Jlekums 6. OnpenesieHue BepOSTHOCTHOIO 3aK0OHA HA EXp B leTepMUHIPOBAHHOM CiIy4ae.

BBenem onpeneneHue BEpOATHOCTHOTO 3aKOHA MTyTeM 00OOIEHUs MOHITHS 3aKOHA Ha BEPOSTHOCT-
HBIN ciydail. Chaenaem 3To Tak, 4To Obl MOHSITHE 3aKOHA Ha EXp OBUIO YacTHBIM Cilyd4aeM 3Toro Oosee
o011ero onpeaeIeHusl.

Bcnomuanm onpenenenue 3akona Ha Exp.

3akonom Ha Exp sBnsiercs uctuHHOE Ha Exp mpaBuiio, Bce moamnpaBuia KOTOPOro JOXHBI Ha Exp.

MosxHo uHaue nepeopMyIHpOBaTh MOHATHE 3aKOHA HAa Exp. 3akoHaMu SBJISIOTCS Takue MpaBHIIA,
UCTHHHBIE Ha EXp, KOTOpBIE HENb3s 00JIee YIPOCTHTD H/UITU JIOTHYECKH YCUIIUTh, COXPaHSsl MX UCTHH-
HOCTh. JTO CBOMCTBO HEYNPOIIAEMOCTH TMO3BOJISIET CHOPMYIUPOBATH 3aKOH HE TOJBKO B TEPMHUHAX UC-
TUHHOCTH HO U BEPOSTHOCTU M TEM CaMbIM MEPEKUHYTh MOCT MEXIY JAETEPMHUHHUPOBAHHBIM M BEPOST-
HOCTHBIM CITy4asiMH.

Teopema 1. [Ins mpasuna C = (A1 &...&Ax = Ayp) Buna (1) ciemyromue 1Ba yCJlIOBUS SKBUBAJICHT-
HBI:

1. mpaBuno C siBnsieTcst 3akoHOM Ha Exp;
2 a. N(A/A1&...&Ax) = 1 u ycroBHast BeposiTHOCTB N(Ao/A1&...&Ax) mpaBuia omnpeneneHa (T.e.
NA1&...&Ax) > 0);
b. ycrnoBHast BeposITHOCTD 1(A¢/A1&...& Ay) IpaBuiia CTPOro OOJIBIIE YCIOBHBIX BEPOSITHOCTEH
KaXX/I0T0 U3 €T0 MOANPaBHIL.

Jloka3aTebCTBO.

(1=>2). Mpeamonoxum, uro npasuio C sBiseTcs 3aKOHOM Ha 3.

a) JlokaxxeM, 4TO TOTAa OHO omnpezaesneHo. Eciu npaBuio C sBiseTcs 3aKOHOM Ha S, TO TMOAIPaBHIIO
(Ar&...& Ay = —A)) He Bcerja UCTHHHO Ha 3. 3HAYUT €CTh SKCIIEPUMEHTHI, SBIISIOIIUECS UCKITIOYE-
HUSIMH U3 3TOTO MPaBUIIA, T.€. SKCIIEPUMEHThI Ha KOTOPBIX BbICKa3bIBaHUE (A &...&Ax& A1) UCTHHHO.
Torpa B cuity n(Ax&...&Ax &A1) > 0. Otcroga nonyyaem, 4to N(A | &Ar&...&Ax) > 0 u, 3Ha4uT, yc-
JIOBHAsE BepOSTHOCTH mpaBmia C ompenenena. OTCofa CIEAyeT, YTO YCIOBHBIE BEPOSTHOCTH BCEX
MOAMPABUI ONpeAeNieHbl, T.K. W3 {Aj,...,.An} < {Ai,...,Ax}, ciemyer, drto nN(Ap&..&Apn) =
N(A1&...&Ax) > 0.

(2) Hoxaxem Teneps, uto N(A¢/A1&...&Ax) = 1 < npasuno C uctunHo Ha Exp.

Hokaxem, uto u3 Nn(Ap/A1&...&Ax) = | ciegyer ucturaocts npasmwina C Ha Exp. Ilpeanonoxum
MPOTHUBHOE, YTO OHO HE UCTHHHO Ha EXp. DTO 03HAYaeT, 4TO CyIIECTBYIOT SKCIIEPUMEHTHI, Ha KOTOPBIX
BbICKa3biBaHue A &...&Ax&—A( HCTUHHO, U, 3HAUYUT, MHOXKECTBO 3KcrepuMeHToB {Exp(s) | €(Exp(s))
€ E(A1&...&A&—Ag)} # D He nycto. OTCI01a, BCIICACTBUE CBOWCTBA 2 TeopeMbl 1, clienyer, 4To
WA 1 &...&A&—Ay) # 0. Ho aTo mpotuBopeunt ycnosuro N(A¢/A1&...&Ax) =1, T.k.

NAJYA 1 &...&Ax) = N(Ao&A 1 &...&AYM(A1&...&Ax) =

NAVA1&... &AL/ (M(A&A 1 &... &AM (—A&A 1 &...& Ay))

U TaK Kak N(—A &A1 &...&Ax) > 0, To N(A/A1&...&Ay) < 1.
OO6parHoe noKa3aTeabCTBO, UTO U3 UCTUHHOCTH TpaBmwia C Ha Exp cnexyer, uto n(A¢/A; &...&Ay)
= 1, IPOBOJUTCS TEMHU K€ pacCyKJIEHUSIMH, IPOBEICHHBIMU B 0OpAaTHOM HOPSKE.

(3) U3 mynkroB (1), (2) cnexyer, 4to ycioBue 1 TeopeMbl BiIeUeT yCIoBHUE 2a.

(4) JoxaxkeM, 4To U3 yCIIOBUS | TEOPEMBI CIIEAYET YCIOBUE 2b.

Ecnmu npaBuno C siBnsiercs 3akoHOM Ha Exp, To moboe nmoanpaBuiio A &...&Ain = L npasuna C
noxuo Ha S, Tae L - nurepa Buma —A , i npaBui Buaa 1 teopemsr 1, 1160 Buma A, Ui IpaBWII BUa
2. JIo’)kHOCTh UMEET MECTO TOT/Ia M TOJIbKO Toraa, koraa {Exp(s) | (Exp(s)) € E(Ai&...&An&—L)} #
(J, 9TO B CHITy CBOMCTBa 2 TEOPEMBI, SKBUBAJICHTHO yCIOBHUIO N(Aj&...&Ain&—L) > 0. 13 mocnennero
HEPaBEHCTBA CIIeAyeT:

Tl(L/Ail&...&Aih) = rl(Ail&---&Aih&L)/n(Ail&---&Aih) =

Tl(Ai]&...&Aih&L)/(T](Ai1&...&Aih&—|L) + Tl(Ai]&...& Aih&L)) <1.



Ho nockoinbky, B crity myHKTa (2), yclioBHasi BeposTHOCTh npaBuiia C paBHa 1, TO JI0)KHOCTH JTH000-
ro mojnpasuia Ha 3 skBuBaneHTHa HepaBeHCTBaM N(L/Aj &...&Ain) < 1 =n(Ao/A1&...&Ay).

(5) Takum 0Opazom, MBI I0Ka3ad, YTO U3 YCIOBHS | TE€OpEeMBI CIeqyIOT yciuoBus 2a u 2b, 4To 10-
Ka3bIBAaET TEOPEMY B OJIHY CTOPOHY.

(6) Hoxaxem, uto u3 ycioBuii 2a u 2b cienyer ycnosue 1 Teopembl. Eciu muis npasuna C ycnoBHas
BEPOSATHOCTH OMpezieNieHa, TO B cuily myHkTa (1) OyayT omnpeneneHbl U yCIOBHBIE BEPOSITHOCTH BCEX
ero noanpasui. Tak Kak yclioBHas BeposTHOCTh mpasuia C, B Clly ycinoBus 2a paBHa 1, TO B CuiIy
nyHkTa (2) mpaBwio C Oynet uctuaabiM Ha Exp. [[ns mokaszarenscTBa TOro, uTo mpasmio C OyaeT 3a-
KOHOM HEOOXOIMMO J0Ka3aTbh, YTO KaXKJ10€ MOANPABHIIO 3TOTO MPABUIIA JIOKHO. ITO MOXKHO ClIelaTh
MIPOBOJIS TE YK€ PACCYKIACHHS, UTO U B MMyHKTE (4), TOJBKO B 00pAaTHOM MOPSIIKE M

JlaHHasi TeopeMa JaeT HaM SKBHBAJICHTHOE ONpeseieHre 3aKkoHa Ha EXp B TepMHHAX BEpOSITHOCTEH.

Omnpenesienne 1. BeposiTHOCTHBIM 3aKk0HOM Ha EXp B 1eTepMHHHPOBAHHOM Ciy4dae OyaeMm Ha-
3p1BaTh npaBmwiio C = (A 1&...&Ax = Ay) Buza (1), y1OBIETBOPSIOIIEE YCIOBUSIM:

a) ycnoBHasgs BeposATHOCTH MN(A¢/Ai&...&Ayx) mpaBuna ompeneneHa (M(A1&...&Ax) > 0) u

NAJA &..&Ay) = 1;
b) ycioBHast BeposTHOCTh N(A¢/A1&...&A) TipaBuiia cTporo OoJbIIe YCIOBHBIX BEPOSITHOCTEH Ka-
’KJIOTO U3 €T0 MOAIPABUIL.

CaencrBue 1. BeposaTHocTHBIN 3aKkOH Ha EXp B JeTEpMUHUPOBAHHOM CJIydae SIBJISIETCS 3aKOHOM
SMITUPUYECKOH CUCTEMBI J.

Joxka3areancrBo. Cnenyer u3 Teopema 1.

OnpeneseHne BepOSITHOCTHOrO 3aKoHa Ha Exp

[TokaxkeM, 4TO B pe3ynbrare yaaneHus yciaoBus N(Ag/A&...&Ax) = 1 uz Onpenenenne 1 BeposiTHO-
CTHOT'O 3aKOHa JUIsl IETEPMUHUPOBAHHOTO CITyyasi Mbl HUUETO HE MOTEPsieM U3 CyILECTBa ONpeIeeHHs
3aKOHA M TeM CaMbIM MOXeM 0000IIUTh ONpeIesIeHUE 3aKOHA Ha BEPOSITHOCTHBIHN ClTydai.

BcnomHMM, 4TO MIMEHHO CBOMCTBO HEYIIPOIIAEMOCTH MO3BOJIWIO HaM C(OpMYIUpPOBaATh ONpesere-
HUE BEPOATHOCTHOI'O 3aKOHA B J€TEPMHUHUPOBAHHOM ciydae. [locmorpum Ha Teopema 1 ¢ Touku 3pe-
HUS HEYNPOIAEeMOCTH 3aKOHa.

B BeposATHOCTHBIX TEpPMUHAX CBOMCTBO HEYNPOIIAEMOCTH 3aKOHA 3BYUYHUT YK€ HECKOJIBKO HMHAYe:
JUIsl IpaBUIIa, ICTUHHOTO Ha M, 111 KOTOPOTO YCJIOBHAsl BEPOSATHOCTh paBHA 1, HEyNpoIIaeMOCTh Ipa-
BUJIA O3HAYAET, YTO, €CIIM MBI BO3BMEM JIF000€ JIOTHYeCKH 00Jiee CHIIBHOE €ro MOAMPaBHIIO, TO €ro yc-
JIOBHAsl BEPOATHOCTh CTPOTO YMEHBIIUTCS U CTaHET CTPOro MeHbIe 1, T.e. BEpPOATHOCTHBIM 3aKOH Ha
Exp B IeTepMHUHMpPOBAHHOM Ciy4yae Helb3sl YIPOCTHTb, HE YMEHBIIUB CYIIECTBEHHO €r0 YCIOBHYIO
BEPOSTHOCTb.

[ToaToMy 1Ba SKBHBAJICHTHBIX ONPE/ICIICHUS 3aKOHa, CPOpMyIHpoBaHHbIe B Teopema 1 MOTYT OBITH
nepedopMyJIMpOBaHbl B TEPMUHAX HEYIPOIIAEMOCTH 3aKOHA, TOJIBKO OJHO M3 HMUX JJIsl 3HAUYEHUs HC-
TUHHOCTH, a JIpyroe JUisl yCIOBHOM BeposiTHOCTH. M3 31Ol mepedopmMyIMpoBKH BUAHO, YTO JUISI MTOHS-
THS 3aKOHA Ba)KHBI HE caMa UCTUHHOCTb, WJIM TO, YTO YCJIOBHAsl BEPOSITHOCTh paBHA 1, a HEBO3MOXK-
HOCTb €0 YIPOUIEHUS ¢ COXPAHEHUEM ITUX OLICHOK (MCTUHHOCTH, BEPOATHOCTH U T.J.). DTO €T BO3-
MOJKHOCTb JaTh OoJsiee oOIiee omnpeaereHne 3akoHa Juist npaBui Buaa (1), oxBaTeiBaromiee Kak JeTep-
MHUHHUPOBAHHBIN TaK U BEPOSATHOCTHBIN CITydaH.

Onpenesenne 2. 3akoHoMm sBisieTrcst Takoe mpasmio C Buaa (1), XapakTepuzyemoe HEKOTOPOM
OIICHKOHM, YTO €ro Hemb3s "ympocTuTh" (JIOTMYECKH YCHJIMTh B COOTBETCTBHH C TeopeMoi 1) He
YMEHBIIIUB CYLIECTBEHHO 3TOM OLICHKH.

OKBUBAJIEHTHOCTh JIByX Pa3IMUYHBIX ONpEIENEeHUI 3aKOHA C TOYKHM 3PEHMs JaHHOTO OIpe/eIeHUs
3aKOHA JIJIS IByX Pa3IMYHBIX BHUJIOB OLEHOK - OLIEHKH UCTMHHOCTU U OLIEHKU YCJIOBHOH BEpOSITHOCTH
paBHoO# | nokaszana B Teopema 1.



Ecmu mb1 ypanum yenosust N(Ao/A1&...&Ax) = 1 u3 Onpenenenue 1 BEpOATHOCTHOTO 3aKOHA IS
JETEPMUHUPOBAHHOT'O Cllydasi Mbl HUYETO HE MOTEpsieM U3 CYIECTBA OINpe/IeIeHUs] 3aKOHA U TeM ca-
MbIM 0000IIMM OIpe/iesieHne 3aKOHa Ha BEPOATHOCTHBIN CITy4yail BKIIOYAIOUIUN HE TOJIBKO YCIOBHYIO
BEPOSITHOCTh PaBHYIO 1.

Onpenenenue 3. BeposTHocTHBIM 3ak0HOM Ha Exp Oynem HazwsiBath npaBmiio C = (A &...&Ay =
Ap) Buaa (1), y1oBIeTBOPSIOIIEE YCIOBUIO: YCIOBHASI BEPOSITHOCTD N(Ao/A1&...&Ax) ipaBuia omnpee-
JIeHa U CTPOTO OOJIBIIIE YCIOBHBIX BEPOATHOCTEN KaXKI0TO U3 €T0 MOIPABHIL.

O603HaunM yepe3 LP MHOkecTBO BCceX BEpOSTHOCTHBIX 3aKOHOB.

IIpu nepexone ot OmpeneneHue 1 BEpOSTHOCTHOTO 3aKOHA B JICTEPMUHUPOBAHHOM Cllyyae K
Omnpenenenue 3 BepOSATHOCTHOTO 3aKOHA MbI 3aMEHWIIN OLIEHKY 3aKOHA C YCJIOBHOM BEpOSITHOCTH paB-
HOI 1 Ha POCTO OIIEHKY YCIOBHOM BEPOSITHOCTH, OCTaBasICh B pamMkax OmpezeneHre 2 3aKoHa.

Omnpenenenne 4. CHIbHEUIIUM BEPOSITHOCTHBIM 3aKOHOM OyJZieM Ha3bIBaTh TaKOW BEPOSTHOCTHBIM
3akoH C, KOTOPBIN HE SBJSETCS MOANPABUIOM HUKAKOTO APYTOro BEPOSITHOCTHOTO 3aKOHA.

0O603HaunM yepe3 CB3 MHOXKECTBO BCEX CHIIBHEHUIITNX BEPOSTHOCTHBIX 3aKOHOB.

Mpennoxenne 1. L < CB3 c LP.

JokazaTenscTBo. OueBHIHO.

B cuny Ilpemioxenne 1 MHOKECTBO BEPOSITHOCTHBIX 3aKOHOB IITUPE MHOXECTBA 3aKOHOB, TTO3TOMY,
00OHapy>K1Basi BEPOSITHOCTHBIE 3aKOHBI, MbI Oy/1eM 0OHapy»)HuBaTh Kak Teoputo Th(3) Tak u mpocro Be-
POSITHOCTHBIE 3aKOHBI.

Onpez[e.ﬂelme IKCIIEPUMEHTA C ITyMaMHu

Omnpenenenue 3KkcriepuMerTa Exp(s), kak HekoToporo "¢parmeHTa", SMIOUPUYECKON CHCTEMBI HE
BKIIIOYACT B Ce0sI CIIyYaHOCTEH, KOTOPBIE MOT'YT OBITh B SKCIIEPUMEHTE.

Omnpenesienne 5. DKCEpUMEHT ¢ ITyMaMH OIpeIeuM Kak Habop

Exp(s) = F{{aj,...am), sIQg), m <N,
rae F: E — E - cnydaiinoe otobpaxkenue. B cinydae, korna F — He ToxkmecTBeHHOE 0TOOpakeHue Oy-
JIEM TOBOPHUTbH, YTO MBI UMEEM "CTOXaCTUUYECKUN" IKCIIEPUMEHT.

XapakrepucTuku ¢yHkiuu F kak cayyaliHOro oToOpaskeHHs MOJIHOCTBIO OMPEAEIISIOTCS BEPOSITHO-
cThi0 . OnpeneneHne BEPOATHOCTH 1| OCTAETCS MPEKHUM.

Croxactuueckuil skcriepuMeHT Exp(s) momyyaercst B iBa dTamna: cHavaja MoJdydaeTcs pe3yJsibTaT Je-
TEPMUHUPOBAHHOI'O SKCIIEPUMEHTA B COOTBETCTBUU C BEPOSITHOCTHON MEPOH |ip, a 3aTEM MPUMEHSIETCS
ciydaiiHoe mpeoOpa3oBaHue F, oTpaxkaroiiee BIUSHUE Ha PE3yJbTaThl JICTEPMUHUPOBAHHOTO DKCIIE-
pPUMEHTA IIyMOB, OMIMOOK, HETOYHOCTH MPUOOPOB U T.J. B COOTBETCTBUU C BEPOSTHOCTHOW MEPOH L.
IIpuBenemM COOTBETCTBYIOLIUE ONPEAEICHUS.

BBenenue 1ByX BEpOSTHOCTHBIX MEp MTO3BOJIMT HaM BBECTH BEPOSTHOCTHYIO MOJEINb ITyMOB.

OrnpenenuM nepexos OT 3HaYEHU AETEPMUHUPOBAHHOIO 3KCIIEPUMEHTA, IIPEACTABICHHOIO HEKOTO-
peIMU HabopamMu B JBOMYHOM KyOe E, K 3Ha4eHMIO CTOXaCTHMUECKOTO 3KCIEpUMEHTa Kak JIEeUCTBUE
ciyuaiinoit pynkiuu F: E — E. OtoOpaxkenne F ectb HekoTOpoe ciyuaifHOE€ B3aMMHOOJIHO3HAYHOE
oToOpakeHre. BeposTHOCTHBIE XapaKTEPUCTUKU ITOTO OTOOPaKEHHUSI U COOTBETCTBEHHO MOJIETb IITy-
MOB 33J]al0TCSl COOTHOLIEHUEM JIBYX BEPOSTHOCTEH WUp U Ws. [Ipy 3TOM BEpOSITHOCTD s - €CTh BEPOSIT-
HOCTb PeaibHbIX AKCIEPUMEHTOB, a Llp - BEPOSATHOCTh THIIOTETHYECKOTO "UJealbHOT0" 3KCIIEpUMEHTA
Ha SMIIMPUYECKOI cUCTEME.

VY CTOMYNBOCTE NOHATHSI BEPOATHOCTHOM 3aKOHOMEPHOCTH OTHOCHUTEJIBHO HEKOTOPOr'O THIIA IIIyMOB
03HAYaeT, 4TO €CJIM HEKOTOpoe MHOKeCTBO npaBui {C;} sBISETCS MHOKECTBOM BEPOSTHOCTHBIX 3aKO-
HOB B JISTEPMHHHPOBAHHOM CIIy4ae, TO TOXE CaMO€ MHOXECTBO MPaBUJ OyJE€T MHOKECTBOM BEPOSIT-
HOCTHBIX 3aKOHOB M B CTOXaCTHYECKOM CJIyyae.

Ota (HopMyIUPOBKA CTABUT CIEAYIONIYI0 MPOOJIeMy: ONpEeIesuTh KaKhue BEPOSTHOCTH U MOJEIH
IIYMOB COXPaHSIOT MHOKECTBO BEPOSITHOCTHBIX 3aKOHOB.



Onpenesienne 6. HazoBeM Mozenu OIyMoB, OIpelenseMble Iapoil BeposTHocTed S,,D,, coxpa-
HSIOIUMMH €CJIM MHOYKECTBO BEPOSITHOCTHBIX 3aKOHOB LP 17151 BeposiTHOCTH S, 1 MHOXKECTBO 3aKOHOB
L nnsa BepositHoctu D, coBnanator.

JIssi COXpaHSIONIMX MOJEeH IIyMOB 3a1a4a oOHapyxkeHus Teopur Th(J) sMIUPHUYECKON CHCTEMBI
3 pemaetcst 0OHapy)KEHHEM MHOXKECTBA BCEX BEPOSITHOCTHBIX 3aKOHOMEpHOCTEH Ha .

ITosToMy nanHHas paboTa CTaBUT NMPOOJIEMY: ONPEAEIUTh MHOKECTBO COXPAHSIOIMX MOJAEIEH IIy-
MOB.

Coxpansommii 1BOHYHBIH IyM

[IpeanonoxkuMm, 910 y Hac ecTh 3kcnepuMeHT Exp(s) = F((ai,...an), sI{25) u BepoSITHOCTH B JeTEp-
MHUHHUPOBAaHHOM ciydae pp. OmpenenuM mIyMmel, 3ajaroniye ciydaiiHoe npeoOpaszosanue F: E — E.
[Ipeanonoxkum, 4To Kaxa0€ aTOMapHOE BBICKa3bIBAHUE, 3HAYEHUE KOTOPOIO MOJIYYaeTCs B IKCHEPH-
MEHTE, TOJIBEPraeTcsl BO3JCHCTBUIO HE3aBUCHUMOW W OJWHAKOBO PACIPENCIICHHOW ABY3HAYHOW CITy-
JaliHOW BEJMYMHBI A, MPUHUMAONIEH 3HaueHnue 1 ¢ BeposTHOCTHIO A > 0.5 u 0 ¢ BeposTHOCTBIO 1-A.
Ecnu 3HaueHHs 3KCIIEpUMEHTa MPEICTaBUTh Kak nBouuHbIid Bektop (1,1,0,...,0,1), rae 1 - uctuna, a 0 -
JI0%Kb, TO IpeoOpazoBanue F: E — E nmpumer Bua:

<1,1,0,...,0 ,1> = O\,ll, 7\,21, 7\,30,..., 7\,[1_10, 7&111>,
rae M Az ,...,A - pa3iiMyHbIe HE3aBHCUMBbIE CITydaiiHbIe BEJTMUYMHBI C pacrpeaeaeHueM A. DKCIepuMeHT
¢ mpeoOpa3oBaHHBIMU 3HAYCHHUSIMH aTOMAapHBIX BhICKa3biBaHM 0003HauuM uepe3 FExp(s). [Tycth pg -
BEPOSATHOCTH JJIsl CITy4aifHO MPeoOpa30BaHHOIO HKCIEPUMEHTA.

Teopema 2. MHOXecTBa 3aKOHOB ISl SKcTiepuMeHTa EXp(s) ¢ BEpOSATHOCTBIO [p U BEPOSTHOCTHBIX
3aKO0HOB 11 3kcniepuMenTa FEXp(s) ¢ BEpOSITHOCTBIO [l COBIIAAIOT.



