHO «GIy’TaeT» MO OTPE3KY
[ min Pr®(A), max Pr®(A)], u 3a num npu n — oo cornacuo 3.5.4. (10)
1<s<k 1<s<k

ISx IS
Bee Gosiee Toumo ciepyer qactora v (A).

B amom cayuae snanue eeposammocmetdi Pri(A), ... Pr¥(A) ne noseo-
asem ouenums wacmomy v (A), a nabarodenue sa wacmomamu v™ (A),
n=1,2,..., ne n0360AAEM 60CCNAHOBUMY CIMOTACTNUYECKYIO MOOEAb HA-
oroderud.

Bumecme ¢ mem, ecau seposmmocmu Prl, ... Pr* maxoswi, wmo cyue-
CMEYem 603M0ACHOCL P, MaKcumaivio coeaacosannas ¢ kaicdot ee-
posmuocmuio® Prl, ... PrF (mo ecmv Pré® => 9, s =1,... k; 603moorc-
nocmn 9 nasweaemea Pri- ... Pr¥- cmozacmumecku usmepumot), mo
npu donoanumensnom yeaosuu (16) peeyaspnocmu Pri, ... Pr* xaace
Py oxeusarenmmoz § 6osmooicnocmed ModcHo 60CCTNANOGUMY M. H.
0e30UUOOUHO HA OCHOBE KOHEYHO20 “UCAL HAOA00EHUT U A000T 603-
mootcrocmu us waacca Proy damo caedyrougyro cobuumuiino-acmommyio

®Unaue rosops, cymecrsyer e = O.erez... € (0, 1), Takoe, ato Pr' € Pr(,, ...
Pr® € Pr(.y, peus uzger o P € Py, cm. (6), (9).
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unmepnpemayuto: ecau P(A) > P(B), mo cywecmeyem wucao N (A, B),

maxoe, wmo v (A) g v(")(B) dns ecex n > N(A, B).

Paccmorpnm BHauase COOLITHIHO-4ACTOTHYIO HMHTEPIPETAINIO BO3-
MOYKHOCTH. 3aMETHM, ITO B HOC/IEOBATEIHLHOCTH 7 HE3ABUCUMBIX HCIIbI-
TaHuil yacrora cobdbiTust A

k

V(A) =) (ng/n)r ") (A), (13)

s=1

rie v(")(A) — gacrora cobBITHS A B MOMIOCTEIOBATETBHOCTH TIOCTIEI0-
BATEJILHOCTH 1 UCIIBITAHUIT, B KOTOPOI MCXO0/] KOHTPOJIMPYETCsl BEPOSITHO-
crbio Pr®. Cornacuo yemsennomy 3.5.Y. (2) npu n — oo

() (4) T8 Pr(A) s=1,...,k. (%)

Vesosre MakcuMasbHoi coracosannocr § ¢ Prl, ... Pr* osmauaer,
qr0 cymectByer € = 0.eq€g ..., TaKoe, UTO pacrpejiejieHne B (5) BO3MOXK-
noctu 9 u pacupenenennst BepositHocreit Prl, ... PrF B (11) mosKHBI
VIIOBJIETBOPSITH YCJIOBHSIM

ej_]_<:>pj>p]+17<:>f]é ++p1‘j71+2p1‘j>1, (14)

ej =0<=pj=pj+1,— [; <1 j:1,2,...,s:1,...,k,
It KazkJioro s = 1,..., k, osHavaiomum, uro § € Py u Pr® € Pr(,), To
ectb uTo Pr® => ﬂ, = 1,..., k. CaenoBarenbHo, CymecTBYIOT QyHK-
mn As(-) € T(Pr®), s = 1,...,k, makue, aro mis soGoro A € P(Q)
P(A) = 41(Prl(A)) = :yk(Pr (A)). Mosromy coryacHO CXOIMMOCTH

B()npnn—>oo7( ( )) 'ys(Pr(A)):P(A),S:I,...,k,n,
caesioBarensio, ecam P(A) > P(B), to Pr®(A) > Pr¥(B), s =1,...,k,
a 9To O3Ha4aer, 4To cymecrsyer dnciao N (A, B), rakoe, 9To ¢ BEpOSITHO-
croio eummia v (A) > v(%)(B) st seex n > N(A,B)us=1,...,k.
Orciona coryacHo paBeHCTBY (13) ciiefyer, 4To u 6 paccmampueaemom
cayuae usmensowelica sepoamuocmu wepasencmeo P(A) > P(B) n. n.
saevem nepaserncmeo v (A) > v (B) daa ecex n > N(A, B).

"Venosust (14) osmauaror, uro BosMoxkHOCTH § Pr-croxacTuuecku usmepuma Jjist
Beex s = 1,...,k, [9].



Boccranosienne cToxacTUYeCKUX U HEUETKUX MOJeJIei 287

PaccMoTpuM 3a/1ady SMIIMPHYECKOTO BOCCTAHOBJICHUS BO3MOXKHOCTH,
KOTOpasi, KaK JIErKO BUJETh, 9KBUBAJEHTHA 3a/ia49e SMIIMPHIECKOrO OIpe-
nenenus e € (0, 1), nisa xkoroporo Pr® € Priyy, s =1,...,k.

BriGepem B kauectse A B pasencrsax (12) u (13) {wl} {wa}, ..., {wm}
U TIepeNuIneM UX B BUJIE

k
) .
Pr({u;}) £ prf” = D (ns/mhprf =1 m, o (12)
k
PO 20 =3 (ne/ )™ G =1, me (13
s=1
Tax kak mpu n — oo g Bcex s = 1,...,k u jgoboro m = 1,2, ...
(V%ns), . ,1/,(7?5)) L5 (pr{,...,pr;,), To cormacuo (12%), (13*) upu n— oo
vy~ —prj — 0, 7 =1,2,..., u, ciemoBaTeIbHO,
p . H. ,
- pm g =12, (15)
j=1,2,..., npuiem coracuo (14) n (12*) mas Bcex n = 1, 2 eCJH/I B
(n) (n) ;
(14) f5 <1(f5 > 1) mo s (15) £ <1 (fV > 1), j= 1,2,...
TIycTh BBIOIHEHO YCA06UE Pe2yaaprocmu BeposTaocTel Prl . .. ,Pr¥,

TO ecThb mycTh B (14)

f;;&l,s:l,...,k,j:1,2,.... (16)
Torpa B cuiry cxomumoctu (15) ,ILJIS{ aroboro m = 1,2,... Im = n(m)
Vn>nfn)<1(f()>1):>f (f(n) 1),7=1,...,m. Cneno-
BaTeJIbHO, Ha OCHOBE KOHEYHOI'O (3aBHC;1meFo oT M) 4Yuciaa Ha6JHO,ZLeHI/H/I
. H. 6e301nO0YHO OIPEIEISAIOTCA 3HAYeHUS €1, ...,6, B € = (.e1ea. ..
TO €CTh — KOHKPeTHas YIOpSAJ0YEeHHOCTh B 1 = p1 =2 p2 = ... 2 Dm-

DTOro JOCTATOYHO JIJIsi BOCCTAHOBJIEHUS YIOPSJIOYEHHOCTH BO3MOXKHO-

creii §(A) u §(B) mobeix cobbituii A, B € P(Q2). HeiicrBuresibHo, 1ycTh

i(A) & mini, i(B) = min i, Torma (A) = §(B), ecmm i(A) = i(B),
wi€A w;EB

a ecym, ckaxkeM, i(A) < i(B), ro §(A) > 9(B), u na ocuose n(i(B))

HAOJIIOIEHMIT 11. H. 0e30IMO0YHO MOXKHO BBIOPATH OJIHY M3 aJbTEPHATUB

1(4) = 9(B), wm §(A) > 9(B).
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2. AJropuTMbl 3MOUPUYECKOrO YIIOPSA0YECHUS
1 OIIEHUBAHUS BEPOATHOCTEN 3JIeMeHTapHBbIX
COOBITHUM

B 3amagax sMOUPUYIECKOro YHOPSIOYEHUs] BEPOSTHOCTEH 3JIeMeH-
TapHBIX COOLITUI MOJEJBIO IIOC/IEIOBATEILHOCTA 71 B3AMMHO HE3aBUCHU-
MBIX HCIIBITAHUI $IBJISIETCSI BEPOSITHOCTHOE TipocTpancTBo (27, P(Q"),

pri™ )=(2,P(2),Pry)x...x(2,P(2),Pr,), B koropom Q={w1,ws, ...},

1,...,n

n .
Prgr?.’n =Pry x...xPr, u (Q,P(Q),Pr;) — mMonens j-ro ucibiranns. Pe-
3YJIBTATOM 1 UCIIBITAHHI SIBJISIETCS COBOKYIIHOCTD YaCTOT /JI€MEHTaPHBIX
coObITH

n
m) _ 1 N
v = — E X,-(w(J)), 1=1,2..., (17)
n <
Jj=1
() . 1, w=uwj,
e wVY) — wucxon j-ro wcnbrtanus, X;(w) = — WHJHU-
07 w 7& Wi,
KaTopHast (DYHKIUS 3JIEMEHTapHOro cobblTust {w;}, W Bce caraemble
xi(@M) 4+ ... 4 xi(w™) Bzanvuo mesaBmenmer, i = 1,2,... Bepositro-
cri saeMenTapubix coobitnit Prj({w;}),i = 1,...,n, monapHo pasjuaHs
U OJIMHAKOBO YTIOPSIJIOUEHBI P BCEX UCHbITAaHUUSX j = 1,2,..., TO eCcThb

JUIsT KayKION mapbl wj, wg, ¢ # k, mubo Prj({w;}) > Pr;j({wy}), mmbo
Prj({wi}) < Prj({wg}), ns Beex j = 1,2,... Bnavenns Prj({w;}), i =
1,2,..., 7 =1,2,..., pagymeercsi, HeM3BECTHHI U HE BaXKHbBI, IIPEJICTaB-
JISIET MHTEPEC JIMIIL UX YIOPSI0YEHHOCTD, ONpe/ie/isieMast 3HAKAMU BCEX
paznocreit Prj({w;}) — Pry({wi}), i #k, i,k =1,2,..., koropas u noj-
JIEKUT OIPEJICJICHUIO Ha OCHOBE HaOJIIO/IeHnst 3HaYenuii gacror (17).

Jlyist TIocTpOeHusT AJITOPUTMOB 3MIIUPHYECKOTO YIIOPSIOYEHHsT BEPO-
srHocreit Prj(wi), Prj(ws),...,J =1,2,..., BOCHOIb3yeMCs CJIE/y OIAMI
daxTammu.

JIemma 1 (Xédaunr, [19, 20]). Ecau cayuwatinve sesuvuns &1, ..., &y
s3aummno nesasucumv, u Pr(ar < & < bx) =1, k= 1,...,n, mo daa
ao0bozo € > 0
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Pr({Z, — EZ, > ne}) < exp(— 2n252/z br — ag)?), (18)

k=1
n

ede Zp = > &.

k=1

IIpu ycoBusix jemMMbr 1

Pr({Z, — EZ, < —ne}) < exp(—2n 52/2 (b, — ax,)? (19)

u
Pr({|Z, — EZ,| > ne}) < 2exp(—2n 52/2 (b, — ax)?). (20)

HeticTBurenbHo, JJIst Ek = =& — b < Ek < —ap, k=1,...,n, n

Zn —EZ, > ne « Z, — EZ, < —ne; uepasencrso (20) ciemyer u3
uepasencts (18) u (19).

Ecmn B (18) &, = xi(w™®), rae w®) — ucxop k-ro ucrsrranms, mosess
koroporo (2,P(2),Pry), k=1,...,n, To

Pr (" =B 1" > e}) < exp(—2ne?), (21)
(n)
1Pr ({Vi(n) — Eg?% v, < —e}) < exp(—2ne?), (22)
B ™ g 2
Pr ({lv;” —E;, 1 "> e}) < 2exp(—2ne?), i=1,2,... (23)

Hepasencrea (21), (22), (23) mO3BOIAIOT NOIYYIHTH CJIELyIOIINE

o n A
NMHTEPBaJIbHbIE ONEHKHW JIJISA <«3IMIIMPUYCCKUX BepOHTHOCTeH»8 pI‘,E ) =

o0

8TIpu kazkaoM n, prgn) >0,i=12,...,m1 >, prz(.") = 1. Tak kak mpu n — o0
i=1

I/i(") — prz(.") RERiS 0, TO «dMIUpPHUIECKHAE BEPOSITHOCTHU» prgn), i=1,2,..., MOryT OBITH

BOCCTAHOBJIEHbI SMIINPUYIECCKU



290 IO.11. ITerTheB

(n) 1 1\ /2
Pr pr(n)/y.(n)—<—ln—> >l—a,i=1,2,..., (24)
. 2n «

ecn B (21) exp(—2ne?) = q,

(n) 1/2
Pr prgn)gy,i(n)—i—(ilnl) >1l—a,i=1,2,..., (25

1,...n 2n  «

ecrn B (22) exp(—2ne?) = a, un

(n) 1/2 1/2
1Pr Vi(”) — (i In g) < prgn) < I/Z»(n) + <i In z) >

2n  « 2n  «

>1—a,i=1,2,...,(26)

ecrn B (23) 2 exp(—2ne?) = a, xapaKTepusyIomIIe OMUOKH TPHOIAKEHsT
o n o n .
«3MITIPUYECKOIl BEPOSITHOCTH» DI, ) gacroroii yi( ), i =1,2,..., n =
n II. H.

1,2,... Bamernm, uTo cornacuo (23) mpu n — oo, v; ' —pr; = — 0, u6o
o0

npu qiobom € > 0 Y. exp(—2ne?) < 00, U, CleI0BATEILHO, TIPH JIFO60M
n=1

£ > 0 cornacuo jemme Bopesns-Kanresm® MoxeT mponsofiT Uk 1. H.

KOHEYHOE YHCJIO COOBITHIL {|1/,L-(n) - prgn)| >ch, n=12...

2.1. AJroput™M 3MOUPUYECKOTO yHOPsAIOYUEHUs] BEPOSIT-
HOCTEI1 3JIEMEHTapPHBIX COOBITHI, HE M3MEHSIOTITUXCSI
B IIpOIlecce MCObITAHUN

MO,ILGJIBIO mocjie 10BaTe/JIbHOCT 71 B3aMMHO HE3aBUCHUMBIX MCIIbITAa-
HUU B paccMaTpuBa€cMOM CJIydae ABJIACTCA BEPOATHOCTHOE ITPOCTPAaHCTBO

oo

9 Meitcrsurensho, cobbirme A = (| |J Ap IPOMCXOAMT TOTJIA M TOJBKO TOTJIA,
n=1lk>n
KOTJIa TPOUCXOIUT GECKOHETHO MHOTO COOBITHI TocIemoBaTebHOCTH A1, A2, ... Ecin

io: Pr(Ax) < oo, T0 Pr(A) = hm Pr(U Ax) < lim Y Pr(Ax) =0.
n=1 n—oo k>n

k>n
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Q™ P(Q"), pPr) = (Q,P(Q),Pr) x ... x (,P(Q),Pr), B koropom
Pr® = Prx... x Pr.
—_——

n pa3
Bajiava SMIUPUIECKOro yHopsiiodenust eposithocreii pr; = Pr({w;}),
1 = 1,...,8, 9JIEeMEHTapPHBIX COOBITUI COCTOUT B TOM, YTOOBI Ha OCHO-
o n n
BE pe3yJIbTATOB HAOJIIOIEHUI YacTOT V£ ),...,V§ ), n = 1,2,..., (17)

9JIEMEHTAPHBIX COOBITHI OLPEJIEJUTh ¢ FAPAHTHPOBAHHON BEPOSTHOCTHIO
IpaBHJIbHBIC OTHONICHHST Pr; > prj Win pr; < pry misd s(s — 1)/2 map
(i<k)e{l,...syx{l,....,s}={1,...,5}2, s=2,3,...

O6o3HagnM
Vi,?) = I/,L-(n) — Vlin)7 pr;. = pr; — prj, = E(")Vi(,?), L, k=1,2,..., i <k,
(27)
1 cPOpMyIUPYyEM 3aJ1a9y SMIUPUIECKOrO YIOPSIOYEHUsT BEPOSITHOCTEM
pry,...,pry KaK 3ajady OIpeJlesIeHus 3HAKOB DI ., ¢ < Kk, HA OCHOBe Ha-
OJIIOEHHBIX 3HAYEHUI l/i(;;),i <k i,k=1,...,8,n=12...,s=23,...
Tak xak
m_ 1y : :
n
vip) = Z(Xi(w(J)) _ Xk(w(J)))7 (28)
7j=1
e ciaaraemble Jiig § = 1,...,7m B3aMMHO HE3aBUCHUMBI U NPUHUMAIOT

snavennst —1,0 u 1, To corytacHo Jiemme 1 u 110710610 onenkam (21), (22)
u (23) st mo6oro 6 > 0 COOTBETCTBEHHO

(n)

Pr({vy) — pry, > 0}) < exp(—nd?/2), (29)
(n)

Pr({v\") — pry, < —6}) < exp(—nd?/2), (30)
(n)
Pr({|v\") — priz| > 8}) < 2exp(—nd?/2), (31)

u cortacto (24), (25) u (26) cooTBeTCTBEHHO

(n) 1/2

Pr ({prik > Vi(:) - (gln l) }) >1-—a (32)
n «

(n) 1/2

Pr ({prik <vi + (%m é) }) >1-aq, (33)
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ecrn B (29), (30) exp(—nd?/2) = a, n

(n) 1/2 1/2
Pr ({u;:)— (zlng) gprikgygg)+ (zlng) }) >1-—aq,
n o« n o«

ecn B (31) 2exp(—né?/2) = a.
Yenopust (32)—(34) oupeessiior ciydaiiHble MHOXKeCTBa

2 1 1/2
{kaG[lJL pmk>Lﬁ?(—ln—) }, (35)

n (6%
. 9 1\1/2
1/2 1/2
(n) 2 2 (n) 2 2
) -1,1 v — | —=1ln— <pri. < v —In— ,
{prlk € [-1,1], v, <n na> pry, < v + (n na

[OKPBIBAIOIINE UCTHHHOE 3HAYEHHUE Prj;, ¢ BEPOSITHOCTBIO, GoJibiieii 1 —
ac(0,1), i<k ik=12..n=12...

[TockoubKy cormacHo oneHKaM (29)—(34) jyist oupejiesieHnst 3HaKa pry,
Tpebyercst TeM GOJIbIIE UCIBITAHWN, YeM MEHBIIE |pPr,y|, AArOpUTM SMIIH-
PUYECKOTO YIIOPSIIOYEHUsT BEPOSATHOCTE! DIy, . . ., Pry JOJIZKEH «PACHO3HA-
BaTh MaJIOCTh» |Pr;,| U «[IPUHUMATH PEIEHUEe» [IPOJIOJIZKUTh UCIIBITAHNUS,

(n)
ec/u 3HaveHue |V, | CBUAETENILCTBYET O MAIOCTH |PIy|.
PaccMoTpuM  cile/yromuii - aaropuT™  CTATUCTHYECKUX  PeIleHuil 06
YIOPSIJIOYEHHOCTH BEPOSITHOCTEH DIy, .. ., Pry :
st Beex map (i < k) € {1,...,s} x{1,...,s}un=1,2,...
(n)

e ecim vy~ > 609) o [y : cumrars pri, > 0;
e ccin 1/1.(]?) < —6() 10 Oy : cumrars pry, < 0; (38)

n
e ecin |Vi(k)| <69 10 () MPONOIKHUTE MCIBITAHIIS.

B asropurme (38) npu kaxjaom n = 1,2,... OIpOBEPsIIOTCS yCIIOBUST Pe-
mernit (1,09 u O ayist Beex s(s — 1)/2 map @ < k,i,k = 1,...,s. Ecom
JIUT BCEX Hap MPH HEKOTOPOM 7 MPUHSATHI TOIBKO pemenus [y mmu (o,
To anroputM (38) 3aBeplieH, eciu XKe XOTst Obl JJIsl OJIHOM [apbl IIPUHSITO
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pemenne (O, TO IIPU KaxKJIOM CJIELYIONIEM UCIIBITAHUN TPOBEPSIOTCS YCIIO-
Bus pemrennii [y, o u O, 1 paHee NPUHATHIE PENICHUA KOPPEKTUPYIOTCS
st Beex S(s —1)/2 map @ < k, i,k = 1,...,s. Iloguepkuem, 4ro perie-
Hust [y u [y oTHOCATCST K KasKIoi oTHeabHoM nmape ¢ < k, a pemrerne O
oTHOCUTCs KO BeeM s(s — 1)/2 mapam.

3aj1ada SMIUPUIECKOr0 YIIOPsIOUEHHsT BEPOSITHOCTEH Py, . . ., Pry Oy-

6 i v (i< k
JeT pelleHa, ecu Ha OCHOBE HaO/IONEHHBIX 3Hadenuil v, , (i < k) €
{1,...,s} x{1,..., s} 6ynyr upunsrs! Bce s(s—1)/2 pemennii [1; win O
U OIEHEHbI BEPOSTHOCTH COILyTCTBYIONIUX OMIMOOK, MOCKOJIBKY 9TO MO3-
BOJIUT OIPEJIEUTL YIOPSAJIOYEHHOCT Pry > ... > PI; BepogTHOCTEil
pry,...,Pry, C FADAHTUPOBAHHON BEPOSITHOCTHIO COBIAJIAIONIYIO C UCTUH-
HO# X yIOPSAJOICHHOCTDIO.

Pacemorpum osipobree asroput™m (38) st (huKCHpOBAHHON HAPHI
i < k. B (38), kak yxke ObL10 ckazano, ()9 — CHMBOJIBI IIPEKpAIECHNUST
UCIIBITAHNN U NPUHATHUS OJJHOI'O U3 JIBYX pelieHuit pr,;, > 0 wm pry;, < 0,
() — CHMBOJI IIPOJIOJIPKEHUsI UCIIBITAHNI KAK PEAKIINU HA YCJIOBUE |V1(1? )| <
§(™9) | crueTeBCTBYIOMEE O MAOCTH |pr;;| I HEIOCTATOMHOCTH KOIte-
CTBa N UCHBITAHUN JJIS OLpeeIeHus] 3HAKA DIy} 6 >0, n=1,2,...
Jasee GygeT MOKA3aHO, 4TO, €CIM Ipu 1 — 0o 0% — 0, 1o pere-
Hue O JUisd KaxXj0il napbl ¢ < k MOXKET ObITh NPUHATO JIUIIb IS II. H.
KOHEYHOI'O YUCJIa 1 UCHBITAHUIN, U, TEM CAMBIM, aJITOPUTM MPUHSITUAS OJI-
Horo u3 pemrenuit [y nam Uy, onpejesdionero 3uHak pry;, JJjs BCeX Hap
1 <k, i,k =1,...,s, Oyaer 3aBepIieH MOC/I€ II. H. KOHEYHOI'O YUCJIA UC-
OBITAHUNA.

Takum ob6pasoM B ajropurMe (38) UHCIIO UCHBITAHUIA 1 yBEJIHIHBACT-
cs1 10 TeX ITI0p, MOKa 1A BeeX s(s — 1) /2 map 4 < k He 3aBepIIIEHDI I[HKJIbI
O 1 He 3aKOHYEHA 0OYCJIOBJICHHAS IMI PEBU3HUs PEICHNUT, IPHHATHIX pa-
Hee juist Beex (s —1)/2 map i <k, i,k =1,...,s.

Ecnun ng — umemo ucnpiTaHuUil, Ipu KOTOPOM IIEPBBIM pa3 3aBepiie-
Hbl Bce s(s — 1)/2 mukioB O, TO Ha Ng-OM UCIBITAHUE AArOpUTM (38)
3aBepIIEeH.

st onpenenenus B (38) 3Havdenuii § (”75), n=1,2,..., 3a1a/IMM OIleH-
Ky CBEPXY a®) peposrHOCTH OMMGOUnBIX pernenuit (1 1 Os.
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[TycTp HabsoneHHOE 3HAYEHUE V( s 5 )| B TO BpeMs KaK Ha Ca-
MoOM zejie pry < 0. B TakoMm ciydae pelreHue Dl. «CYUTATB Pry, > 0»
onmbOIHO, ero BepossTHOCTH

(n) (n)
PI‘({I/Z-(]?) > 6(”’5)}|p1ri,C <0) < Pr({u},? — pry, > s }]pr i <0) <
< exp(—n(6)2/2) £ o8 (39)

ITepBoe nepaBeHCTBO B (39) sIBJISAETCS CJIEICTBAEM TOTO, UTO COOBITHE

(n) > §ms) CHITY HepaBeHCTBa prlk < 0, XapaKTepu3yIomiero BeposiT-

n,s

nocrs Pr” ), BJIeYET COOBITHE {l/ik — pr; > b} )}, BTOpPOE HEPABEHCTBO
ectb ciencrBue (29) HepasencTBa XeduHra. 3HaYCHHE a®) onennsaer
CBEPXY BEPOATHOCTH OIMMOOYHOrO pelieHus (11 u olpejiesisgeT 3Ha4eHne

1/2

ey (2 1\

o0\ = | —ln — ,m=1,2,...,s=2,3,... (40)
n a(s)

B paccmarpusaemom B 9TOoM maparpade ciaydae He M3MEHSIONeNRcs B
IPOIECCe MCHBITAHUI BEPOATHOCTH U 3aJaHHOM AlpUOPU S MOXKHO BbI-
oparb a'®) = o = const, mm onpexesnts l®) — 0 npu s — 0o, ecan s
anpuopn He (PUKCUPOBAHO. B mocyeaneM ciaydae pesyabTaT KazKIoro J10-
HOJTHUTETHLHOIO UCHBITAHUS JIOJIZKEH ObITH YITEH [P IPUHITUN PEIeHI
O wim Oy qyist Beex s(s —1)/2map i < k, i,k=1,...,8, s=2,3,...,a
BEPOSITHOCTD TOTO, 9TO XOTs 66l 010 U3 §(s — 1)/2 pemenuit O nm Oy
OKasKeTCs HEBEPHBIM, OLCHUBAJIACH CBEPXY 3aJaHHBIM allpUOPU 3HAYCHU-
eM @, OTHUM W TeM 2Ke JJIsl Bcex S = 2,3, ...

IMockonbky BTOpOE HepaBeH?T)BO B (39) BepHO U 11pu ycsioBum pry, > 0,

n n n,s s
TO ecTh MOCKOMbKY 1 Pr )({Vik — pry. > 09} pr, > 0) < ¥, 1o
HEPaBEHCTBO

(n)
Pr({pry, > v — 67} |pry > 0) > 1 —a® (41)

OII€EHNBaeT CHU3Y 3HaAYCHUEM 1-— O[(S) BEPOATHOCTD IIPABUJIBHOT'O PDEIICHU A
L.

Y¥enosue |pry, < 0B pr(™ (+|pr;, < 0) 3ammcaHo KaK XapaKTePUCTHKA BEPOSTHOCTH
Pr™. Ecsiu ocite BEPTUKAJIBLHONW YE€PTHI 3AIIMCAHO YCJIOBUE B (PUT'YPHBIX CKOOKaX, TO,
nanpuvep, Pr(™ (-|{A}) — ycnosras npu yciosun {A} BeposTHOCT.
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|
O 1
R 1 A
- > - - ™
1 —(Sgn’s) 0 (5(n;s) 1 Vik
1
; |
| |
| 1
| |
I
pry, < Vz(I:L) + 5(71,,8)) przk > v ( ) _ 5(n,s)) 6.
Crsvsss0s4e A ' r\\\\\u\\\\\\‘l
L (n) | J L 1 (n) J
1 Vik' _ gns) 0 s ik 1 pry

(n)

Puc. 2. a. O6actn Hab/IIO/IEHHBIX 3HaUeHnit 1), TP KOTOPBIX IPUHUMA-

torcst perterust [y, 0o u O B anropurme (38). 6. CJIyqaf/'IHbIe MHTEPBaJIbI
n

[—1 V(k)—i—(S(” )Y ( ;k) —§(m9) 1], §(m8) = ( In — )1/2 MOKPBIBAIOIIIE

UCTHUHHBIC 3Ha4eHud Pry, < 0 ¥ COOTBETCTBEHHO przk > 0 ¢ BeposiITHOCTBIO,

oupureit 1 — al®)

(n)

[eno B ToM, uro npu nabmonennoM B (38) snadvenun v~ > 59 =

(% In a(ls) )12 coorBercTyIONas peanmzamnus

n 2 1 1/2
{prik € [_17 1]7 PTi = Vz(k) - (E In W) > 0} (*)

caydaiiHoro Muoxkectsa (35) u, TeM GoJiee, CoJleprKaIuil MHOKECTBO (%)
unrepsai (0,1], cormacuo orenke (41) HAKPBIBAIOT HCTHHHOE 3HAYEHIE
pri;, orBedatorniee B (38) perenuto pr, > 0, ¢ BepOSTHOCTBIO, GosibIIIefi
1—a®, em. puc. 2.

BeposttHOCTD Ommbounoro pemennst [y OIEHNBAETCS CBEPXY TEM JKe
suauennem o(®), u6o

(n) (n)
Pr({v) < =6} |pry > 0) < Pr({v —pry, < =609 }pry, > 0) <
< exp(—n(6™)2/2) = o), (42)
a TaK Kak U Ipu ycjaosuu pry, < 0

(n)
Pr({v) — pry < =89 }[pry, < 0) < (¥, (43)
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TO HEPaBEHCTBO 1

(n)
Pr({pry < v + 609} |pry, < 0) > 1 — ol (44)

OTIEHNBAEeT CHU3Y BEPOATHOCTbL BEpPHOro pemrenus [ly Tem ke, 9TO U
B (41), 3nauenmem 1 — (™| [OCKOJIBKY IpH HAG/IIONEHHOM 3HAYCHUNI

(n) n,s) __ 2 1/2 .
vy < —6ms) = —(£In (s)) /2 cooTBETCTBYIOMAS PEATIZAIHS CITy Yaii-
HOTO MHOYKECTBA (36) COIIacHO OleHKe (44) MOKPBIBAET UCTUHHOE 3HAYC-
Hue pr;, < 0 ¢ BeposiTHOCTBIO, Oosibiei 1 — a(s), CcM. puc. 2.

(

TTokazeM, aTo cobprrme {—6™%) < Vi;j) < 69}, kak B carydae pry, >
0, Tax u B cirydae pry, < 0, jIs KaxKa0ro s = 2,3, ... MOZKET BLIIOJIHATBCA
JIUIID JIJIst T1. H. KOHEYHOTO YUC/Ia UCHbITaHuit n = 1,2, ...

ITycrs |pr;y,| = 2 > 0. Torma npu gocrarodno GosbImx n

(

Pr({lvy| N Iprae] = 2ei) <

<9

$ ) > 9, — §9) p
{Ipra| — W] = 2ea Y | = 2e) <
n

< Pr({|prix — 1| = 26 — 89} [pryg| = 2631 <

(n)

< Pr({lpry — v > e} < 2exp(—ned/2). (45)

Heno B ToM, wUTO, eciu ]przk] 261k, TO coObITHE {\1/ )\ < gy
BjedeT cobbitre {|pry,| — |Vik | > 2e4, — (™)}, KoTOpOE B CBOIO OUEpETH
BJIedeT cobbiTre {|pr;, — 1/1(,11 )\ > 2e — (5(”’8)}, OTKY/I& CJIEJIYIOT [IEPBOe 1
BTOpOEe HepaseHcTBa B (45). [Jasee, tak kak cormacuo (40) st jiro6oro
s=2,3,...upun — oo %) — (), To,uﬂHBcexn>n()aik—d(”s)>0
U st TaKI/IX n cobbite {|pr;, — I/Zk | 2ei — 09} Biewer cobprTHe
{Ipr;r — l/lk ] €k }, OTKY/Ia CJIeJIyeT IIpPe/IIoce/iHee HepaBeHCTBO B (45).
[Tocennee HepaBeHCTBO B (45) siBjIsieTcst BADHAHTOM HepaBeHCTBa Xed-

qumHra, cM. jjeMMy 1 u HepaserncTBa (31). ITockoIbKy cortacHO HepaBeH-
crBaMm B (45)

"B (44) {pr;, < ( ) 4 50 )} — cobbITHE, IIPOTHBOIOIOXKHOE COBBITUIO {1/ —
pryj, < =6} 5 (43
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ZPI" (v < 00} |Ipryg| > 2e > 0) =

o
= Z Pr (LI < 009 Y[Iprye] > 2e) <2 exp(—ned /2) < 0o

TO cormacHo JiemMme Bopeng-Kanremmun mgua smoboro s = 2,3,... Mo-
KET MOM30HTH JIUIIb I H. KOHEYHOe 9nciio cobbrrmit {—(%) < I/Z(;; ) <
sms)Y n = 1,2,..., mocie KOTOPHIX GyIeT IPHHSATO OJHO U3 PEITeHMil
Uy mym Os.

Yro0bI O1IeHUTDH (PAKTUIECKYIO BEPOSITHOCTD XOTsI ObI OJHOM OIMINOKHU B
s(s—1)/2 pemennsix [y u Oy, npuHATHIX 110 3aBepiiennn aaropurma (38),
peJICTaBUM cebe, ITO ajrOPUTM UCUEPIAH HA 1 = N 4-OM HUCIIBITAHUM,

(n)

Vi >V, >...>Vi(sn),n:ns, (46)

— IIOJIyY€HHasd B PE3YJIbTaTe 7 g UCIIbITAHU YIIOPAJOIEHHOCTDH 110 y6b113a—

HUIO YaCTOT 21-TO, 19-TO, ..., 15-TO dJEMEHTAPHBIX cobbrTmit 2 u

,L(ﬁ,)u > 6 V'L(:ljlyis > 6% n = n,, (47)
— (s—1) ycnosme, obecrieansiree puasTae (s—1) pemermit (Jq mma'3 Oy,
COIVIACHO KOTOPBIM PI;, 4, > 0,...,pr; ;> 0; n1pu TOM BEPOATHOCTH
xoTst OBl OJ(HON ommMOKK cpeju 9TuX (s — 1) perennii He MPEBOCXOANT
(s —1)al).

IToceauee 3amevanue TpedyeT pa3bsiCHEHHI, TIOCKOIBKY (1, . . .,%5) —
PEAAUSAUUA CAYHATHOT NOCAEI06AMENLHOCTNU (L1, . . ., Ls), YIODSIOTHBA-
IOIEel 9acTOThI VL(?) > VL(Q) > ... 2 I/L(?) JJst Kaxkgoro n = 1,2..., a
Ns — peal3alys CIyJaifHoOro 9iCcsIa NCIBITAHUI, IPH KOTOPOM I€PBBIit
pa3 npunsaTh Bee (s — 1)/2 pemennii [ u Oy. Tem He Menee

({VLZL;Z)+1 > 59y fpr,, ., <0} <

12Crporue nepasencrsa B (46) cieayior uz ycmosuit (47) npunsatus perenmit [y

nsm Oy, cOryIacHO KOTOPBIM y< ™ _ 1(21 = f:iﬁl >89 p=1,...,5s—1.

,ZLeﬂo B TOM, 9TO, BO3MOXKHO, KaK %+ < %41, TAK U ¢ > 4441, t = 1,...,5 — 1.



298 IO.11. ITerTheB

(ns
< Z Pr ({VL:LZ)_A,_I prLt,Lt+1 > 5(n5’8)}|{prLt,Lt+1 < O}) <

(i,0¢41)

< (=8t 9)?/2) = o, (48)

IIOCKOJIbKY HEPABEHCTBA (48) BBIIOIHSIOTCS JIst 000N pean3amue Ly =
it, t=1,...,s, ygosiersopsiomnieil yciosusim (46) u (47).

Yo KacaeTcss ocTanbHbIX s(s—1)/2—(s—1) = (s—1)(s—2)/2 pere-
HUii, TO, IOCKOJIbKY B cuily HepaseHCTB (46), (47) st ¢ > ¢ BBINOJIHEHO
HEPABEHCTBO (o) = )y (s +...+ () s (g — t)5(”$’s), TO

it,iq ity it41 Tt41,5t42 iqg—1,%q
BEPOATHOCTD OIINOOYHOCTH (baKTI/I‘IQCKOI‘O pereHnd B 9TOM CJllydae

(”3)
Pr({vs) > (g — 1)6@=*)}pr,, ;, < 0) <
< exp(—n(g — )2(67+*))2/2) = (1))@= (49)

[Tosromy BeposiTHOCTB XOTst ObI OJIHOM ommOKN BO Beex S(s—1)/2 pe-

MIeHsIX He 6oJIbIe, dem BEPOSITHOCTH XOTsI ObI OJIHOM OMMOKN B (hbakTh-
YeCKH IPUHATHIX: (S—1) pemenusx v;, ;, >o0ss) t=1,.. . s—1, (s—2)
PEIeHUSX Vi, j, 5 > 20(ns) t=1,...,5—2,..., (s— (s —1)) pemrenmsx

Vi i, > (6%))571 10 ecth ne Gosbime, uem (51__10)[(1 — 0‘28:2‘;1) |lamals) =
(s = Dol + (s = 2)(a)2 + ... +2(a))*72 4 (o)1 = (s — 1)al®) +

o(al®)).

Teopema 1. ITycmov 6 aseopumme (38) amnupuveckozo ynopadouenus
8EPOAMHOCTNEN INEMEHMAPHOIL COOLMUL PIy, . . .Pr,, als) ¢ (0,1) oue-
HUBAEM, CEEPTY BEPOAMHOCTIL owubourozo peuwenus 11 uau Uy, Toeda
sce s(s—1)/2 pewenutl 6ydym npunamove Ha OCHOBE M. H. KOHEUHO20 YUC-
AG UCTOIMAHUT, U ECAU T — YUCAO UCHBIMAHUL, NPU KOMOPOM NEPEbIL
pa3 npunamu 6ce s(s — 1)/2 pewenud, u 1/( O I/(ns) > > V( na) _
NOAYUEHHAA YNOPAJOUEHHOCTID HACTOM, MO ucno./vtaﬂ ynopﬂ&ouennocmb
6EPOAMHOCTNET INEMEHMAPHHLT COOBIMUL ecs PTy > Pry, > ... > Py,
U BEPOAMHOCTNG MO20, MO HATIEHHAA YNOPAJOUEHHOCTL GEPOAMHOCITL-
Het INCMEHMAPHBIL co6mmu112006nadlaem C UL UCTNUHHOT YNOPAAOUEHHO-
(I—a*—1)

cmwto, boave, “em 11185‘ + = (=) oo = 1— (s = 1)al®) +o(al).

s—1 . 2 s—1
WS (s — f)ad = — s+1d Za] S—(s—l)ﬁ—%
j=1
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Bameuanmue 1. Ecim unciio s ynopsijiounBaeMbix B anropurme (38) Bepo-
ATHOCTEN 3JIEMEHTAPHBIX COOBITUI AIIPUOPH JII00O0E, TO OLEHKU BEPOSTHO-
cTeit OIMMOOYHBIX PeIeHnl 1e1ecO00PAa3HO BBIOPATH COIVIACHO YCJIOBHUIO

a®) =a/(s—1), s =2,3,..., e @ — anpHOpHAS OIEHKA BEPOSITHO-
CTU OIMUOOTHOTO YIOPSJIOYEHIST BEPOSITHOCTEHN S 3JIEMEHTAPHBIX COOBITHUIA.
IIpu takom omnpenenennn a'®, s = 2,3,..., BepOSTHOCTD OMINGOTHOrO

YIOPSIIOUeHUsI BEPOATHOCTEN JIF00Or0 KOHEYHOI'O YHC/IA dJIeMEeHTapPHBIX
COOBLITHIT OIEHUBAETCST CBEPXY 3HadeHHeM o + o(a).

Bameuanne 2. Ajropurm (38) SIMIMPHYECKOTO YHOPSIOYCHUST BEPOSIT-
HOCTeH 3JIEeMEHTAPHBIX COOBITHUI MO3BOJUT ONEHUTHh U UX 3HAYEHUSI, €CJIN
YIOPsIIOYEHHOCTH 4acToT (46) mosyunrs Kak pesyibrar (s— 1) perenui,
00yCJIOBJIEHHBIX COOBITHEM

1
Q2N {ui(;fgiﬂ > 25(%,5)} : (47%)

k=1

st KoToporo cormacuo Teopeme 1 Pr(™)(Q,) > 1 — (s —1)al®) + o(al®)),
rie al®) = exp(—n(20))2/2) = exp(—2n(6("*))?), u yuecrs, aro 1pH

A S
9TOM BEPOSTHOCTL cOObITHS Rs= [ {I/i(:s)f §5(ns:) <pr;, < l/i(:s)Jr 5(”375)}
k=1

15

6oubie!®, uem 1 — 2sa(®). Jleno B ToM, 4ro cobbiTHE {V(ns) + 5(ns8) >

i1

pr;, > v = §nes) > V‘(:S) + 609 > opr > ) gnes) S

21 () 12

1s
mee BEpOATHOCTH pPr; > pIr;, > ... > DI, , [ABJIACTCI CJCJCTBUCM
cobeiTust Qs N Rg, u, cieoBaresibHO, €ro BEPOSATHOCTH OOJIBINE, €M
1— (35— 1)at® 4 o(a®).

>y 5(ss) Zpr;, = Vz-(js) — 6(”575)}, MHTEPBAJIBLHO OIEHUBAIO-

2.2. AAropuTM 3MOUPHUYECKOTO YIIOPsiJOYEHUsI BEPOAT-
HOCTeil 3JIeMeHTapPHbIX COOBITHI, U3MEHSIOIINXCS B
mporiecce MCObITaHWI

B sTom maparpade Moiesbio oc/1e/10BaTe/ILHOCTH 1t B3AUMHO HE3ABU-
CHMBIX WCIBITAHUI SIBJISIETCS BEPOSITHOCTHOE TpocTpancTso (2™, P (™),

BEemm Pr(A:) = 1 —a;, To Pr(() A) > 1- Y au.

i=1 =1
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Pr(”)

1.0 =L P(Q), Pri)x.. x(Q,P(Q), Pry,), B koropom Q= {w1,wa, ...},
Prgﬁ?.,n = Pry x...xPr,, (Q,P(Q),Pr;) — Mozmesns j-ro UCIBITAHUSI, BEPO-
srHoctn Prj({wi}), Prj({w2}),... npm mobom j = 1,2,... nomapuo pas-
JIMYIHBI U OJIMHAKOBO YIIOPSJIOUEHBI, TO €CTh Jist 000 napel i # k, i,k =
1,2,..., mb6o Prj({w;}) > Prj({ws}), mu6o Pr;({w;}) < Pr;({wg}) mus
Bcex j =1,2,...

OmnpeiesiiM  «3MIUPHYIECKHE BEPOSTHOCTU» JIEMEHTAPHBIX COOBITHIL
¥l OICHHUBAIOIINE UX YACTOTHI PABCHCTBAMU

1 — 1 Ny
pri™ = E]Z‘Tl?r(wi), " = - ;Xi(w@), i=1,2..,n=12...,

(50)

B KOTOPBIX X;(+) — uHIUKATOpHAs (DYHKIMS JEMEHTAPHOTO COOBLITUS
N (n) (n) _ _ (n)

{wi}, i = 1,2,..., u, pasymeercs, E(1 _mVi = Prj , upuueMm npn

(n) _ _ (n) ILH.

n — oo v, —pr; — 0. llocKOIbKY yHIOPsIOIEHHOCTH KaK Bepo-
arHocreit Prj({wi}), Prj({ws2}), ... mas Becex j = 1,2,..., Tak u «9MIm-

PUYECKUX BepoATHOCTe» pry ~,pry ... g moboro n = 1,2,... onn-
HaKOBBI, a yHOpS{,ZLO‘{eHHOCTb IIocjie JHuX MOZKeT 6])ITI) OoIrpeJjesieHa dMITN-
PUYECKH, TO SMIUPUICCKH MOYXKET ObITH OIpeesieHa U YIIOPSI0IeHHOCTh

Prj({wi}), Prj({wa}), . ..

Pacemorpum aHaorugHbIi agropurmy (38) ajJropuTM SMITPUIECKO-

(n) _(n)

ro YHOPSIIOYCHHST «IMIMPUYECKAX BEPOSITHOCTEH» Dpry  ,Pry ..., CO-
[JIACHO KoTopoMmy it Beex i@ < k, i,k € {1,...,s}, n = 1,2,... u
§=2,3,...:

e ecymn l/i(:) > 5(”75), To [y : cumrTaTh prl(-z) > 0;

e ccin 1/1.(]?) < —6(%) 10 Oy : cunrars prgz) < 0; (51)

e ccin |uf: )| < 6(™%) | 1o (): UPONOIZKATD HCIBITAHUS.
B (51)
prgz) = pr,gn)fpr,(gn), I/Z»(;Z) = Vi(n)fyl(gn), 1<i<k<s,n=1,2,... (52)

CgoiictBa anmropurMa (51) momobusl coiicTBam asnroputma (38). s
onpeenenus suadennii 4% 3anauM ONeHKE CBEPXY al®) s=1,2,...,
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BeposiTHOCTEl ormubounbix perreruit (1 u [o. IlycTh BbIMOIHEHO COOBI-
(n)

THe {VZ»(;:) > §(m%)} u npumsiTo perenie pr;’ > 0, B To BpeMs Kak Ha

n
caMoM JieJie prgk) < 0. BeposiTHOCTH Takoro ommboIHOTO perrerust [1q

(n)
1PI“ ({VZ(;:) > 6(”’5)}|pr52) <0) <

(n)
< Pr ({ug) —pe) > 6yl < 0) <

)

< exp(—n(8)2/2) 2 o). (53)

B (53) samanmoe ampuopn 3madenne ol®) omennmBaer cBepxy BeposT-
HOCTB OIMUGOYHOrO pemenns [l U onpeiessgeT 3HadeHue

(ns) 9 1 1/2
5 ’ == ﬁlnm ,712172,,_,,5:2’3,..., (54)

Takoe e, kKak 1 B (40). Tak Kak u B TOM C/Iydae, KOrja Ha CAMOM JIeJie

(n)
priZ > 0,

(n)
1Pr ({VZ(;:) — prgg) > 6("’5)}|pr52) >0) < oz(s), (55)

I )
TO TOJI06HO HepaBeHCTBY (41) HepaBeHCTBO

(n)
Pr (fory > vl = 6" prf) > 0) > 1 -0 (56)

OIIEHUBAET CHU3Y BEPOSITHOCTb BEPHOI'o perieHus [11.
Jeno B TOM, 9TO 1Ipu HABJIIOJEHHOM COOBITUH {I/Z(;Z ) > 6(”75)} cirydaii-
(n) (n) (n) n,s
noe MHOXkecTBO {pr,;,~ € [—1,1], pr;’ > v~ — 5™} (35) mokpoiBaer
nermiHoe sHasene prit) > 0 0 il — o)
pr;.” > 0 ¢ BepoaTHOCTIO, OOJIbIICH '),
AHAJIOTUYIHO, €CJTH BEPOSITHOCTH OIMMOOYHOTO perenust [o

(n)
Pr ({r) < =6 prly) > 0) < exp(—n(3™)?/2) = o), (57)

geeey

TO HEPaBEHCTBO
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B o™ < ) sns) NG
Pr ({pr <y +90 }|pr <0)>1-« (58)

OIEHNBAET CHU3Y BEPOSATHOCTH BEPHOIO permenus [lo.
o n

Haxkonern, 4To KacaeTcss coObITHI {|Vz(k)| <O n=1,2,..., upn-
BOJISANIUX K PEMICHUIO () MPOJIOJIKATH UCHBITAHUS, TO, B OTJUINE OT Pac-
cMoTpenHoro B naparpade 2.1 ciayuast HeM3MEHHON BepOSTHOCTH, KOHTPO-
JINPYIOWIEH MCXOABI MCILITAHWIA, IIPU U3MEHSIOMIECHCT BEPOITHOCTH yCJIO-
BHUE, IPX KOTOPOM OYJIET BBIIOJIHATHCH 1. H. KOHEIHOE YUCJI0 TAKUX COObI-
THil, HE MOXKET OBITH BBIIOJHEHO 0€3 JIOMOJHUTEIbHBIX MTPEJITOI0KEHIN
0 MOJIEJIM UCIILITAHMIA.

Peun, pasymeercd, MIET O MOJENAX, B KOTOPBIX IPU 1 — OO0 JJIA

. n o
nexoropbix'% i # k pr;;” — 0. B cieyromeit sienme NoKa3aHo, 4TO €C/IH
n

pu n — 00 prgk) — 0, HO «He CJIUIIKOM ObICTPO», TO perenne O B (51)
BCAKNMIL pas3 OyIeT IPUHATO JUINDb JJId 1. H. KOHCYHOTO YMCJIA HCILITAHMIA.

JIeMMa 2. FEcau npu ecex docmamouno borvwurn u ecexr i,k =1,...,s
]pr \ > (14 65,5)00%), 20e 6 onpedenenvi 6 (54), ens > 0 u ydosae-

o0
2
meopaiom yeaosuam Y. (al®))ens < oo, 6 xomopwx al®) = af(s—1), s =
n=1
2,3,..., mo c 8epoAMHOCMBIO eduHUYA 0ada Kascdozo s = 2,3, ... npouc-

Todum Auw Korewroe wucao cobvimud'’ {]1/1(,?)| <o n=1,2,...

HokazaresbcrBo. Eciu ]prl(.z)\ > (1 + £,6)0%, 10 cobbrrHe
{|VZ(;;)| < 609} Breder coGuitie {|VZ(]?) - prZ(Z)| > 0™} ubo
i = el > el = 2 (L gt a0

snvsé(”’s). CirenoBaresbHo, Pr1 ({]yzk\ < oms)y ]pr \ > (1
) < P (2 — ) 3 ensd )] D] > 1+

_l’_

YEcmu mst seex (i < k) € {1,...,5}2 |pr<”)| > pr;, > 0 npu mobom n = 1,2, .
B YaCTHOCTH, €CJIM cpeau BepoaTHocTell Pri, Pra, ... KOHEUYHOE YHC/I0 PA3/IUYHBIX, TO
CUTYyaIlis He OTJIMYAETCsI OT PAaCCMOTPEHHOM B maparpade 2.1.

17Yenosre sreMMBI MOXKHO ¢HOPMYJIMPOBATH KaK TpeGOBAHME K MOJIE/IN UCIIBLITAHMIIA,
a MMeHHO: Jyist Bcex j = 1,...,n upu Bcex jocrarodno Gombmmx n | Prj({wi}) —
Pr;({wr})| > (1 + ens)d™ = pr?| > (14 e0)d™), ik = 1,...,8, n =
1,2,..., s=2,3,.
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)5(7%8)) < Qexp(f (ens 5(7%8))2/2) = 2(a(5))€%vs, U, B CWIy YyCJO-

BUIl JICMMBLI, Z Prln) ({] ‘ < on }]pr > (1 + En,s)5(n’s))
2 Pri%y) ({v)| < 6™ prly) > (14 €0,0)009) < 23 (al)fns <
n=1

oo, 8—2,3,...

Cornacao JsiemMe Bopessi-KaaTesim 570 03HAaYaeT, YTO IMTPOUCXO-
JAT I H. KOHEYHOE YHCJIO COOBITHH B IOC/IEOBATEILHOCTH {‘I/lk)‘
s i k=1,...,5, n=1,2,..., s=2,3,...

B 9TOM COCTOUT €JMHCTBEHHOE, HO CYIIIECTBEHHOE, OTJINYINEe IMIIUPU-
YECCKOTO YIOPSIZIOUEHUsT BEPOSITHOCTEH 3JIEMEHTAPHBIX COOLITHI TP 13-
NIeHHIOH_(eI';'ICﬂ OT MCHBITaHUSA K UCIBITAHUIO BEPOATHOCTU OT paCCMOTPEH-
Horo B naparpade 2.1 yrnopsaodenus rnpu HendMeHHoit Bepogrnoctu. Ho
PU YCJIOBUSIX, C(HOPMYIUPOBAHHBIX B JlemMMe 2, TeopeMa | BepHa W B
CIIyYuae M3MEHSIIONEHCS BePOSTTHOCTH.

3. A.J'Il"OpI/ITMI)I IMIINPUIECKOTO BOCCTaHOBJIE-
HNA CTOXaCTHUYeCKHA PIBMepI/IMOﬁ BO3MO2KHO-
CTHn

3.1. AJropuTM >MOUPUIECKOTO BOCCTAHOBJIEHUS BO3-
MOXKHOCTHU, MAaKCUMAJIbHO COIJIACOBAHHOI C BEpOsT-
HOCTBHIO, HE U3MEHSIOIIEelicsa B IIpoIecce UCITbITAHU

B srom naparpade paccMoTpeH ajaropuTM SMIUPUYECKOTO BOCCTAHOB-
JIeHHsT BO3MOYKHOCTH P, MaKCHMAJILHO COIIACOBAHHOI C BEPOSTHOCTDHIO M
Pr € Pr, ocnoBannbIii Ha pe3ysibTarax N B3aUMHO HE3AaBUCUMBIX HCIIBITA-
HU, B MOJI€JIN KOTOPBIX

Q" P(Q"), Pr™) £ (Q, P(Q), Pr) x ... x (O, P(Q),Pr)  (59)

18B031\40}KHOCTB P maswiBaercs Pr-croxacTudecku I/I31\/IepI/Il\IOI7I.
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BepositHocTh Pr(™ = Pr x ... x Pr nemssecrHa, HO BKiIoueHue Pr € Pr
03HAYAET, YTO AIPHOPH 3a/[AHA YIIOPSI0UCHHOCTD Y

pry = pro = ...

BEPOSATHOCTEN 31eMeHTapHbIX cobbrrii pr; = Pr({w;}),i = 1,2, ...

Peup uzer 0 3a1a1€ SMIMPUYECKOro BoccTanoBenus Kiacca? Pri) C
Pr BeposiTHOCTE[l, COJEPKAINETO BEPOATHOCTL PT, ONpPEIe/IsIoNIyo MO-
netb ucnbrtanmit (59), mockombKy Kiace Prie) B cBoio odepesn ompeie-
nsetT xkyacce P(o) B3aMMHO SKBUBAJCHTHBIX BO3MOXKHOCTell P, Kaxasa us
KOTOPBIX MaKCHMAJIbHO COIVIacoBaHa ¢ J1oboil BepostHOCTBIO Pr € Pr ().

Tak xak jyisa moboit Bosmoxknoctn P € P(,), MakcnmaibHo cormaco-
BaHHOI ¢ BepogTHOCTBIO! Pr € Pr(,), ynopsisoueHHOCT BO3MOKHOCTEH
ssteMeHTapHbIX cobbrtuil p; = P({w;}), i = 1,2,..., oupegensiercst ycio-
BUSIMU

A
mbo e; =1 p; >pip1 < fi =pry+...+pry_; +2pr; > 1, (60)
ambo e, =0 p;=pir1 < fi<l, i=1,2,...,s, (61)

TO BOIPOC 00 IMIIMPHUECKOM BOCCTAHOB/IEHNH BO3SMOYKHOCTH 22 CBOIUTCS K

3a/1au€e TEOPUU CTATHCTUIECKHUX PEIeHuii, B KOTOPOil Ha OCHOBE 3HAYEHMI
qacTOT l/z-(n), i=1,2,...,s, sanemenrapubix cobbiruii {w;}, i =1,2,...,s,
HaOJIIOJIEHHBIX B TIOC/IEI0BATEILHOCTU N B3AMMHO HE3aBUCUMBIX HCIIBITA-
HU, MOJIEJTb KOTOPBIX ornpejiesiera B (59), iuist Becex ¢ = 1,. .., § Tpebyercst
npuHATEH oy u3 runores (60) um (61).

B cBsi3u ¢ 970i1 3a1a4€ii paccMOTPUM CJIe Ly IOIIUI aJITOPUTM TPOBEPKI

runiore3 (60), (61). dust Becex ¢ = 1,...,s u kaxgoro n =1,2,...

® ecin fi(n) > 14609 10 O;: camrars f; > 1;
e ecin fi(n) <1—069) 10 Oy: canmrars f; < 1; (62)

e ccin | fi(n) -1 < 6(m5) 10 ()1 IPOIOIKATE HCIBITAHNS,

19V ops110u9eHHOCTD MOYKET GBITH BOCCTAHOBJIEHA, SMIMPIYECKH METOIAMMI, PACCMOT-
peHHBIMU B ITaparpade 2.

Y Hanommum, ato e = 0.e1e2 . . . — gBoudnas samuch aucia us (0, 1), onpeesnsione-
o yIIOPSIIOYEHHOCTh BO3MOXKHOCTEH 3JIEMEHTAPHBIX COOLITUI 10 MpaBuiy: €, = 1 <«
Pi > Pit+1, € =0 p; =pit1, 1 =1,2,...

21BepositHocTs Pr mpeamosaraercst peryisipHoii, To ects fi £ 1, i =1,2,. ..

22HanoMHIM, 9TO BO3MOXKHOCTL P € P(.) ompezensiercss (¢ TOYHOCTHIO IO SKBUBA-
JIEHTHOCTH) YIIODsIJIOYEHHOCTBIO €€ 3HAYEeHU Ha 3JIEMEHTapHBIX coObITHsIX [9].
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rie
~ A\ .
fz.(”) :y%n)+...+ui(f)1+2yi(n), i=1,2,... (63)
B asropurme (62) npu kaxkjgom n = 1,2,... TpPOBEPSIIOTCS yCJIOBUSI
pemenwuit O¢, Oy mw O gst Becex ¢ = 1,...,8; ecan Jyuid Bcex ¢ = 1,...,S

NIPUHATHI TOJBKO pelieHns [ uiam Up, TO aJlTOPUTM 3aBepIleH, eCIn Ke
X0Tst OBl JIjIsT OJIHOTO ¢ IPUHATO perrenue () MPOJOKUTH HUCIBITAHUS,

TO TIOCJIe KaXKJOTO JIOMOJTHUTEIHHOTO HCIBITAHUA JJIs BceX ¢ = 1,...,S
MIPOBePSIOTCs yeoBus pertennit O, Oy u O u paHee MIPUHATHIE PEITEHUST
KOPPEKTUPYIOTCHA, ..., U TaK — JI0 TeX IIOp, [TOKa, HAKOHEIl, aJrOPUTM
OyIeT 3aBepIleH.

3HadeHus 5(”75), n =1,2,..., B asropur™me (62) onpemenanM, 3a/1aB
Bepxuue rpamnipl al®) | s = 2,3, ..., BeposiTHOCTE! OMUOOUHBIX peIneHHil

O; u Oy. Bepoarrocrs ommbounoro pemrenus O, mpu KOTOpoM HabIIO-
JICHO 3HaYEHUE fi(n) > 1+ 6% no ma camom nese fi <1,

Pr™ ({(f™ > 1460 < 1) < PO ™ — 1 > 6V < 1) <
Cexp(—n(6™9)2/2) 2o i =1,... s (64)

ITepBoe HepaBercTBO B (64) 00yciaoBieHo TeM, 9T0 cobbiTne { fi(n) —
fi> 5(”75)} SIBJISIETCST CJICJICTBHEM COOBITUS { fi(n) >1+4 5(”75)} IIpA yCJI0-
Bun f; < 1, BTOpOe HEpaBEHCTBO SIBJISIETCSI BADHAHTOM HEPABEHCTBa XEd-
JIMHTA, CM. JIEMMY 1, TTOCKOJIBKY

n

| A , ,
i = =3 0a@) + 4 X @) + 2x(@0)),
j=1

r7e Bce caraeMble pu j = 1,2, ..., n B3aMMHO HE3aBUCUMbI, IPUHUMAIOT
sHavenus 0, 1 wau 2, u Opu 3TOM E(”)fi(n) = f;, 1 = 1,2,... SHayenue
al®) B (64) omeHmMBaeT cBepXy BEPOSITHOCTH OMIMOOYHOTO perieHust 0 u
ompeessieT 3HAUCHUE

1
2 1 )\2
5(n,s):<_1n_> ,n=1,2...,8=12 ... (65)

n a(s)

r(n
[TockosbKy npuBesieHnasi B (64) orneHKa BEpOSTHOCTH COOBITHS { fi( )
fi>o (”’3)} BEpHa U B TOM CJIydae, KOIjia Ha caMoM JieJie f; > 1, a MMeHHO,
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TaK Kak | Pr(")({fi( — fi > Y f; > 1) < exp(—n(609))2/2) =
a'®), o BepositHOCTE COBBITHS {f; > fi(n) — (™)}, mpoTHBOMOIOKHOTO

{f}(n) — fi > 6o,
PrW({f; > f™ 5N > 1) >1—al®, i=1,...,s. (66)

[Tpasasi gactb B (66) oleHHBaET CHU3Y BEPOSITHOCTH [IPABUIIBHOIO Pellle-

uusi 01 B asiropur™me (62), HOCKOIBKY IpU HAGIIIOICHIN fi(n) > 1+ (5(”78)7

coryiacHo HepaBeHCTBY (66), nCTUHHOE 3HAUEHUE f; C BEPOATHOCTBIO, GOJIb-

meii 1 — a®) | oxassiBaercs B narepsane?® (1,1/i),i=1,...,s.
ITockosibKy KakK BEpOsATHOCTb HEBEPHOI'O perieHus o

Pr({f™ <1 - 509} £ > 1) <
<Pr({f™ = f; < =6} |f; > 1) <
< exp(—n(8"V)?/2) = o),

TaK 1 BEPOATHOCTD

DA — fi <~ fi < 1) < exp(-n(5)2/2) = al?),

TO BEPOSATHOCTH ITPABUJILHOTO pereHns [y
W < f™ 59 < 1) > 1—al), (67)

JleiicTBUTEILHO, €C/IN HAOJOIEHHOEe 3HAUEHUE fi(n) < 1—60m9 10, co-
riacHo HepaBeHCTBY (67), ¢ BepOsiTHOCTBIO, GosbIneii 1 — a(s), UCTUHHOE
sHadenue f; < fi(n)+5(n,s) < 1, Buem u cocrout penienue Oy B ajaropurme
(62),i=1,...,s

[Tokazkem, uro cobbiTue {1 — 5(ms) fi(n) < 14 69}, npusonsmee
B asiropuTme (62) K pemnteHno () 0 IPOJIOJIXKEHUN UCIBITAHUN, IIPH JIFOG0M
yeaopuu f; > 1lwmm f; < 1,1=1,...,s, a5 Kaxkjgoro s = 1,2, ... MOXKeT
BBIOJIHATHCS JIUMIDb JIJIA I1. H. KOHEYHOT'O YHCJIa 71 UCIBITAHU.

23max{f¢ =pry+...+pr,_; +2pr;|pr; 2 pry > ... >pr; >0, pr; +pro+ ...+

+pr; <1} =141/
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eitctBurensro, mycrs |f; — 1] > 2¢; > 0, i = 1,...,s. Torna jua
KaxKJioro s = 1,2, ... 1 Bcex n, Ipu KOTOPBIX 6( ) < g,
PO A 1 < 30 Ifi = 1) 2 20) <
<PrO({1fi — 1) = |F" = 10 > 26 = 5} [£i - 1] > 26) <
<P~ £ 2 26 - 60 <
<P — il 2 &) = PR - fil 2 ) <
< 2exp(—ne?/2),
U yTBepXKJeHHUe, COIJIaCHO KOTOPOMY JIJISI K&)Kg:goro s =1,2,... nponc—
XO;[‘I/IT 11 H. KOHEYHOe 4ncyio cobprrmit {1 — §( < f; ) <1+ (5 ms)} =
{|fZ —1] < (5(”75)}, n =1,2,..., cleayer Tenepb U3 JIeMMbI Bopers-
o0
Kamresm, Tak kKaxk 2 Y exp(—ne?/2) < oo, i=1,...,s
n=1

CkazaHHOe O3HAYAET, UTO 110 UCTEUECHUN II. H. KOHEIHOIO UUCJIA 7 UC-
NBITAHUH CTATUCTUKA f ™) oxmer marepsan [1 — 609 1 4 609 u B
(62) 6yner npunsaTo oxuo u3 pemennii?t Oy wmm Og, 4= 1,... 5.

DTOT BBIBOJ[ MO3BOJISAET 3aKJIOYATD, 9TO AAropuTM (62) IIpOBEPKH JI0-
6oro konewnoro umcia 2s rumore3 (60), (61) Oymer 3aBepiieH Ha OCHOBE
JIAHHBIX II. H. KOHEYHOTO YHCJIa UCIBITAHUH.

IToxBenem uroru.

Teopema 2. /Jlaa aw0bozo s = 1,2,... anrzopumm (62) cozaacho ycao-
suam (60), (61) na ocrose n.H. KOHEHHO20 HUCAQ UCTHBIMAHUT B0CCMA-
HABAUBAEN YNOPAIOULEHHOCTD B03MOHCHOCTNET IAEMEHMAPHBLIL COOBIMUL

243amernM, uTO, ecam, HampuMep, fi > 1+ 24, £; > 0, TO U1 BCeX 1, MPH KOTOPBIX
509 < g, Pr ({1 — 60 < ™ <146 f 2 1+ 26) < PrOY{F™M <1+
S fi = 142e;) < Pr({f™ — f; <69 =2} fi = 142¢) < PrW({f™ = fi <
—&i}|fi = 14 2¢;) < Bi = exp(—neZ/2). DTo 03HAHAET, YTO NPH KOHEUHOM 71 f(n)
[IOYTHU HABEPHOE MOKUHET UHTEPBAJ [1—§ <” 5 1460 S>] Jepes ero npasyio TPAHUILY, U,
corsacuo anropurmy (62), 6yaer npuHaTO NpaBusbHOe pentenue 1. B aToit curyanun
BEPOSITHOCTH OMIMOOYHO MPUHATH perrenue Oy

PrO{f < 1= 6 fi > 14 200) <
< Pr(n)({f,-(n) - fi < —55”’3) —2¢;}) < exp(—2ne?) = B;.
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P1,---,Ps, COBNAOAIOUYIO C UCTNUHHOT UL YNOPAJOUEHHOCTIBIO C BEPOAN-
nocmwio, Gomvweti 1 —sal® =1 — a, ecau al®) = als, s=1,2,..., ede
Q — ANPUOPHAA OUEHKE BEPOATNHOCINU OUUOOYHO20 YNOPAJOUEHUSA 603~
MOAHCHOCTET, S INEMEHMAPHLIT COOBIMUL.

3.2. AJropuTM >SMOUPUIECKOTO BOCCTAHOBJIEHUS BO3-
MOXKHOCTU, MAaKCUMAJIbHO COIJIACOBAHHOI C BEpoOsT-
HOCTBbIO, U3MEHSIOIIENCsI B IIPOIlecce MCHbITaHUM

B sToMm maparpade Momenb n B3aMMHO HE3aBUCHUMBIX HCIBITAHUN, B
orimaue or Mojiesn (59), onpeiesieHa KAk BEPOSITHOCTHOE [TPOCTPAHCTBO

(@™, o), pr{”

n

) =(Q,P(Q),Pr1) x ... x (2,P(2),Pr,), (68)
P (n)
B KOoTOpOM Pr;”
PI‘]’ S PI‘(G) u, CJIeI0BaTCJIbHO, BBIIIOJIHEHO YCJIOBHE ]P)I‘(e)—I/ISMepI/IMOCTI/I
BOCCTaHaBJINBAEMOMI BO3MO2KHOCTH, COTJIACHO KOTOPOMY IJId Ka2KI0T'O 7, =
1,2,...

= Pr; x ... x Pry,, na xkaxmgoro j = 1,2,...,n

mbo e; =1 < p; > pirg < FY) — Prj({wi}) + ...+

i

+Prj({wi-1}) + 2Pr;({wi}) > 1,
mbo e; =0 < p; = pit1 < FO <1, (70)

%

(69)

st Beex § = 1,2,... 3uadenne e = (.ej€s..., OUPEIE/IAIONIEE YIIOPS-
JIOUEHHOCTb BO3MOYKHOCTEll ajieMeHTapHbIX cobbituii p; = P({w;}), i =
1,2,..., pa3ymeercsi, He U3BECTHO U JIOJI?)KHO OBITH OIIPEJICJIEHO HA OCHOBE
Pe3yJIbTATOB MCITBITAHUIA.
B paccmarpuBaeMoM cilydae NPOBEPsiEMbIE I'MIIOTE3bI OIPEIEIIAI0TCS
CIIETYIONINMU YCIIOBUSIMMT:
6o e; =1 < p; > pirg < fi(n) 2 prgn)+. . .+pr(i)1 + 2pr(n) >1, (71)

7 7
mibo e; =0 p; = pig1 < f <1, i=1,...,s, (72)
rie

n
m) & 1 .
prin) = ElPrj({w,-}), i=1,...,s,
]:

— «IMIUPUIECKUE BEPOATHOCTH» IJIEMEHTAPHBIX COOBITUN.



BoccTraHoBeHne CTOXaCTUYeCKUX U HEYEeTKUX MOJIeJIei 309

Tak kax Mojiesb MCHbITaHm Takosa, uTo ycosus (69), (70) Pr-
M3MEPUMOCTH BOCCTAHABJIMBACMON BO3MOYKHOCTH BBIIIOJTHEHBI JIJI KAzK-
goro i = 1,2,... u Bcex j = 1,2,..., 1o runoressl (71), (72), no cy-
eCTBY, SKBUBaJIeHTHBI ycsoBusaM (69), (70), HO, B oTm4me OT IOCIIe]I-
HHUX, MOTYT 6I>ITI> [IPOBEPEHBI aMHI/IqueCKI/I IOCKOJIBKY TpU N — 00

F(n) (n) ILH. (n) & (n) (n) (n) (1)
R OI‘,ZLef v+t 1+2V , V| — dHa-
CTOTa SJIEMEHTAPHOTO CO6bITI/IH {w;} B mocyemoBaTeLHOCTH N B3AMMHO
HE3aBUCUMBIX UCHbITaHU, ¢ = 1,2, ...

PaccmorpuM citeyromuit aqropuT™ pelienus 3a7at MPOBEPKH THIIO-

re3 (71), (72): must Beex i =1,...,s u Kaxgoro n = 1,2,...

¢ ecm fi(n) > 1400 1o Oy: cumrars fi(n) > 1,
® ccim fi(n) <1—=06m%) 10 Oy: cunrars fi(n) <1, (73)

e ccn | fi(n) — 1| <60 10 O: IPONOIKUTE UCITBITAHMS.

Buauenms 6%, n = 1,2,..., s = 1,2,... B (73) onpenemnm, Kax
u B maparpade 3.1, 3a/aB cOOTBeTCTBEHHO BepxHue rpammipl o), § =
1,2,..., BepogTHocreii ormuboIHbIX perreruii 01 u Oy, Tak Kax
A 1 , ; ;
AR - Z(Xl( )+ 4 xim (@9) + 2x(w9))),
7j=1
rJe cjlaraemble ipu j = 1,2,...,71 B3aUMHO HE3aBUCUMBI, TPUHUMAIOT
snavennd 0, 1 wim 2 n Egn) nfi(n) = fi(n), 1 = 1,2,..., TO, K&Kk 1 B

naparpade 3.1, BeposgTHOCTH OIMUOOYHO MPUHSATDH perenne g

ML > 1 sty <1y <P F - ) >
> 5| f; < 1) < exp(—n(6)2/2) £ al8). (74)

[TosTomy u cBA3B MeEXKILY al®) g §(ms) orpejiejieHa, KakK U IIPU HEeM3MEHsI-
folreiicss BeposiTHOCTH, paBeHcTBoM (65).
rn
Tak Kak Takasi ke OIEHKa BEPOSITHOCTU COOBITHS { fz-( ) fi > 69}
BEpHA 1 B TOM CJIy4ae, Koria pemenue 07 — BepHOE, TO ecTh Korma, f; > 1,
a MMEHHO, TaK Kak

Pr{™ (A = £ 5 509} £ > 1) < exp(—n(09)2/2) = 0,
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TO BEPOSATHOCTD 0€30MMO0YHO NPUHATH perrenue [

1
n n “(n 2 1 2
Prg)n ({fi( ' > fi( ) — (Eln E) } |fi > 1> >1-al®,  (75)

rae (21n -5 )2 = §(™%) — maiizennoe cormacuo pasenctBy B (74) 3ma-

aerne §(™ S). HeiicrBuresbro, ecam, kak B (73), HaOJIOJ€HHOE 3HAYEHHE

(n)

fi(n) > 1469 10, cormacuo (75), ncTunnoe 3Havenue f; ~ ¢ BEPOSATHO-
cthio, Gombireit 1 — al®) | coneprxurest B unrepsare (1,1 + 1/4), u ¢ s1oit
2K€ BEPOSITHOCTBIO Oe30IMNO0YHO MPUHUMAETCS pelienre 11 B ajaropurme
(73). asee, IOCKOJIbKY BEPOSITHOCTH ONIMOOYHO IPUHSTH pereHne Lo

YA <1 =60y s 1y <P ((F - <
< =60 fi > 1) < exp(—n(67)2/2) = o)
U, pa3yMeeTcs,

Pl () — fi < =509 < 1) < ),

TO BEPOSATHOCTH HE30MNO0YHO MPUHSATH pererue o

Pl ({7 < F 50y Y < 1) > 1 al), (76)

e 6(%) = (2

r(n
TesIbHO, eciii, Kak B (73), HabJIIo/leHHOEe 3HAYeHMe fi( ) <1 - §(ms) 1o,
coryacHo HepageHcTBY (76), ¢ BeposTHOCTBIO, Gombmeii 1 —a(®) | nerunnoe

1
a<15> )2 ompe/ieieHo coryiacHo paseHcTBy B (74). eiicTBu-

n o
sHadenne f; ' HOKpbITO mHTepBasoM (0, 1) 1, caemoBaTesbHO, C STOM XKe
BEPOSITHOCTHIO OYET MPUHATO IIpaBuIbHOe perrenne Oo, ¢ =1,...,s.

Haxkonen, eciim Hab/II0IeHHOE 3HAMEHHE

1 1
f'(n)e 1— z]ni 2,1+ g]ni ’ ﬁl(n,s)7
i n a®) n a®)

TO, corIacHO ajroputmy (73), mpuHUMaeTcs perieHue (O, U UCIBITAHMS
JOJIZKHBI 6bITb HpOﬂ‘OJI)KeHbI npudeM B cjiy4dae I/I31VI€HHIOH_[€IU/ICH BepoOAT-
HOCTH cODBITHE { f i) ¢ 1tn )}, BOOBIIIE TOBOPSI, MOJKET BBIITOJIHATECS JIJIs1
beckoredHo mHOTMX N = 1,2,...
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CdopmymupyeM JIOMOJTHUTEIbHBIE TPEOOBAHUS K MOJIE/N UCIBITAHUI
(68), rapaHTHPYIOIIHE, YTO TPOU3OMIET 1. H. KOHEYHOE YUCIO COOBITHI

(" e 1)y = (I f™ — 1) <69}, n=1,2,... (77)
Jlemma 3. Ilycmws npu scex docmamouno boavwur n v ecexi = 1,...,8
|fi(n) — 1 = 6™ (1+¢,), 2de 6% onpedeaenvi 6 (65), e, > 0 u ydo-
(o)
BAEMBOPAIOM YCAOBUAM Y (oz(s))eivS < 00, 6 Komopvir o'®) = afs, 5 =
n=1
1,2,... Toeda dasn xascdozo s = 1,2, ... npoucrodum n.H. KOHEWHOE “UC-
20 coboumud (77).

n
JokazareabcTBo. Tak Kak MpU yCJIOBUH |fz( ) 1| > 691 + En,s)s
€n,s > 0, BBIIOHEHBI CJIE/LYIONINE BKIIOYEHUs COObITHIT

Q78 =1 <6} c (" =1 = 1 -1 >
> 5(n,s)(1 + 5n,s) o 5(n,s) _ 571,55(”’8)} C {|fz(n) o f(n)| > 5n,36(n’s)}7

(]

TO

Pri” (£ = 1) <80 £ 1] 2 609 (1 + e4)) <
<P = 1) > 20 <
< 2exp(—n(en0%))2/2) = 2(al*))%ns

u, cjaeaoBaTesIbHO,

SRS (I -1 <691 <2 (@W)Fhe < .
n=1

n=1

[Tocsie/iHee HEpaBEHCTBO IapaHTUPYET, YTO IIPOMCXOJUT II. H. KOHEYHOE
qncsio cobwrruit (77).

Ecim Moj1es1b MCIBITAHW y/IOBIETBOPSIET yCIIOBUSIM, C(OOPMYJIUPOBAH-
HBIM B jiemMMe 3, To pOPMYIUPOBKA TEOPEMbI 2 BEPHA U B CJIydae BEpO-
SITHOCTH, U3MEHSIIOIENCsT OT MCIBITAHUS K UCIBITAHWIO, €CJIH CYIIECTBYET
e = 0.ejez ..., Jst koroporo yciosust (69), (70) BBIIOIHEHDI IS BCEX
j=1,2,...
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4. AAropuTMBbI SMITUPUIECKOTO MIOCTPOEHMUS CTO-
XaCTUYEeCKU U3MEPUMON BO3MOXKHOCTU U O-
aaredpbl, MAKCUMAJILHO coTJIacyorieii Bepo-
ATHOCTb C BO3MOY>KHOCTBIO

ITpu sMOUPUIECKOM BOCCTAHOBJIEHUU BO3ZMOYKHOCTH MOMKET TaK CJIy-
YUTHCSA, YTO BOCCTAHOBJIEHHAST BOZMOYKHOCTD JTIOOOr0 HEIyCTOTO MOMHO-
skecTBa () OKayKeTCsT PABHOW €IMHUIE. DTa CUTYAIUs, HETOCPEICTBEHHO
HE CBs3aHHAs C PACCMOTPEHHOW B maparpade 3 mpob/eMoil sMupude-
CKOTO BOCCTAHOBJICHUST BO3MOXKHOCTH, OOYCTOBJIEHA CBOMCTBAMU BEPOSIT-
HocTu Pr € Pr, KOHTPOIUPYIONIeH NCXOAbl UCTIBITAHUHN, CBOHCTBAMHI, TIPH
HAJIMIUHN KOTOPBIX BO3SMOXKHOCTDL P jTarke MakKCUMaJIhHO COTJTACOBAHHAST C
BEPOATHOCTHIO Pr, HE «MOXKET IepeaTh BEPOATHOCTHBIX OTIMYNN MEXK-
ay cobbrtusavu u3 P(€2). B rakoit curyanmu kiace P(§2) Bcex mogMHO-
kecTB ) caemyer cysuTh ji0 o-noganrebpsr A C P () nopmuokecTs 2,
BEPOSTHOCTU KOTOPBIX JOCTATOYHO <«KOHTPACTHBI», YTOOBI WX OTIXYHUS
MOTJIa, «IEPEJIaThy BO3MOXKHOCTH P, MaKCHMAJBLHO COTJIACOBAHHAS C Be-
pogTHOCTBIO Pr na A.

B srom maparpade paccMOTpeH aJrOpuTM 3MIHPUIECKOrO TOCTPOE-
HUSI CTOXACTHYECKU M3MEPUMON BOSMOXKHOCTH U (TIOYTH) MAKCUMAJIbLHOMN
(o BrIIOYeHMIO) o-mogaaredpsl A C P()), Ha KOTOPOil BEPOSITHOCTH 1
BO3MOXKHOCTH MaKCHMAaJIbHO COIJIACOBAHBI MEXKJIy CODOI B TOM CMBICIIE,
YTO BO3BMOXKHOCTH MAKCHUMAJIbHO COrJIacoBaHa Ha A ¢ BEpPOATHOCTHIO U
A — B M3BECTHOM CMbICJIe MakcHMaJsibHas o-nojpaiarebpa P(€1), Ha Ko-
TOPOIT BOSMOXKHOCTD «MAKCUMAaJIbHO IEPEIAeT BEPOITHOCTHBIE OTININS>
coonITHil n3 A.

Takyto o-anrebpy A MOKHO MOCTPOUTH, MpeJCcTaBuB ) B BHje pas-
buernnss G U Go U ... Ha B3anMHO HelepeceKkaronmecsa rpanyiabl G =
{wi, ..., wg }, G2 ={wg 41, .- ,Wg }, - .. 1 oupesiesnB A Kak MIHIMATIb-
HYIO o-aJrebpy, copepzkanyio Bee rpanyibl Gy, Go, ..., IpU MUHUMAb-
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HbIX 3HAYEHUSIX (1,2, . .., YIOBIETBOPAIOIINAE y(:ﬂOBIxL*:ﬂV[25
o0
Pr(Gy) > Pr(Gg) > ..., Y Pr(Gy) =1, (78)
=1

1= P(Gl)_> P(GQ) > ...

IIpu sTOM 3MIIMpHYecKoe MOCTPOEHNE BO3MOXKHOCTH P 1 MakcuMaJsbHON
o-anrebpel A, Ha KOTOPOii BEpOSTHOCTH Pr u BosMoxkHOCTL P Makcu-
MaJIbHO COIVIACOBAHBI MEXKJIy CODOIl, CBOAUTCS K 3aJade SMIMPUIECKOIO
rpanyiupoBanus ) = G1 U Gy U .. ., yioBieTBopsitomiero yciaosusm (78).

4.1. DMmnupudyeckoe rpaHyJ/impoBaHue (). BeposTHOCTH
Pr € Pr u Heu3MeHHa NpU UCHBITAHUSAX

[lepsast rpanyna Gy = {wi,...,w;} cormacuo pasencrBy (60) mpu
i = 1 onpejensieTcst CJeAYIONUMEI YCAOBUSIMU:

25 1 < 1, 25 > 1, (79)

rje

AN
Se=pri+...+pr, t=1,2,...

3ajiavuy SMIMPUIECKOrO TOCTPOEHUs EPBON I'PAHYJIBI PACCMOTPUM
KaK 3aJady TeOpUHU CTATUCTUYECKUX PeIleHuil, B KOTOPOil Ha OCHOBe
HAOJIIOICHNsT PE3YJIBTATOB B3AWMHO HE3aBUCUMBIX UCIIBITAHUI Tpebyercs
NPUHSTH OJHY U3 CJIEIYIONIUX T'UIIOTES:

Hy: 25, >1;Ho: 251 < 1,25, >1;...; Hy: 25,1 <1,25 >1; ...
(80)
Eciu 8 (80) Bepna runoresa Hy, ro G = {wy,...,wi}.
Pacemorpum (HepBbeI) CLIeHapUil SMIIMPUIECKOI'0 IIOCTPOCHUS II€PBOIA
IpanyJIbl, COCTOAIINN U3 HOCJICI0BATCILHOCTH aKTOB IPUHATUA PEIICHUH,

Z5Tak kak Pr € Pr, To BCIOAy pedb WaeT 06 AlpHOPH YHOPSIOYEHHBIX BEPOSTHOCTIX
. A .
sseMeHTapHbIX cobbrtuit pr; = Pr({w;}), ¢ = 1,2,..., pr; > pry > ...; comacHo
ycaosusaM (78) BO3MOKHOCTD P «MAKCHMAaJIbHO MEPEJAET BEPOSTHOCTHBIE OTJIHYUSI»
rpaHyJl Kak aToMoB A.
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B KaXKJIOM U3 KOTOPBIX IIPUHUMAETCS OJHO U3 TPEX PEeIIeHunil:
A7t Kakjgoro n = 1,2,...

N <1 — §(nD) — N <1 — 52 —
oN{™ > 1 4 5nD) O oN{Y > 144602 O
2N 1 <5 o 2N 1) <5 o
IIEPBBIA aKT peIeHus BTOPOI aKT pPeIIeHMUsT
— .. = N <1 — s —
NI S 14500 O (81)
2N 1 < 50 oy
@-bIif aKT PeIeHnst
B cuenapun (81) mocrpoenusi nepBoii rpaHyJibl
A
Ng”) = an) +...+ VC(]”), (82)
riae an) — YacToTra ¢-I'o QJIEMEHTAapPHOI'O CO6I)ITI/IH, n — YHUCJIO HUCIIbI-

TaHHI7I, 3aBUCANIECE OT HOMEPa aKTa MPUHATHUA peIlIeHI/IfI26, BBIJICJICHHO-

ro (puUrypHoOit CKOOKO#. AJITOPUTM TPUHSITUS PEIIEHUIT, TPE/ICTABIEHHBIX
cuMmBojiaMu —>, O u (O, cocroutr B ciaeayooiieMm. Ecium B ¢-oM akTte,
q = 1,2,..., HAOJIIOJIEHO 3HAYEHUE 2N((1n) < 1—6m9 1o npunnmaercs
peIlieHne = «IePefiTh K CJIELYIONEMY aKTYy », €CJI HAOJIIOICHO 3HAUCHUE
2N,(Jn) > 1469 10 npuanMaercs pemenne 0 «3aBepIINTD HEPBLIL CIie-
Hapuil (Ha ¢-oM akTe) i 00bABUTH 1epBoii rpaunyoit G = {wy,...,wq}»,
ecom e 1—5(0) < 2Ngn) < 1469 | 10 npuHEMaeTcs pemtenne (O: «Ipo-
JIOJIZKATH UCIBITAHUS B ¢-OM aKTe U II0CJIe€ KAXKJIOTO IOMOJIHUTEIHLHOIO
UCIBITAHUS TPOBEPUTH KAXK/JI0€ U3 TPEX YCJOBUIl MPUHATHS PEIICHUI BO
BCEX ¢ AKTaX, JIOJI?KHBIM 00pa30M CKOPPEKTUPOBATEL PEIIeHUsI, TO €CTh BO
BCEX ¢ aKTax NPUHSTH PEIIeHUs, Olpee/IeHHbIe HaOJII0CHIEM N((Inﬂ)».
Ecnu npu sToMm x0T ObI B OJHOM U3 ¢ aKTOB OyJIeT NPUHSATO pEIIeHue
O, TO HOCJIE JIONOJIHUTEIHHOTO UCIIBITAHUS KOPPEKTUPYIOTCS PEIIeHUs BO
BCEX (¢ AKTaX, ...; KOPPEKIMHN 3aKAHIUBAIOTCS, €/ JITOO BO BCEX ¢ aK-
TaX NPUHATHI PEIIEHUS == O IIePEXO0JIe K CJIEJYIOIIEMY aKTy, Tub0 B aKTe

2
5310 06CTOSTENBCTBO, KAK OBGBIYHO, He GYIeT OTParKATHCS B 0GO3HAUCHUSIX.
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q1 < @ TpUHATO pelieHne [ 0 3aBEPIEHNN TIEPBOTO CIIEHAPHUS TOCTPOe-

HueM nepsoif rpanyisl G = {wr,...,wg }-
Onpesernym 3uauenus 009, n=1,2, ..., saxas suadenns ol?, ¢ =
1,2,..., OlleHUBAIONINE CBEPXY BEPOSTHOCTHU OIIMOOYHBIX PEIeHuit —>

n O. Ilyctp HabsoneHo cobbITHE 2Ngn) < 1 — 609 u coorsercrenHO
IPUHATO PEIIeHue = O IEePexoe K CJICLYIOIMEMY aKTy, B TO BPEMs KaK
Ha caMoM Jeiie 2S5, > 1 u caegoBaso Obl 3aBEPIINTH IIEPBBIl CleHapuil
u onpenenth Gy = {w,...,wy}. B Takoii curyarmu BeposiTHOCTD OIMIH-
GOYHOrO peleHns

Pr(W({2N{") < 1 — s(mDY25, > 1) <
< PrW({2NM — 28, < —6(D}25, > 1) <
< exp(—n(69)2/2) £ al0)  (83)

", KaK CJIeJICTBUAE, PABEHCTBO

1
5ma) — (2 In L) ’ (84)
n

a(q)

OTIPEJIETUT UCKOMYIO CBS3b oDy 5D =12 ..., TaKyIO »Ke, KaK B
(40) u B (65). ITockosbKy BTOpOE HepaBeHCTBO B (83) or yciaosus 25, > 1
He 3aBHCHT, TO U B TOM CJIydae, KOIJla Ha caMoM jeiie 25, < 1,

Pr(W({2N{) — 28, < —5"D})25, < 1) < al?, (85)

U JJIsT BEPOSTHOCTU COOBITHUsI, ITPOTUBOIIOJIOZKHOIO {2N((1n) - 25, <
7(5(”7‘1)}, upnu ycnosun 25, < 1 HaiijileM OIeHKYy CHU3Y

Pr( ({28, < 2N + 6(mD})28, < 1) > 1 —al?, (86)

e 6(9 onpeneneno B (84). B (86) omemena cHE3Y BEpOSTHOCTD IIpa-

(n)

BUJIBHOTO permienns ipu Habmroernn 2Ny < 1 — 6D | em. g-blit akT
B (81). JeiicTBUTesIbHO, IPU TaKOM HAOJIIOJEHUN DEIeHre =, COIJIac-
HO KoTOpoMy 2S5, < 1, OyJeT HpaBHJIBHBIM C BEPOATHOCTHIO, GOJIbIIEd
1 — a9 u6o ¢ raxoit BepositHocTBIO HETepBa (0,1) O (0, ZN((In) + 6(ma))
IIOKPBIBAET MCTUHHOE 3HadeHne 2.5.
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n
AHaJIOrUYHO, €cM B ¢-OM aKTe HaOJIIOJEHO COOBITHE {QN((] V> 14
(5(”’q)} W TPUHATHO peleHne [, COIIACHO KOTOPOMY IIEPBBIM CIleHa~
puit Jlo/zKeH OBITH 3aBepIeH olpejiejieHneM IiepBoil rpanyinsl Gp =
{w1,...,wq}, a HA camoMm neite 25, < 1 u cirenoBaso ObI HepeiiTu K Cire-
JIYIOIIEMY aKTy, TO BEPOATHOCTH TAKOTO OMMOOYHOrO perenns U

Pr(W({2N{M) > 1 4+ 60D Y28, < 1) <
<P (2N — 28, > §(mDY28, < 1) <
< exp(—n(8"9)?/2) = (P (87)

onenuBaercst ceepxy suadenneM o(? kax B (83). A IOCKOIBKY I B TOM
citydae, KOIjla Ha caMoM jene 25, > 1,

Pr™({2N{W - 28, > ("9} ]28, > 1) < (@, (88)

n
TO BEPOSITHOCTH MPABUJIBHOIO PEIIeHUs] MIPU HAOIIOICHNN 2N,(J | +
§(m9) onenmpaercs cunsy snadenuem 1 — a(?:

Pr(W ({28, > 2N — 5(mDY25, > 1) > 1 — al?. (89)
(n)

HeiicrBurenbno, ecim nabmozeno 2Ng 7 > 1 + 5(”7‘1), TO pemntenue O,
corimacHo koropomy 25, > 1 u Gy = {wi,...,wy}, ¢ BEpOATHOCTLIO,
bosbireit 1 — a(q), OyeT BepHBIM, UOO IIPU TAKOM HAOJIIOIEHUN COOBITHE
{25, > 2N((1n) — 5D} 1 (89) Breuer mepasencrso 25, > 1.

IIposepum, aTo mpu mobom ycrosun 25, < 1 mmm 2S5, > 1 cobbiTus
{1 -9 < 2N( n) <1469}, n=1,2,..., MOryT IPONCXOIUTH II. H.
JUTsT KOHEYHOI'o 4ucja uchubiranuit, ¢ = 1,2,... [leiicrBuTe/bHO, IyCTh,
ckaxeM, |28, — 1| > 2¢4 > 0. Torma, mOCKOIBKY JIst JOOOTO ¢ IIpH
n — oo 69 — 0, 10 st Beex (TOCTATOYHO GOIBIINAX) 7, IPH KOTOPBIX
£q— 5ma) > 0,

Pr® ({|2N{" — 1 < 8D} 28, — 1] > 2¢,) <
< PrW({[28, — 1| — [2N{W — 1| > 2¢, — 6™ D} |28, — 1] > 2¢,) <
< PrW({|2N{ — 28| > 2¢, — 609}) <
< PrW({|2NY — 28] > ¢,}) < 2exp(—neZ/2), (90)
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rJe PEJIIOCIe[Hee HEPABEHCTBO BBINOJIHSIETCA JJIsi BCEX N, IPU KOTO-
ppix g, — 69 > 0. A rtak Kaxk Y oo, exp(fneg/Q) < 00, TO B CU-
ay stlemmbl Bopensi-Kanremumm u onenku (90) s smoboro g = 1,2, ..
MOXKET TPOM30UTH 1. H. KOHEYHOE YUCJO COOLITHH IOCJIEI0BATE/IbHOCTU
{16090 <N < 14600}, n=1,2,...

Urax, mycTb ni — YUCI0 UCHBITAHUIN, TIPU KOTOPOM B ¢1-OM aKTe Tep-
BOI'O CIIEHAPUsI IEPBBIN pa3 pentenneM [ 3aBepIIieHa MOC/Ie0BATEIbHOCTD
perenunit

> — e — .
B l-om  BO 2-0M B (q1 —1)-om B gi-om (%)
aKTe aKTe aKTe aKTe

O6o3HauMM n(g) YNUCJIO WCIBITAHWI, WCIIOJL30BAHHBIX B (¢ aKTax,
qg=1,2,..., 3amaaqum onenky ceepxy « € (0,1) BepogTHOCTH OMMOOUHO
IOCTPOHTD MEPBYIO Ipamyiy 1 onpegeanm a9 = o /g, ¢ =1,2,... Torna,
YUUTBIBasI, 9YTO BCE PEIIEHUs], IPUHATHIC BILIOTH 0 §1-TO aKTa, CKOPPEK-
TUPOBAHBI HA OCHOBE PE3YJIbTATOB N1 = n(q1) UCIBITAHUIL, TIOJSYIUM, ITO
KasKJl0€ PeIlleHne B MOCJIe0BATELHOCTH (%) MOYKET ObITH ONTMOOYHBIM C
BEPOSITHOCTBIO, He mpeBocxozsieil a(?) | BeposiTHOCTD TOro, 4TO XOTS ObI
OJIHO M3 ¢y PelleHuil omubouHo, He Goubie gqal?) = o, Hakower, Bepo-
SITHOCTB TOTO, 4TO HepBas rpamyia Gi = {wi,...,w, } HocTpoena BepHO,
Goubie 1 — gral?) =1 — a.

[Tycrs coryacHo mepBomy crieHapuio (81) B ¢1-OM akTe MPHUHSATA I'H-
noreza Hy, m B KadecTBe mepBoii TpamHy/bl BhIOpano MHOKecTBO Gi =

{wi,...,wq, }. IIpu sTOM ycioBun corsacuo pasenctBy (60) mpm i = 2
Bropas rpanyia Gg = {wg,+1,...,Wq, } JOJIKHA ObITH OLpEJEIEHa YCJIO-
BUAMU

Sq +2(prgy 41 -+ Prg1) =
= 5¢ +2(Sg—1 = 1) = 28g,-1 — 5¢ <1,
254, — S > 1, (91)

n i €€ SMIIMPHUYIECKOI'O ITOCTPOCHU A BOCIIOJIB3YEMCs BTOPBIM CIIEHapPUEM:
st n = n(qy) + 1,n(ar) +2,...
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2N(7f)+1 NG <1-gmat) — oN , — NV <1 g t2)
QNE 1 N ”) > 1_|_5(n q1+1) O 2Nqn3,-2 N((;IT) > 1+5(n q1+2)
|2Nq +1—Nq’f),1]<5(nq1+1) O |2Nq ) o ((h 1’<5(nq1+2)
IEPBBII aKT BTOPOI aKT

(92)
- .. — 2N(?qu — N((;f) < 1=ty —

QNq?qu — N((;f) > 14 smate) O
yqul+q — N ) g st ¢

g-bIit aKT

PaccMoTpuM ¢-blif akT BTOPOro CIeHApUs. 3ajajiM BEPXHHUE TDAHUIIbI
a1t = /(g1 + q), ¢ =1,2,..., BEPOSTHOCTEH OMUOGOUHBIX PeIeHuit

= u 0O B crienapun (92), OTBEYAIONUX COOBITHSIM {2qulq Ny <1-

s+ i coorsercrrero, {2qulq Ny, > 14+ +DY u onpeemim
(n)

suadenne 0119 Tlyers B g-oM akTe HAGIIONEHO 3HAYECHIE 2Nq1 g~

n
N((h) < 1— 60149 y npumsTO permenue = 0 mEpexoe K CIIELYIONEMY
aKTy, B TO BpeMs KaK Ha caMoM jiese 25, 14 — Sg; > 1. B Takom ciyuae
BEPOSITHOCTH OIIMOOYHOI'O PeIeHnss =

n)({2N£1711+q Nt(;}) < 1= §atDY2G, 4y — g > 1) <
< Pr(n ({2Nq1+q - Ngf) - (2Sq1+q - Sq1) < _5(n’q1+q)}’25q1+q -

— Spy > 1) < exp(—n(dmat0)?2) £ g@t9) (93)
(n)

at+q

n
N( )) = 254,4+q—Sq ¥ IPU 9TOM CJIaraeMble I0J] 3HAKOM CyMMBI B ITPaBoii
YaCTU PABEHCTBA

Tocsemnee nepasenctso B (93) ecth caeacrsue Toro, uro B (2N

n

AN, = NG = = Z(Xl(w@)) Fo g (W9 +
j=1

+ 2(Xq1+1(w(j)) + ...+ quJrq(w(j))))

B3aMHO HE3aBUCHUMBI 1 mpuHUMAaloT 3Hadenud 0, 1 wim 2.
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Cornacao pasencrBy B (93) BbImojHsiercst pabeHcTo 0(»01H0) —

2 1 2
(H In m) , TaKOe Ke, KaK PaBeHCTBO (84), CBA3BIBAIOIIEE 3HAYCHUS

al® g 59 g nepBoM crieHapun. Tak Kak 1mocse/Hee HepaBeHeTBO B (93)
BLITIOJIHSACTCSA U B TOM CIydae, KOTja Ha caMoM jene 2Sq, 14 —Sq, < 1, To
€CTb

Pr(™) ({2N{) N((;f) — (25414 — 8g) < —0UHBTOY2S, L — 5, < 1) €

< exp(—n(§01 )2 /2) = o0+ (94)

q1+q

TO

Pr ({284, 44 — S < 2N, — N 4 gnatyjag,  — 5, <1) >
>1—a@t) (95)

a 9TO O3HaA4YaeT, 9YTO €CJIM B @§-OM aKT€ BTOPOT'O CIieHapHu:d Ha6JIIO,ZL€HO

3HAUYCHUE 2Nc(z1qu — N((;f) <1- 5(”’q1+q), TO C BEPOATHOCTBHIO, OOJIbIIEi

1 — olat9), OyJeT MPUHATO MPABUILHOE DPEIleHne ——> mepeiiTu K cie-
AyolieMy akTy, nbo B sroMm ciaydae B (95) cobbitue {254,414 — Sq <

(n)
2NQ1 +q

n n
AHaJIOrUYIHO, €CJIU B ¢-OM aKTe HabJIro/1eHO 3HadeHne 2N ((I llq — N((I1 >

14 6(@1+9) 5 1o Bpemsa kak na camom gesie 2S,, 14 — Sq < 1, TO Gyzer
IPUHATO OmubovIHOe pemnienne O, BEPOATHOCTH KOTOPOTO

N((;f) + 8@+ prever nepasencrso 25y, 14 — Sq, < 1.

— N > 1 4 6t DY 28, o~ Sy < 1) <
7N¢(1711) —(25¢14¢— Sq1) > 5(n’q1+q)}|23q1+q*5’q <1)<
< exp(—n(d §ma1+q) )2 /2) olat+a) (96)

n) ({2Nlh +q

< Pr ”>({2qu i

Cormacuo pasenctBy B (96), BbIIOIHEHO paBeHCTBO (84), CBA3BIBAIOIIEE
snadenust o 19y §(0FD | ogromy m B TOM Ccitywae, Korma 2Sg, 14 —
Sq>1,

n)({QN Nt(z?) —(28414¢— Sq1) > 5(n’q1+q)}‘25q1+q — 8¢ >1) <

<@t (97)

q1+q
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U, KaK cJeJcrBue Hepasencrsa (97),

Pr ({25,144 — g, > 2N¢(171L3rq - Ngfzrq + 8T BTDY2S g — Sy > 1) 2
>1-—a@t), (98)

nate) — (21,1 )2 _
e 6 = (nln @) - [Tocsiennee HepasencTBo B (98) moOKa
3BIBAET, 4YTO, €CJIM B ¢-OM aKTe Hab/omeHo 3HadeHue 2N ((;;)ﬂ — Ngf) >

1+ 60149 10 coorBercrByIOmee pemenue 0 GyIeT BEPHBIM ¢ BEPOSITHO-
cTBIo, Gosbireit 1 —a(9179) Tak Kak B 9TOM CIIydae ¢ TAKOH BEPOSTHOCTHIO
(n) (n) n,q1+q
cobbrrue {28¢, 14 — S = 2N, %, — Ny’ — 5(ma1+9)} prever mepaBeHCTBO
251+q = Sq1 > 1.
Hakomern, 4ro KacaeTcst COOBITHS

{1- sata) ¢ 2Nf;?+q _ Nt(zn) <1+ 5(n,q1+q)} =

1 1

_ 2. 1 \T__ ) 2t )?

= {1—(5 ln m) g 2Nq1+q_Nq1 g 1+ Hln a(‘h""‘]) },
(99)

IIPH KOTOPOM COIVIAcHO creHapuio (92) npunumaercst perenue () O IPO-
JUIEHNY WCIBITAHUIT N NPH KayKJIOM JIOHNOJIHUTEILHOM HCIBITAHIN IIPO-
BEPAIOTC M KOPPEKTUPYIOTCS KaK BCE PEIIEHNUs, TPEOYIONHeCs: JJist Bbl-
IIOJIHEHHUsI [IEPBOTO CIIEHAPUSI, TaK M BCE PEIIeHNUs], IIPUHSTHIE BILIOTH JI0
[OCJIE/IHETO JIONOIHUTEIHHOIO UCIIBITAHNAS BO BTOPOM CIIEHAPHHU, TO IIPH
m060M u3 yenoBuit 25¢, 44 — g, > 0 mmm 284,44 — Sq, < 0 cobbrrust (99)
MOTYT BBIIOJHSITHCS JIUIID JJIsl II0YTH HABEPHOE KOHEYHOIO YHCJIa MCIIbl-
Taanit. B 9TOM JIerko ybeuThest TOUHO Tak 2Ke, KaK 9TO OBbIJIO MOKA3aHO
[PU aHAJIN3€ [EPBOTO CIIEHAPHS.

O6o3Ha M q§2) HOMED 3aBEPIIIAIOIIEr0 aKTa [IEPBOro CIeHAPHst, CKOP-
PEKTUPOBAHHOIO 110 De3yJIbTaTaM BBIIOJHEHHsI BTOPOIO CIEHApUs, U
qéQ) — HOMED 3aBEpPIIAOIIEro aKTa BTOPOro CIICHADHs, B pe3y/IbTraTe KOTO-
POro HEPBBIil pa3 BBIIOJIHEHA CJIE/LYIOMIAst OCIIEI0BATEILHOCTD PEeIeHNIT,
B KOTOPOI aKThl MMEIOT CKBO3HYIO HYMEDPAIHIO,

pemema R
AKTBI 1 q -1 ¢ g +1 ' —1 g

CIIeHApUH 1 9
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O6o3Ha1uM n(g) YUCIO WCIBITAHWUIN, MCIOIB30BAHHBIX B ¢ aKTaX, ¢ =

1,... ,q§2), 3a1a,1uM OIleHKyY cBepxy « € (0, 1) BeposTHOCTH ONIMOKHU [TPH
IIOCTPOCHUN IIEPBOIl U BTOPOU I'PaHy/l U OIPEeaeINM ald = Oz/q7 q =
1,...,q§2). VYauTniBasi, 9TO BCe peIIeHNs] B IIEPBOM U BTOPOM CIIEHA-

(2)

puAX, IIPUHATBIC BINIOTH [0 {5 -I'O aKTa, CKOPPEKTUPOBaHbI Ha OCHO-

(2)

Be n(gy ) MCIBITAHUM, IIOIYyYUM CJIEJYIONLYIO OIEHKY CBEPXY BEPOSITHO-

cTi ommOKY TpH 1ocTpoennu 1-oif u 2-oit rpanyn Gi = {wq, ... ,wq(2>},
1
_ .2 (2 _
Gy = {wq§2)+1’ . ,wqu)}. ¢ gy =a.

Ecim orpaborano m cleHapueB u HaifijeHbl Tpanyiabl Gi =
{wl, Ce 7wq§m)}, GQZ{wqim)+1, e ’wqém)}’ ey Gm:{wqmﬁl’ e 7wq$nm)},
TO JIJIst OThICKaHUsI TPaHysbl Gypp1 = {wq(m+1)+ D ,wq(m+1)} Tpedyercst

m m—+1

HAUTH 11eJI0e TTOJIOKUTEJILHOE ¢, TIPU KOTOPOM

2S§%m)+q—1 — ngnm) <1,

(100)
2S§fnm)+q — ngnm) >1
(m+1) _ ~(m) ~
U OUPENETUTh ¢y, 1" = Gm ~ + ¢, T/1€ BOJHA ~ CUMBOJIM3UPYET BO3MOXK-
HyI0 Koppeknuto rpanyi Gi,...,Gy, B npomecce mocrpoerusi (m+1)-oii

rpaHyJibl. B CBOIO 04Yepeib, Jijist OTBICKAHUS ¢, Y/IOBJIETBOPSIIONIETO YCJIO-
susiv (100), samyctum (m + 1)-biil ciieHapuii, B KOTOpOM Jyist n =

n(g) + 1,n(gi™) +2,...:

( 2N(~7(17)n>+ B N(Tn)m) <1-—man’+) —
2N(~(31> - N(T(Lr)n) > 14 0man”+) o
|2N*‘m)+ _ N%)rl) —1/< san+1) oy

HepBbII/I aKT

(n) (n) n,g
2N omy 5 ™ Nogmy < — gl ) = =
oN™ N(”)) > 14 6man"+2) o
2

~(m)

‘QN _N(n) o 1’ < 5 n,qm )+2) O

G T e
BTOpOI/I aKT
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— [0, -N <1-snalr0 —
dm
& () nasw+9) O
2N(m) N(m)>1+6 (101)

\2N(7Zm) — N(’Zr)n) —1 < sman+a) ¢y
+q

q—bII/I aKT

(

~(m
Baech, B (Gm ) 4 q)-OM aKTe, KaK M B MOJOOHBIX aKTaX MEPBOrO, BTOPO-

(m)

ro, ..., M-I'O CIlEHAPUEB, = CUMBOJIN3UPYET 1EPexoi K (¢ = +q+1)-Mmy
akTy, O cuMBosimsupyer okoHuaHue (m + 1)-ro clieHapusi MOCTPOEHHEM

(m)

Gm+1, O CUMBOJIM3UPYET NPOJIOJIZKEHNE UCIBITAHUN B (¢, ~ +¢)-OM aKTe,
IIpyYeM 110 UCTEYEHUU II. H. KOHEYHOI'O 4YMCJIa UCIBITAHUN, B XOJ€ KOTO-
PBIX [POBEPSIETCS] BBIIIOJHEHNE KaXK/0T0 U3 TPeX YCJIOBH B (G g )+q) -OM
aKTe, BO BCEX MPEJIIIECTBYIONIIX aKTaX ITOr0 CIieHapust (UTO MOXKeT MpH-
BECTU K 3aBEpIINEHUIO CIICHApUs 10 ((j%n ) + @)-ro aKTa) M BO BCEX AK-

Tax BCEX HPEJIIECTBYIONINX CIeHApUeB, B ((m Fim) + @)-oM aKTe B KOHEU-
HOM cYeTe JIOJI)KHO OBbIThH peaﬂI/ISOBaHO OJIHO W3 JBYX YCJIOBUIA: JiOO

oN") N( "> 14600 6o 2N(<)) N( "< 1—pman+a),

an +q
1 o
Ecmm n(qﬁn ++1 )) — YHCJIO UCIBITAHAH, IPU KOTOPOM IIEPBBIIl pa3 3a-

o (m+1)
BepieHsl Bece (m+ 1) crieHapues, KaxK/Iblii COOTBETCTBEHHO HA ¢ -oM,

1 1
q(m+ ) -OM, ..., qﬁﬁ” +1) -OM U qiﬁj ) aKTax, TO IIOCTPOCHHBIC TI'DAHYJIbI

Gl - {wlv"'aw (m+1)}a sy Gm+1 — {w (m+1) 13"'5"‘} (m+1)} 6YILYT
91 dm + A1

OIIpEJICJICHBI 6630HII/I6OIIHO C BEPOATHOCTLIO, 60JIblHeI7'I 1-— G, eCJIn BeE-

POATHOCTDH OH_H/I6OLIHOFO pernrenud B g-OM aKTe OIEHUBaAaETCdA 3HaYCHHEM

1
oD = a/q, qzl,...,qgfl).

4.2. Dmnupudeckoe rpanyigupoBanue (). BepositHoCTb
Pr € Pr u u3aMeHsieTcsi OT UCOBITAHUS K NCIIBITAHUIO

B sTom maparpade Momenab n B3aHMHO HE3aBUCUMBIX WMCIBITAHMIMA
olpejiejieHa KaK BEPOATHOCTHOE MPOCTPAHCTBO

(@, PO"),Pri") )2 (2,P(Q),Pr)) x ... x (U P(Q).Pr,), (102)
B KOTOPOM Prgn) , = Pri x ... xPr,, (Q,P(w),Prj) — monens j-ro uc-
IBITAHVS, U IIPEJIIOJIATrAeTCsl BBIIIOJHEHHBIM YCAOBUE 2PANYAUPYEMOCTIU
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(), coryacHO KOTOPOMY CYIIECTBYIOT ki < ko < ..., Takume, uro ) =
GiUGaU...,tme Gy ={wi,...,wk, }, G2 = {wky 415+ s Why }y -+ -, Gt =
{Wk, 1415+ Wi}y oo m I Beex § = 1,2, ..

2Pr;(G1\{wr, }) <1,
2PI‘J (Gl) > 1;
2PI'] EGQ\{WkQ} <1-— Pr(Gl)a

2Pr;(Ga) > 1 — Pr(Gy); (103)

2Prj(Gt\{wkt}) <1-— PI‘j(Gl U...uU Gt—1)7
2P1;(Gy) > 1 —Prj(GiU...UGs_1);

Yenosust (103) rapaHTHPYIOT, YTO CYIIECTBYIOT €JIMHCTBEHHAs 0-aJl-
rebpa A = 0(Gq, Ge, .. .), nopoxaennas paszouennem 2 =Gy UGoU. ..,
1 BO3MOXKHOCTH P, MaKCHMMaJIbHO corjacoBanHasg Ha A ¢ KaxKoil Be-
poarHocrbio Prj, j = 1,2,..., Takme, uto aug Bcex j = 1,2,...
PI‘j(Gl) > PI‘j(Gg) >... P(Gl) > P(Gg) >

YesoBust (103) MO3BOJISIIOT PEIIMTH 33149y SMIUPUIECKOrO I'DaHy-
. . (n) A
miposanus () Ha ocHOBe HaOmIoJeHMs 3Haudenmit dbymkmuit N, =

k
1 (n) _ (n) (n)
- E v, ', k = 1,2,..., wactor vy ’,...,V; ,... DJIEMEHTapHBIX CO-

6bITI/II7I OHGHI/IBaIOHlI/IX COOTBGTCTBGHHO <<3MHI/IpI/I‘IeCKI/I€ BEPOATHOCTU»

prln) Z 1 Prj({wi}), ..., pr = Z 1 Prj({we}), ..., mockoms-

Ky COI‘JIaCHO Tpe6OBaHI/I$IM (103)

25" <1, 280 > 1

1 1

25" | — s\ <1, 25" — 5 > 1;
. (104)

25" — s <1, 250 — 5 > 1

rie

St = e =B N k=12, (105)
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II. H.
U IpU N — 00 N,E;n) - S,in) -0, k=1,2,... Peun uner o 3ama1ie sMm-
MUPUIECKOTO ompeiesienns: 3uaderuii ky < ko < ..., YIOBJIETBOPSAIOIIIX

yesosusim (104), npu yeiouu, uto BeinosiHeHbl TpeboBanust (103) rpamy-
mmpyemoctu €. ITockobKy cymecTByioT eauncTBennbie?’ ky < ko < ...,
yaoBjerBopsiomue TpeboBanusim (103), ux 3HAUEHUST MOIYT OBITH OIpe-
nesteHsl u3 yeaosuit (104).

CreHapuu SMIUPUYIECKOTO IPAHYIMPOBAHMUS, TO3BOJISIIONIIE HA OCHO-
Be HAOJIIOCHHs 3HAYEHUIT CTATHCTUKI

N =M™ k=12, n=1,2,... (106)

onenuth k1 < ko < ... B (104), mogobusl crienapusivm (81), (92) u (101),
6ostee Toro, nx hopMasIbHAs 3AIICH He OTVIMIACTC OT 3alUCH HOCIEHUX.
MunnmasibHble OTIYHst Gy/LyT JIMIIb B 3aIIUCH YCJIOBHM, OLPEIeJISTIOIIIX
suauenue 89 110 3aJaHHOMY 3HAMEHUIO a(® BeposiTHOCTH OMINGKH pere-
Hust = nin O, a nMenHo, Haipumep, B popmyrtax (83), (85), (86) u . .
BMeCTO Sy = pry + ...+ Pr,y CJIEJyeT IucaTh Sy =pry" + .. +pry”,
HO mpu 9TOM CBsizb Mexkay (@ u 59 Gyner raxoii ke, kak B (84).
CyecrBenHble OTJIMYUUs Oy/LyT JIMIIL [IPU aHAJIMU3€e pelneHus () O MIpo-
JIOJZKEHNH UcHbITanuii. Jles10 B TOM, 9TO IpH M3MEHSIONIENCsT BePOsSTHO-
CTU, KOHTPOJIMPYIOIIEil Pe3ysIbraThl UCHBITAHUI, IPU 1 — 00, BO3MOXKHO,
|25§n) —1| — 0 u, KaK cyIeCTBHE, BO3MOKHO OECKOHETHO MHOTO COOBITHI
]2N¢(1n) — 1] < ™D n = 1,2,..., TpeGyOMUX IPOIOIIKEHNs HCIIbITA-
HUl ¥ TEM CaMbIM He [TO3BOJISIONINX 3aBEPIIUTD IIEPBBIN aKT B CIIEHAPHI
(81). Ecim, onmako, mpu n — 00 |2$’,§n) — 1| — 0 «me cammkoM 6ObICT-
pO», HAIIPHMED, CM. JIEMMY 3, TaK, 9TO JIJII BCEX JOCTATOYHO GOJIBIINX 7
|2S§”) — 1= 6D (14 epy), €ng >0, 1

S exp(—n(eng8™9)?/2) = 3 (@@)Fh < o0, tae al®) = a/q,
n=1

TO YHCJIO COOBITHI B IOC/IEIOBATEILHOCTH \2N¢(1n) —1] < D n =
1,2,..., Oyzer 1. H. KOHeYHbIM, ¢ = 1,2, ...
2"Yenopus (103) rapanTHpyIOT cymecTBoBanue ki < k2 < ... I 00eCIHEUHBAIOT HX

€IMHCTBECHHOCTDb.
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5. TeopeTnkKo-BO3MOXKHOCTHOE MOJIEJIMPOBAHUE
KaK paciiupeHne TeOPEeTUKO-BEPOITHOCTHOTO

[IpuBenennbie pe3yabTaThl WILIIOCTPUPYIOT OTHO W3 TPUHITAITHAIb-
HBIX OTJIUYHH MOJIETUPOBAHUST CJIYYaHOCTH TEOPETUKO-BEPOSITHOCTHBIMI
U TEOPETUKO-BO3MOXKHOCTHBIMEU METOIAMIU: 8 MO 8PEMA KAK NPU IMNUDU-
YECKOM MOCMPoeHuy meopemuro-eeposmmuocmnot modeau (£2, P(2), Pr)
CMOTACTNUNECKO020 00BEKMA NOCAEOHAA JOANCHA OBIMD HEUSMEHHE 6 Me-
YEHUYU BCE20 BPEMENYU MHAOMO0eHUT, NPU IMNUPUYECKOM NOCTPOEHUL
meopemuko-603moichocmiuotc modeau (2, P(Q),q) amoeo orce obsexma
€20 MeoPemuKo-6ePOAMHOCMHGAA MOJEAd 6 MEYEHUU HAOA0eHUT MO-
2HCEM NPOU3BOALHO IGOMOUUOHUPOBAMS 8 NPedear 00M020 U3 KAUCCOB
{(Q,?(Q),Pr), Pr € Pr(e)}, e € (0,1). 9mo omaunue®® cywecmeentio
DACUWUPAEM, KAACC CTMOTACTNUNECKUT 00BEKMO8, MOOEAU KOTOPHLT MOLYM,
OBIMD NOCMPOEHBL IMNUPUYECKY, YIMO HAZAAOHO NPOUAMOCTIPUPOSAHO H,
puc. 1 das cayuan Q = {wi, wa, w3}.

CroxacTraecKkast MOJIeTh 00bEKTa, KOTOPYIO MOYKHO OIEHUTH IMITUPHU-
YECKH, OIPEJIeSISIeTCsl TOYKON B TpeyroJibHuKe 1 6), HEMOIBUKHOI B Tede-
HUEe BCero BpeMmenn HaburoeHnii. CeMb HENPUBOIUMBIX HEYETKUX MOJIE-
Jeli, onpeiesideMbIX KJIaCCaAMU BO3MOXKHOCTEI IP’(e), e =0.001,...,0.111,
OTMEUYEHHBIMU HA TPEYroJbHHUKE 1 a), ONPEeesIOTCsT CEeMbIO IIOJMHO-
2KecTBaM# ]P’r(e), e = 0.001,...,0.111, mokazaHHBIMU Ha TPEYTOJHLHU-
ke 1 6). [Ipu smMnupuaeckoM BOCCTAHOBJIEHUH JIFO0OI U3 CEMH TEOPETUKO-
BO3MOXKHOCTHBIX MOJIEIel BEPOSITHOCTh, KOHTPOJUPYIONAsT PE3yILTATHI
HAOJIIOIEHNIT, MOXKET ITPOM3BOJIBHO H3MEHSATHCS OT HAOJIOJIEHUsT K Ha-
O/IOJIeHHIO, OCTaBasgCh B Hpejesax ojHoro u3 kiaccos Pri), e =
0.001,...,0.111.

Eciu Bbinosienst yeiaosusi (16) peryssipHoCcTH, TO B TpPEyroJbHU-
ke 1 6) oCcTalOTCsI JIMIIb JIBA MHOYKECTBA: KJIACC Prg.111) n xmace Prgo11)
0e3 ero rpanuipl ¢ KiaccoM Prgq1qy. JIrobas uz neuerkux mogereit, or-
Bevaromas kiaaccam Prig111) 1 Pr(g.o11), onpegesnsercs 1. H. 6e30mmb01HO
HA OCHOBE KOHEUHOTO YHCJIa HabJIIOIeHUI.

Ecsin Bbinosineno 6osiee obiee, uem B (16), ycioBue perysisipHOCTH
BepositHocTell Pri, Pro, ..., a mMeHHO, eciu JIIsT HEKOTOPOTO j W BCEX

28Yci10BrE «yCTORYMBOCTH YACTOT» JJIsl SMIIMPUUECKOrO BOCCTAHOBJICHHUS BEPOSITHO-
cTH 3aMeHsieTcsl Ha ycnosue Pr(.)-n3mepumoctu Bosmoxxuoctu §, e € [0, 1].
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s =1,....k ff #1,..., 1 # 1 = f; = f;—&-l = ..., TO B Tpe-
yrojibHuKe 1 6) ocTaHyTCs deTbhipe Kiacca: Pro.111), Pr(0.011), Pr(0.100) ¥
Pr(g.110), 1 /m0bast n3 HEUETKNX MOJIE/IeH, OTBEIAIONINX OJIHOMY U3 KJ/Iac-
coB P9.111), P(0.011): P0.100) # P(o.110) MOxer ObITh BoccTaHOBIeHa Ge3-
OIMMUOOYHO HA OCHOBE II. H. KOHEYHOT'O YUCJIA UCIBITAHUN.

3aMeTnM, 9TO B Caydae HEM3MEHSIIONENCsT OT UCIBITAHUST K MCITBITA-
HUIO BEPOATHOCTU CTOXACTHUYECKasl MOJIEb, BOOOIE rOBOPs, HE MOYKET
OBITH BOCCTAHOBJIEHA, TOYHO HA OCHOBE JIIOOOI'0 KOHEYHOT'O YNCJIA UCIIBITA~
HU#, cM. 3aMedaHue 2.

Pasymeercs, me ciemyer JgymaTrhb, UTO TEOPETUKO-BO3MOXKHOCTHOE
MOJIEJINPOBAHNE HEIPEMEHHO OPHEHTHPOBAHO HA WUCCJIEIOBAHUE HEJI0-
OIIPeJIeICHHBIX CTOXacCTUIeCKnX 00bLeKkToB. Ha camom mesie TeopeTuko-
BO3MOXKHOCTHBIE MOJIEJIN XapPAKTEPHDBI JJisi HEUYCTKUX, PA3MBITBIX U T.II.
00bEKTOB, KaK pa3 He UMEIOIUX XOPOIIO OIPEJICJIEHHON CTOXaCTHIECKON
KOMIIOHEHTBI, ¢M., Harpumep, [10]. Bmecre ¢ Tem cieyer orMeTuTh, 910
TEOPETUKO-BO3MOXKHOCTHOE MOJIEJIMPOBAaHNE OKa3aJjoch BechbMa 3ddek-
TUBHBIM U B 00JIACTSX, XapAKTEPHBIX JIJIsI CTOXACTHIECKUX TPUJIOKECHUIA,
TaKUX, HAIPUMED, KaK ONTUMAJIbHBIE PElIeHUs, TPOrHO3UPOBAHUE, aHa~
JIM3 W WHTEepIpeTanus SKcrepuMenTa u T.1m.2% [9].
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