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BBE/JIEHUE

B nmccepranyy pererbl 3aa9u TOCTPOSHWST U CPABHEHUST CTATHCTHIE-
CKMX KPUTEpPUEB alOCTEPUOPHOTO OOHAPYKEHUS Pa3IaKH BPEMEHHBIX
PSAJIOB JIJIsi IHPOKOTO KJIACCa BEPOSATHOCTHBIX MO/ICICH.

[TocranoBka 3ajiaqu COCTOUT B CJEAYIOIMEM. Y KCCIE0BATENS €CTh
KOHETHOE UHCJI0 HAOMIOACHNN U BEPOSITHOCTHAST MOJIEh, MPEII0XKEeHHAST
Juist oObsicHeHust 3Tux HabJsojenuit. [IpoBepsiercst ocHOBHasT rumnoresa
O TOM, 9TO HAOJIIOJEHWST COOTBETCTBYIOT MpPeIOXKeHHOH Mojenn. B ka-
YecTBe aJIbTEPHATUBHON THIIOTE3bI MPEJIATaeTCsI THIOTe3a O TOM, UTO
IIPOUCXOUT Pa3jajiKa — U3MEHEHUE IapaMeTpOB MOJE/N B HEKOTOPDIi
HEM3BECTHBIN MCCJIE0OBATEI0 MOMEHT BPEMEHH.

B npocreiimeii mocTaHoOBKe HaOJIIOMAETCST BpDEMEHHOM psiJl, JIJIsT KOTO-
POro pacCcMaTpUBAIOTCS JIBE BEPOSITHOCTHBIE MOJICJIH: COIVIACHO OCHOB-
HOW TUIIOTE3e, JIEMEHTHI BPEMEHHOTO Psijia SIBJISTIOTCS HE3aBUCHMbIMI
OJIMHAKOBO PACIPEJICTIEHHBIMU CJIYUANHBIMEI BEJTMIMHAMU; COTJIACHO aJTb-
TEPHATUBHON T'MIIOTE3€, B HEKOTOPBII MOMEHT BHYTPHM HMHTEpBaJa Ha-
OJITO/IEHST TIPOUCXO/IUT Pa3/iajiKa: CIydailHble BEJTUIUHBI TTO-TTPEXKHEMY
PEJIOIArafoTCsa He3aBUCHMBIME, HO JIO MOMEHTa Pa3JIaJIKi UMEIOT OJTHO
pacrpejiesierne, a Mmocje MOMEHTa pas3jajki — JIpyroe. 3aadqa OleHu-
BaHUsI MMapaMerpoB pasjajku permajach A. A. Boposkosbim u FO.TO.
Jluuke, Banbmom (A. Wald), 1. B. Hukudoposeiv, H. Knurene u JI.
Tenwkcaucom, W. 1. Toprosurkum, A. H. Illupseswim, B. . Jloro-
BbiM, Kapuicreiinom (E. Carlstein), Kcopro u Xopsadom (M. Csorgo, L.
Horvath), lem6remom (L. Diimbgen), Hlatanom (S. A. Shaban).

Paznnuator 1Be 3aa1m 0OHAPYKEHUST PA3JIaIKI: TOCIEI0BATEIHLHYIO
npormeypy u anocrepuopnyio. [Ipu nocieioBaresibHO poreLype 3Ha-
YeHWsT MOSIBJIAIOTCS OJTHO 33 JPYTUM, W aKIEHT JeJaeTcsi Ha HAUCKO-

peiiiieM oOHApPYKEHUU Pas3JiajKu IpU (PUKCHPOBAHHBIX BEPOSTHOCTIX



omuboK. [ist oOHapy»KeHusT pasjiaJIku UCHOJIb3YETCs OCJIeI0BATEh-
HbIl KpuTepuit orHomenus npasonogodusi Basbga. A. H. [lupsiesbim
U3YyYeHbl TIOCIEIOBATEIbHBIE PEIIAoNIe TPABUIA JIJIsT MAPKOBCKUX MPO-
reccos. B pabore C. 9. Bopobeitankosa n FO. C. [Tonomapenoii mpe/-
Jlaraercs 1IPUMEHEHUE 110CJIeJIOBATE/ILHOIO METO/Ia HAUMEHbIIIUX KBa/l-
paToB JIIsT OOHAPYKEHUs Pas3/aJKi aBTOPEIPECCUOHHBIX MOJeseil U uxX
0000ITIIeHNIA.

3a/jia4a arnocTepuopHOro 0OHAPYKEHUsT PA3JIa K1 COCTOUT B TOM, UTO
BPEMEHHOI psiJl U3BECTEH IIOJIHOCTHIO, U HAJIO CJIeJIaTh BHIOOD MEXKTY MO-
JIEJIHIO BHIOOPKY ¥ MOJIEBIO PA3JIaJIKNA. JTa 3a/1a9a PACCMOTPEHa B KHU-
re b. E. Bpojickoro u B. C. HJapxosckoro. OrMmerum, 410 Kak B 3TON
KHure, Tak u B moHorpadgun Kcopro n Xopsada orcyrcTByeT cpab-
HEHUE KPUTEpUeB OOHAPYXKEHUsI Pas3JiajJIki Ha OCHOBAHWM OTHOCUTEJIhb-
HO¥ acumiToTuydeckoit apdexrusnoctu 1o [Turmeny. Mex 1y Tem Takoe
cpaBHeHUe, KaK OyJieT [I0Ka3aHOo HUXKe, IPUBOJIUT K BLIOOPY €JIMHCTBEH-
HOT'O KPUTEPHsi, OTHOCUTEJIbHO Hambojee acUMITOTHYECKH 3(PDEKTUB-
HOTO 110 [TuTMEHy B IIMPOKOM KJiacce, ¥ HOTOMY HanbOJIee MOAXOISINEro
JIJTsT TTPAKTUIECKOTO pasjindenns OJIU3KUX TUIIOTES.

Maremaruueckue 1ojxojibl K aHaJ U3y TEKCTOB Pa3BUTHI B paboTax
H. A. Mopososa, A. A. Mapxkosa, I'. Xerco, 1. B. Xmenesa, A. A. Ilo-
nukapnosa, B. B. ITomnyonoro u O. I'. [lleBenena. [Ipumenenne paspa-
OOTaHHBIX B JIMCCEPTAIMN KPUTEPUEB K aHAJM3y OJIHOPOJIHOCTU XYJIO-
JKEeCTBEHHBIX TEKCTOB Ha, PYCCKOM sI3BIKE OCYIECTBJISIETCS HA OCHOBAHUU
merosia, npejoxkeraoro H. A. Mopo30BbIM U pa3sBUTOTO pSIIOM aBTO-
pos, B ToM unciie B. II. ®omenko u T. I'. Pomenko. Meros, cocrout B
TOM, 4TO II0 TEKCTY CTPOUTCS BPEMEHHON Psiji MHUKATOPOB CJ1y2KEOHbIX
CcJI0B (MIPEJIJIOTOB, COIO30B, YACTHUIL): BIOUPACTCS 3HAUEHUE 1, €CJIH CIIOBO
SIBJISIETCST CTy»KeOHbIM, 1 3HadeHne () mwrage. OO0OIIEHnEM 3TOro MeTo/1a

ABJIACTCA METO/ ITOCTPOCHUA HECKOJIbKNX CBASAHHBIX BPEMEHHBIX PAJOB



10 TeKcTy. BpeMeHHbIe psijibl MOTYT OTPaXKaTh, B YaCTHOCTH, YMCJIO OYKB
WJIA CJIOI'OB B CJIOBE, YUCJIO CJIOB B IIPEJIJIO2KEHU U (F. XeTco). O1HaKo Bce
HCcie0BaHHble HaMU BpEMEHHbIE PsAJbl, 38 UCKJIIYEHUEM psdAja WHIU-
KaTOPOB CJIY>KEOHBIX CJIOB, He 00JIaJIal0T B HY>KHOW CTEIEeHHW CEJIEKTUB-
HOCTBHIO aBTOpa: METOJ[aMU JIMCIIEPCUOHHOI'O aHAJIN3a MOXKHO YO U ThCs
B TOM, YTO BHYTPUI'PYIIOBbIC AUCIEPCUN JIJII TEKCTOB KaxK /00 aBTOpa
obecrieunBaloT OCHOBHOM BKJIa)] B CYMMapHYIO JINCIIEPCHUIO, U PA3JIMIUS
B Cpe/JHUX 3HAYCHUAX XapPaKTEePUCTUK JJIsl PaA3HbIX aBTOPOB HE3HAYUMDI.
TakuM 06pazoM, ITH XapaKTEPUCTUKY (TUCTO0 OYKB B CJIOBE U T.II.) MEHEE
[MOJIE3HBI JIJIS aHaJIn3a OJIHOPOJHOCTHA TEKCTA.

Pesyjibrar nipuMenenust CTaTucTuIecKoro Kpurepust K aHaJjusy OJ[HO-
POJIHOCTHU KaXKJI0I'0 KOHKPETHOI'0 TeKCTa — JOCTUTHYTDLId YypOBEHb 3Ha-
YUMOCTH TUITOTE3bI 06 OJHOPOJHOCTH. Hem MeHble (Osinke K HyJIHO)
JIOCTUI'HYTHIF yPOBEHb 3HAYUMOCTH JIJIsl JIAHHOI'O TeKCTa, TeM 0oJjiee 310
TOBOPUT MPOTUB TUITOTE3BI 0O OTHOPOHOCTH. B 11esioMm, 1151 boJiee JITuH-
HBIX TEKCTOB OJIHOTO aBTOpa JOCTUTHYTbIe YPOBHU 3HAYMMOCTHU OKa3bl-
BaIOTCs HUXKE, 4eM it KOpOoTKux. Ho 3HAYMTE/IbHO HUXKE JIOCTUIHY-
Thle YPOBHU 3HATMMOCTH JIJisi TEKCTOB, MOJIYICHHBIX CKJICHKON (KOHKA-
TeHauHeﬁ) JIBYX INPOU3BEJICHUI Pa3HbIX aBTOpPOB. PazpaboraHHblil Me-
TO/L IIO3BOJILECT HE TOJbKO JUArHOCTUPOBATH HAaJIUYUE PA3JIaJ KU, TO €CTh
HETPUEMJIEMOCTh MOJIESIM BHIOOPKH, HO M YKa3bIBATh MOMEHT pa3JjiaJiKi
— CKJIeflKa TEeKCTOB, COJIeprKallliX MHOIMe COTHUA CTPaHUIL, OTHICKUBaET-
€ C TOYHOCTBIO MOPSJIKA OMHON CTPAHUIILI.

OjHaKo OTMEYEeHHOE BBIIIE CBOWCTBO YMEHBINEHUs JOCTUTAEMOTO
YPOBHSI 3HAYUMOCTH C POCTOM OObEMa TEKCTa T'OBOPUT O TOM, YTO MO-
JleJIb BLIOOPKU HE $iBJISIETCS YJIOBJIETBOPUTE/ILHOMN JIJIsi BPEMEHHOI'O Psi-
JIa, TTOJYyIeHHOT'O MO TPOU3BEJIEHUIO U COOPAHUIO COUMHEHUN aBTOPA.
JleicTBUTE/IBHO, CTATUCTUIYECKUI aHaJIM3 MOKa3bIBACT HaJIMUKME KOppe-

JISIIAI, MEJJIEHHO YOBIBAIOIUX C POCTOM Jjara. AJeKBaTHON MOJEILIO



JIUIsl TAKUX BPEMEHHBIX PSIJIOB SABJISIETCS MOJIE/Ib (DPAKTAJIHLHOTO Ty Ma.

DpakraJibHbIfl 1'ayCCOBCKUI 1IyM — 9TO CTallMOHAPHAs I'ayCCOBCKas
MOCJIEJIOBATEILHOCTD C HYJIEBBIM MaTeMaTHIeCKUM OXKWJTaHUEM U KOppe-
JIAIMOHHOM (DyHKIIMEl, yObIBAOIIEH 110 CTEIIEHHOMY 3aKOHY TaKUM 00pa-
30M, 4TO JIsl YACTHYHBIX CyMM Sy, BBIIOJIHEHO pasencrso DS, = o?n?H
rie H € (0, 1] nasbiBaercsa nokasarejem Xepcra. B ciydae ckiieii-
KU TEKCTOB JIBYX aBTOPOB TOJIyUaeTCs MOJIC/b Pa3/iaj K ppaKkTaJIbHOrO
I'ayCCOBCKOIO 11y Ma.

Monenb ¢pakTaJgbHONO TayCCOBCKOIO INyMa BBeJEHa HE3aBUCUMO
apyr ot apyra A. H. Kosmoropossim n Burepom B 1940 rojy, a cBoe Ha-
3BaHUE U IMPOKYTIO U3BECTHOCTD 110J1yunJia Ojiarojaps crarbe Manjiesib-
opora u Ban Hecca. Ona oka3blBaeTCs 1OJIE3HOMN JIjIsI ONKMCAHUST SKOHO-
MHUYECKHUX W eCTeCTBEHHO-HAYyJYHbIX BPEMEHHbIX psijioB. Mcnoiw3oBanue
MO/I€JIN OCJIO2KHEHO TPYJ0EMKOU IIPONe/ypoil OllCHUBAHUS €€ lHapaMerT-
POB.

st perienust 1ot mpobJieMbl aBTOPOM paspaboran OuHApPHBIN 3HA-
KOBBIII METOJI OlleHUBaHUS 1tapaMerpa H, nMeomumii HU3Ky 0 BbIUUC/TI-
TEJILHYIO CJIOXKHOCTH. lucrepcus OneHKH, MOJyIeHHON ITHM MEeTOIO0M,
HE HAMHOTO OOJIbITIe JUCIEPCHH ONTUMAJIBHOW OIEeHKN. ACHUMITOTHKA
JIMCIIEPCHE OLCHKK BBIYUC/ICHA, aHAJUTHICCKU. Pazpaboratbl u peain3o-
BaHbBI AJITOPUTMBI MOJIEJIMPOBAHUS (DPAKTAJTHLHOTO MayCCOBCKOTO ITyMa 1
aJICOPUTM OIIEHUBAHUS TTapaMerpa Xepcra OMHAPHBIM 3HAKOBBIM METO-
noMm. Kpome Toro, pazpaboranbl aHIUTUIECKIE BEPOSITHOCTHBIE METOIBI
BBIUNCJIEHUS JTUCIIEPCUN OTIEHKHU, COTJIACyIoIuecs . Pe3ybTaTsl MOeH-
POBAHUS U TEOPETUIECKUX COIVIACYIOTCs C Pe3yJibTaTaMu, Oy YeHHbIMU
AHAJIUTUICCKIUMU METOJIAMU TCOPUU BEPOSITHOCTENA.

Bunapublii 3HaKOBBIN METOJT, OIleHUBAHUS TapamMeTpa H mpuMeHsercs
K BPEMEHHBIM PsijlaM, MOCTPOCHHBIM 110 TEKCTaM Ha eCTECTBEHHOM si3bl-

Keé C IIOMOHIIBIO aBTOPCKOI'O MHBapHWaHTa. Ha ero ocuosannn CTpOUTCA



CTATUCTUICCKUI KPUTEPUil MPOBEPKN TUIOTE3hl 00 OTCYyTCTBUU (paK-
TajbHoCTU. Kpurepuit ocHOBaH Ha Pa3HOCTU MEXKJIy OIEHKOW Hapamer-
pa Xepcra 1 3HauenneM 1/2; coOTBETCTBYONUM GEJIOMY TayCCOBCKOMY
mymy. [locTpoertbrit KpuTepuit MO3BOJISIET TPK N3y YeHUH TEKCTOB 000C-
HOBaTh BBIOOP MOjie/ M (PPaKTAJIHLHOIO IIyMa MPOTUB aJbTepPHATHBHON
MOJIEJIX BBIOOPKH. DTOT BBIBOJI JIEJIA€TCS Ha OCHOBAHUU TOI'O, UTO KO-
dburpent Xepcera 3HaUUMO OTIMUaeTcst oT 1/2.

st uceaiejloBanust pasJjajiku B TEKCTaX, TO €CTh JIJist BLIOOpa, MEeXK /1y
MOJI€JIbIO (PpaKTAJIBLHOIO I'ayCCOBCKOIO IIyMa, U Pa3JiaJIKi ppaKTaJIbHOIO
rayCCOBCKOIO IyMa, pa3paboTaH CTATUCTUIECKUI KPUTEPHUil, OCHOBAH-
HbIfl Ha Pa3HOCTH OIEHOK Pa3HBIMU METOJ@MK: METOJOM JIMCIEPCUH 1
OMHAPHBIM 3HAKOBBIM METOJOM. DTOT KPUTEPHil JIaeT XOPOIIHe Pe3yJib-
TATHI TIPYW aHAJN3€e OJHOPOJIHOCTH TEKCTA: JOCTUTHYThIE YPOBHU 3HATH-
MOCTH JIQJIEKU OT HYJIsl JIJIsi TEKCTOB OJIHOI'O aBTOpa M OJIM3KU K HYJITO
JUUIsl CKJIEKM TEKCTOB pa3HbIX aBTOPOB.

Oobnapy»xenne paziajKi MPOIECCOB TaPMOHUYECKUX KOJIEOAHUt CO
CJAYyYalHbIM IIYMOM OCHOBAHO Ha M3YYEHUM ACHUMITOTHYECKOIO IOBE-
JIEHHsI CYMM OCTATKOB COOTBETCTBYIOINIEH PErpecCHOHHON MOJIe/Id. DTO
uzydenne Ob110 ocyinectsiaeno MakHusiom B 1978 rony. B puccepranmm
JIOKA3aHa, TeopeMa, pacipocrpansionas pesyabrar MakHuiia ma sminm-
pudeckuii MocT. [lojiyueHbl ClIe/ICTBUSA O MPEJIEIbHBIX PaCIPeeIeHUsIX
psijia (PYHKIMOHAJOB OT sMIupudeckoro mocra. CpaBHEHNE CTATHCTH-
YeCKUX KPUTEPUEB, OCHOBAHHBIX Ha HTUX (DYHKIIMOHAJIAX, IPOBEICHO Ha,
YUCJEHHOM IIpUMEpe B CJIydae, KOrjla aJibTePHATHBA COCTOUT B OJIHO-
KPaTHOM U3MEHEHUH MaTeMaTHIeCKOTO OXKUJIAHNS B CJIyIaiiHbI MOMEHT
Bpemenn. CpaBHEHUE [IPOBOJUJIOCH IIyTEM MOJICJIUPOBAHKUS U BbISBUIIO
IPEUMYIIECTBO (PYHKIIMOHAJA CYIIPEeMyMa OTKJIOHEHUs] IMIIMPUIECKOrO

MOCTa.



Ilenp paboThI

[esibio paborbl siBjsiercsi pa3spabOTKa CTaruCTUYCCKUX KPUTEPUEB
IIPOBEPKU TUIIOTE3 JIJIsI KJIACCa BEPOITHOCTHBIX MOJIe/Ieil BpEMEHHBIX PsI-
JIOB. DTOT KJACC BKJIOUaET B ce0s MOJEIN CIydaiiHoi BLIOOPKU U ee
pasJiajiku, PPakTaJbHOIO I'ayCCOBCKOIO 1IyMa, U €I'0 pasJjiaiKu, [UKJI1-
YeCKOro TPEeHJIa CO CJIydYailHbIM LIyMOM U ero pasJajJiku. PazpaboTaH-
Hble KPUTEPHUH AIlOCTEPUOPHOTO OOHAPYKEHUST PA3JIaJIKKA TPUMEHSIIOTCS
JUIsl aHAJIM3a OJIHOPOJIHOCTH TEKCTOB U JIJisi BLIOOPA a/IeKBATHON BEPOSIT-
HOCTHOI MOJIeJIH B PsAJIe 3a/1a9 aHAJIN3a MEIUITUHCKIX U SKOHOMUIECKIX
JIAHHBIX.

B paMkax ykazaHHO# 11e/in ObLIM IOCTaBJIECHbI CJIE/YIONME 3a/1a4H.

1. ITocTpouTh Kjaacc CTaTUCTUYECKUX KPUTEPHUEB TTPOBEPKU OJIHOPO/I-
HOCTU BPEMEHHOT'O Psijia, OCHOBAHHBIX Ha (PYHKIMOHAJIAX OT IMIIU-
pudeckoro Mocta. CpaBHUTH KPUTEPUU M3 ITOIO KJIACCA B CMBICTE
ACUMIITOTUYECKOW OTHOCUTENIbHOW 3 dpekTuBHOCTH 110 [InT™MEHy 1

BbIOpATh HAWJIYUIIUN KPUTEPUil.

2. ITocTpouTh KJlaCC CTATUCTUYECKUX KPUTEPHUEB HIPOBEPKHU OJHOPO/I-
HOCTH BPEMEHHOI'O PsJia, OCHOBAHHBIX HA IPEIOJOXKEHUAX HOP-

MaJIbHOCTH.

3. Pazpaborarh 3HAKOBBIIl MeTOJ| OIEHUBAaHUS IapamMeTpa Xepcra |
ero Mojiudpukaly Jijisi Mojiesieil (ppakTajibHOIO rayCCOBCKOIO 11y Ma

1 (ppakTaIbHOr0 OPOYHOBCKOIO MOCTA.

4. TTocTpouTh KJIacC CTATUCTUIECKUX KPUTEPHUEB JJI pa3IUIeHNsT MO-
JieJin BBIOOPKY M (ppaKTaIbHOIO MIyMa; Mojie/in (PPaKTaJbHOTO I1y-

Ma K1 €ero pasJia/JKH.

5. IlpumenuTs paszpaboraHHble KpuTepuun OOHADPYXKEHHMSI Pa3JIajKhd K
aHaJIN3y OJIHOPOTHOCTH TeKcTa. PopMann3oBaTh MOJEIN BpeMeH-

HBIX PAJOB, TTOCTPOCHHBIX MO TEKCTY OJIHOIO aBTOpa U 1O CKJICHKE



10

TEKCTOB Pa3HbIX aBTOPOB. VccienoBarh pe3ysibTaTUBHOCTH MTPUMeE-
HEHUs pa3pabOTAHHbBIX CTATUCTUYECKUX KPUTEPUEB IIPOBEPKU OJIHO-
POJTHOCTH K TEKCTaM Ha €CTeCTBEHHOM sI3bIKe W ODOCHOBATDL aJIro-

PUTM BbISAIBJICHU A CKJIETKU TEKCTOB.

6. IIpumenuTh paszpaboraHHbie KpUTEPUU JIJist BbIOOPa aJIeKBATHOM Be-
POSITHOCTHOW MOJIEJIM K aHAJU3Y MEJIUIMHCKUX U SKOHOMUYECKUX

JTAHHDIX.

7. [locTpouTh craTUCTHYECKHE KPUTEpUU OOHAPYKEHUS pPas3/IajiKu
1poriecca rapMOHUYECKUX KOJIeDaHU CO CJlydailHbIM I1IIyMOM, TIPU-
rOJIHBbIC JIJId UCIOJIB30BaHUsI IPU KOMIIBIOTEPHOM aHaJIl3€ U3MEHe-
HUP TPOYHOCTHBIX XapaKTEPUCTUK KOHCTPYKIMU Ha OCHOBAHUU 3a-

[MUCH ee KOoJaeOaHnIA.

8. Ha uucjienHom nipuMepe CpaBHUTH HPEJIJIOKEHHbIE KPUTEPUU B CJIY-
YJae, KOrJla aJbTepHATUBA COCTOUT B OJJHOKPATHOM U3MEHEHWU Ma-
TEMAaTUYCCKOrO OXKUJIAHUA B CJAYYailHbIi MOMEHT BPEeMEHH, PaBHO-

MEPHO paclpe/ie/IeHHbI Ha WHTepBaJie HAOJII0/CHUS.

Metoabr uccaemoBanus. VcciiejoBanusi, 11poBejieHHbIE B paboTe,
OCHOBaHbI Ha NPUMEHEHUU U PA3BUTHH METOJIOB CTaTHCTUUECKOIO aHa-
JIN3a, BPEMEHHBIX PsI0B, B 9aCTHOCTH, METOJIOB allO0CTEPUOPHOro OOHa-
pPy>KeHUs pasJiajiKu, u3J10KeHHbIX B MoHorpadusix b. E. bpojckoro u B.
C. Hapxosckoro, Kcopro u Xopsada; MeTo/I0B cCpaBHEHUSI KPUTEPUEB,
uzaoxkennbix B Kaure 1. FO. Huknruna; 3HaKOBOrO MeTo/1a OIeHUBAHMSI
Koppesianronnoit pynknuu A. M. drioma; ajropurmMoB OleHUBAHKS [1a-
paMeTpOB U IIPOBEPKH I'UIIOTE3 Jijisg (PPaKTaJIbHOIO I'ayCCOBCKOIO IIyMa,
Pa3BUTBHIX B Psijie PADOT MOCIEHUX JECITUACTHI; MATEeMATUIECKIX Me-
TOJOB KJIacCu(PUKAIMK TEKCTOB, pa3BuTbix B paborax H. A. Moposo-
Ba, A. A. Mapxkosa, . Xerco, I. B. Xmenesa, B. B. Ilomxnybrnoro n

O. I'. [lleBeneBa; KIaCCHIECKUX METOJOB JOKA3aTeIbLCTBA MPEJIEIbHBIX
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TEOPEM TEOPUH BEPOSITHOCTEH B (DYyHKIIMOHAJBHBIX MTPOCTPAHCTBAX.
Anpobaiusi paboThl
OcCHOBHBIE PE3YJIbTATHI JUCCEPTAINU JOKJIAIBIBAJNCH U 0DCY K TATUCh

Ha CJIEJIYIONINX BCEPOCCUMCKUX W MEXKJIYHAPOJHBIX KOH(DEPEHINX:

e Workshop on Mathematics of Stochastic Networks, EURANDOM,
The Netherlands, November 2001.

e G6th International Symposium on science and technology (KORUS-
2002), Novosibirsk, June 24-26, 2002.

e KpanTuraruBuas JUHIBUCTHKA: uccaeqoBanust u mojenn (KJIMM-
2005), Hosocubupcekuii rocyiapcrBeHHbI T1e1arorndeckuii yHuBep-

curer, HoBocubupck, 6-10 utona 2005 1.

e [V International Conference on Limit Theorems in Probability
Theory and Their Applications, Novosibirsk, 21-25 August 2006.

e XIV Bceepoccniickast 111K0J18-KOJJIOKBUYM 110 CTOXaCTUIECKUM METO-
jam u VIII Beepoceuiickuit cumMiio3uym 110 HPUKJIAHOM U IPOMBbIIII-
nerHoir maremarnke, Coun-Amiep, 29 cenrsiopst — 7 okTssOpst 2007

T

o [X Mexynaposgnasi HaydHO-TeXHUUYECKasi KOH(MepeHiust «AKTy-
aJIbHBIE TPOOJIEMbI 9JeKTpoHHOro npudbopocTpoennst AIIDII-20085,
Hosocubupckuit ['ocynapcrBennbiii TexHuueckuii Y HUBEPCUTET, I.

Hoocubupck, 24-26 cenrsiopst 2008 .

e Programme «Stochastic Processes in Communication Sciences,
[saac Newton Institute for Mathematical Sciences, Cambridge, 25
May — 15 June 2010.

e X MexryHapoHasi Hay THO-TeXHUIecKast KOH(MEPEHInsi « AKTyaTh-

HbIe TTPOOJIeMbI 3J1eKTpoHHoro npubopoctpoenns AITII1-2010», Ho-
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BOCUOMPCKUT TOCY/IaPCTBEHHBIN TexHU4YecKnii yHuBepcutet, r. Ho-

BocuOupck, 22-24 cenrsiopst 2010 r.

e III Bceepoccuiicknit cemunap «@ynpamenTaababie ocHOBbI MIMC-

1 HaHorexHoJjoruiiy. Hoocubupck, 25-27 masa 2011 r.

e V International Conference «Limit Theorems in Probability Theory
and Their Applications». Novosibirsk, August 1521, 2011.

e 22nd Annual Conference of The International Environmetrics
Society. Hyderabad, India, January 1-6, 2012.

e Applied methods of statistical analysis. Applications in survival
analysis, reliability and quality control. Novosibirsk, September 26—
30, 2013.

e 11 International conference on ordered statistical data. Bedlewo,
Poland, June 2-6, 2014.

o XXI Bceepoccniickast 111K0J1a-KOJJIOKBUYM 110 CTOXACTUIECKUM METO-

naMm. KucmoBojick, 11-17 utons 2017 1.

e 13 International conference on ordered statistical data. Cadiz, Spain,
May 22-25, 2018.

KpOMe TOI'O, OCHOBHbIE DPE3YJIbTATbl AMCCEPTAIlUKU MOKJIaAblBaJINCH

HEOJHOKPATHO Ha:

® 00'beJIMHEHHOM ceMuHape Kadepbl TEOPUKM BEPOsiTHOCTEH U Mare-
maTudeckoii cratuctuku HI'WY u jaboparopuu Teopuu BeposiTHOCTEI
n Maremarndeckoit crarucruku UM CO PAH nox pykoBogcTBOoM

akajiemuka A. A. BopoBkoBa;

® HaydHOM ceMuHape Kadeapbl Bbiciiein MaremaTuku HoBocubupceko-
I'0 TOCYJIAPCTBEHHOI'O TEXHUYECKOI'O YHUBEPCHUTETa II0J PYKOBOJI-

crBoMm 1ipodeccopa B. A. Cesesnena;
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® HayUHBIX ceccusix (paKyabTeTa MPUKJIAIHON MaTeMaTuk u nH(OpP-

maruku HI'TY nox pykosojgcrBom npodeccopa B. FO. Jlemerko;

® HayuIHOM ceMuHape KadeJpbl BRIUUCINTENbHON Texuuku Hopocu-
OMPCKOI'0 IOCYJapPCTBEHHOI'0 TEXHUYIECKOI'O YHHBEDPCUTETa IIOJ| PY-

kKoBojicTBOM 1poceccopa B. B. I'ybapesa.

IIy6ankanunm
[To Teme gucceprarum aBTOpoM OmyOJUKOBaHO 48 TedaTHBIX paboT,
B TOoM umcse 11 pabor, ungekcupyembix B 6azax nuruposatusi (RSCI,

SCOPUS, WoS). 9 pabor orybiinkoBaHo 6e3 coaBTOPOB.

JIMYHbI BKJIaJ aBTOpa

Hunccepramponmast pabora BBITOJIHEHa HETOCPEICTBEHHO €€ ABTOPOM.

B cosmecrubix paborax [174], [180], [175] aBropy muccepranuu npu-
HAJIJIEXKAT BBIBOJI PACYETHBIX (DOPMYJI, PEAJU3AIA PACIETOB U HHTEP-
npeTannst X pe3yabratos; B paborax [164|, [167], |168] — mocranos-
Ka 3aJ1a9d, JOKa3aTeJbCTBO YTBEPXKICHUI 1 paszpaboTKa aJropuTMOB,
WHTEPIPeTalus pe3yabTaToB pacueros; B paborax [163], [177], [178] —
MOCTAHOBKA 331491 M JIOKA3aTeJhCTBO YTBEp:KIeHWi; B paborax [181],
[182], [191], [194] — BbIBOJ, pacueTHbIX hOPMYJI 1 paspaboTKa aaropuT-
MOB, WHTEPIIPETAIsi Pe3yJIbTaToOB pacderos; B pabore [197] — mocra-
HOBKa 3aJIa9i 1 paszpabOTKa BHIYUCINTEIBHBIX aJrOPUTMOB.

Pabora Bbinosinsiiach B HoBocuOMpCKOM 1ocylapcTBEHHOM TeXHUYe-
ckoM yHnuBepcurtere B mepuos ¢ 1999 nmo 2018 rog.

O630p guTEepaTypbl

MbI Oyjiem BCIOJLy Jlajiee Mperoaararh, 9To JOCTYIIHAs JIJisl aHAJIN3a,
nH(OpMAaINg — 3TO MOCIE0BATEIbHOCTD 3HaUeHnt X1, ..., X, — uMe-
IOIIAECs] B PACIOPSIKEHUN MCCJe0BaTeIsT JaHHble. UncIo n Mbl OyaeM
Ha3bIBATh 0OHEMOM MMEIOIIUXCS JAaHHbIX.

Moiesib BRIOOPKE — OCHOBHASI MOJIEIb MATEMATHIECKON CTaATHCTUKH
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— TIPEToaaraeT, YT0 WMEIOIINeCs JaHHbIe STBIISTIOTCS peaJin3alneil mo-
CJIeJIOBATE/IbHOCTH HE3aBUCUMBbIX OJIMHAKOBO PACHPEJICJIECHHBIX CJIydaii-
HBbIX BeJUIuH. MBI Oymem JOmoJHUTENLHO MpenoiaraTh, YTo X,; mMme-
10T KOHETHYIO HeHyJsieByio mucrepento. CortacHo GpyHKIIMOHAIBHOMN TeH-
TPAJbHOI peJieibHOiT Teopeme (npuHIpily naBapuanTHocru JloHckepa
— [Ipoxoposa) ciyvaiimbie JOMaHbIe, TOCTPOCHHBIE O TIEHTPUPOBAHHBIM
1 HOPMWPOBAHHBIM CYMMaM CJIyIaiHBIX BEJIUINH, CXOJSITCS K CTaHIapT-
HOMY BMHEPOBCKOMY 11POIIECCy (CTaHJapTHOMY MPOIECCy 0ObIYTHOIO 6po-
YHOBCKOTO JiBHKeHu:A) [6]. DTO rayccoBcKumii mporece ¢ HylIeBbIM MaTe-
MaTHIECKUM OXKUJIaHMeM M JIMHEHHO pacryiieir gucnepcueit. Marema-
TUYECKOE OIMCAHUE SIBJICHUST OPOYHOBCKOI'O JIBUYKEHUST ObLIO BBIBEJIEHO
13 3aKOHOB (pusuku Jitnimireitnom B 1905 rojy, a ero Tounas ¢gpopMaJiu-
3allMs HA sI3bIKE TEOPUU CJIYUANHBIX MPOIECCOB MOJIyYeHa OCHOBATEIEM
kubepueruku H. Bunepom B ero jmccepranmu (1918 r.) u 6osiee o3 1Hux
paborax [162]. lambHeiinee u3ydeHue BepoSTHOCTHBIX CBOHCTB OPOYHOB-
ckoro JsiBrxkenust 6pu10 npeanpunsito I1. Jlesn [137], [58], K. Uro u T.
Maxkkunom [43]. Buneposckuit nporecc — nanbosiee yuorpeduresibHast
MOJIeJIb CJIYUailHOTO IIPOIiecca ¢ HeIPEPhIBHBIMU IIOUTH HaBEPHOE Tpa-
ekropusivu (cm. [137], [58], [43], [45], [132], [82] u crucku sureparypsi
B HUX).

OJiHaKO IOpOil BCTPEYalOTCs siBJCHUS, JIJIsI KOTOPBHIX BUHEPOBCKUIL
MPOIECC He TOAMTCS B KadecTBe Mojesn. Mbl paccMOTpuM JiBe TTPWH-
IUNIAAJIBHO Pa3HbIX MOJEIN — pa3jaJIKi U pPaKTaJILHOIO I'ayCCOBCKOIO
mryma. st Mojienn passiajiky MpoIece, Ipeie/IbHbIH 1T CYMM TP HaI-
JIeXKaIeil HOpMUPOBKE, OKa3hIBAETCS JIETEPMUHUPOBAHHBIM U XapaKTe-
pusyercsi MOMeHTOM pasJjajiaku 1. st mojenn (ppakTajibHOIO rayccoB-
CKOI'O IIIyMa IIapaMeTPOM CJYKHUT CKOPOCTb POCTa, CTaHIAPTHBIX OTKJIO-
HEHUIl CyMM — TaK Ha3biBaeMblii 1oKazaresb Xepcra H. Ilpejenbhbrit

IIPOIIeCC JIjIsi HOPMUPOBAHHBIX CYMM B 3TOM CJydae Ha3bIBaeTCs (ppak-
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TaJbHBIM OPOYHOBCKUM JIBUZKCHUEM.

MoJe/IbI0  HOC/IE0BATENLHOCTH  ABJISIETCS MOJIENb PA3JIaJKK, €CJIN
X1, ..., X, He3aBUCHMBI ¥ MMEIOT KOHEUHYIO HEHYJIEBYIO JUCIEPCUIO,
KaK U B MOJIe/M BHIOOPKH, HO X1, ..., X|,7) UMeIOT pacupejenenue Fi,
a Xpur)41, > Xpn — pacupejesenue Jo.

Mcropuuecku nepBoit 3aj1aueii, HCIOIL3YI0MIEel MOJIeIb pa3yiaJiKu, Obl-
Ja 3aJa9a HAMCKOPEHIero oOHAPY>KeHUsT Pa3JIaJKi, COCTOSIICH B MU-
HUMU3AIMK YUCIa HaOJIIOACHU 110CIe pasaiKu, HEOOXOAMMbIX JIJIs €€
0OHAPYKEHUS C 3aJIAHHLIME YPOBHEM (¢ U MOIMHOCTLIO (3. Jlist pemenns
nocaenneit 3agaun A. Basub pazpaboran MeTos KyMyJIATHBHBIX CyMM
[14]. Bajiaua Hauckopeiiiero obHapyKeHusi pas3Jia/Ku aHaJIU31POBAJIACH
B paborax Kiurene u Tenbkcnuca [48], Toprosurkoro [84], Bpojckoro
u Jlapxosckoro [28], [11], [25].

0030p JIuTEPATYPbI 110 3TOH TemMe MOXKHO HaiiTu B MoHorpaduun Huku-
dboposa [73], 0630proit crarbe [13| u kuure [114| Bposckoro u Japxos-
ckoro. B crarbe [lapxosckoro [26] 3ajaua nauckopeiiiero obHapy»keHust
pasyiaiKy PeleHa IPY MUHUMAJIbHBIX allPUOPHBIX [1PEJIIOI0KEHUAX.

B psaje npuioxkenuii BOZHUKAET 3a/a9a allOCTEPUOPHOTO OOHAPY Ke-
HUA PA3/IaJKNA, TO €CTh BBIICHEHNsI, U3MEHWJIA JIM JaHHAS MOCICI0Ba-
TEJbHOCTH HE3aBUCUMbBIX CJlydailHbIX BEJMYMH CBOU CBOMCTBA 3a BpeMs
HaOJII0/ICHUSI.

B ciygae, Korja MOMEHT BO3MOXKHOI pPas/jajKyM M3BECTEH, 3aJ1a4a O
HAJTMYNN PA3JIaJKU PEBPAIACTCs B KJIACCHICCKYIO 3a1ady 00 0JHOPOI-
HOCTH JBYX BBIOOPOK (|9], §8§59, 60). Mbr Gymem paccmarpuBaTh MoCTa-
HOBKY 3a/la4M, B KOTOPOIl HEM3BECTEH MOMEHT BO3MOXKHOM pasiajku. B
psjie paboT pacupeleeHust JI0 U 110CJe PA3JIaJIKi CIUTAIOTC 33 |aHHbI-
mu. Taxk, B [111]| mpe/mosaraercst, 9T0 pacIpeIesIeHIs TTOJTY Iat0TCs IPYT
U3 JIPYTa JIMHEHHBIM CJIBUTOM apryMeHTa, NPUYeM [JIOTHOCTh Pacipe/ie-

JICHUS TIPEJINMOIaraeTcs M3BECTHOMN, BCIOMIY TIOJIOXKUTEIHLHON U HENIPEPhIB-
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1o nuddepeniupyemoit. B otnmaue ot [111] Mbr 6yaem mpeamnosarars
JIMI, 9TO PACIPEJIEJCHUST JI0 W MOCIe Pa3/aj K WMEIOT Pa3Hble MaTe-
MaTUICCKHUE OXKUJIAHWS U KOHEIHBIC HEHYJIEBbIE JINCIIEPCUU.

B pa6orax Bpogckoro u [dapxosckoro [12], Bacuabsienko [15| 3a-
Jlaga OOHApPYXKEeHUs PasjiajiKu 0000IIaeTcsi Ha caydail MHOMOKPATHOI'O
M3MEHEHUsI XaPaKTEePUCTUK CJIydaiiHOM 1ocjie oBare/ibHocT. B pabore
Hapxosckoro u [luparuuckoit |29] npe/ioyker HOBBIN TOIXO/ K BbIJIe-
JIEHUIO OJTHOPOJIHBIX (PPArMEHTOB MMOCJIEI0BATEILHOCTH, OCHOBAHHBIH Ha
STCUIIOH-CJIOXKHOCTH.

Hpyrasi mocTaHoBKa 3ajadd — OIEHHBAHHE MOMEHTa PA3JIaJKH II0
AroCTePUOPHBIM JIaHHBIM. B 3ajiate oneHuBaHus apaMeTpa, Kak mpa-
BIJIO, JINOO TIPEJIITONIAraloTCs M3BECTHLIMU PACIPEIETICHNUS 10 W [OCHe
pasajKy, JHOO0 MPEINoIaraloTCs Pas3JndHbIMA HEKOTOPDLIE UX THCJIO-
Bble XapaKTEPUCTUKK, HAPUMED MaTeMaTrieckue oxuianus (M. [156]
TJist IO pobHoit bubmorpadun). B paborax Bpojckoro u [lapxoBckoro
124], [27], [10] mpeoyKeHbI ONEHKN MOMEHTA PA3JIAJKH 110 AOCTEPHOD-
HBIM JIAHHBIM ¥ [TPOBEJIEHO CPAaBHEHWE OIEHOK.

OrmernM B 3T0# cBs3um paborer [115], [121], mme 3amata onennsa-
HUs IIapaMeTpa pelieHa B Hanbojiee oOIIUX IPEII0JIOKEHUIX: TPedyeTcs
JIMII, 9TOOBI PACHpeiesieHns JIO U TTOCe PAa3JIaKi Pa3InIaINCh.

Moiesiblo OCTIeIOBATELHOCTH SBJISETCsT (DPAKTAJIBHBIH (JIPOOHDIIA )
rayCCOBCKHUI IIIyM, €CJIU JHUCIEPCUsI €€ JACTUIHBIX CYMM PacTeT B COOT-
BETCTBUU C HEKOTOPOI CTeneHHOW (PYHKIUEH, OTJIMIHON OT JIMHEHHO.
[Tapamerp Xepcra H — 39TO moKazaTes b CKOPOCTU POCTa CTAHIAPTHOTO
OTKJIOHCHUSI JACTUIHBIX CyMM (KOpHs u3 jguctepcun). DddeKr Hesu-
HEHHOIO POCTa CTAHJIAPTHOIO OTKJIOHEHHUsI CyMM ObLI OOHApy»KeH Xep-
croM [128] muist psijia TPUPOJHBIX sIBJICHUIT (PETHOTO CTOKA, KOJEI Ha
nepeBbsx u T. J1.). s onenuBanus napamerpa H Xeper ucmnosb3oBad

MeTO/I HOPMUPOBAHHOI'O pa3Maxa, 110JAPOOHO OIMCAHHBI HAMHK B TJIaBe 2.
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Onmcanne 3Toil TPOIELyPhl OLEHUBAHUS U Psijl IPUMEPOB MOYKHO HaiTH
B paborax [142], [53], [86].

BeposTHOCTHY IO MOJIEITB JIJIsT POCTA, IUCIIEPCHE B COOTBETCTBUU CO CTe-
HEHHBIM 3aKOHOM BIIEPBbIE [0JIy Y1l OCHOBATE/IH COBPEMEHHOI aKCnoMa-
ruku reopun Bepositrocreit A. H. Kosimoropos B 1940 rosy [49], ojnako
ero paboTa JI0JIr'o ocraBaJjach HesaMeuenHoit. B 1968 roxy Mangensopor
u Ban Hecc [144] nepeorkpbiin ero pesyJibrarbl U Ha3BaJU COOTBOTCTBY-
IOIUI ciiydaiiublil 11poiece ppakTabHbiM OPOYHOBCKUM JIBUXKEHUEM.
@OpakTaJbHBI MAyCCOBCKUI IIyM — 3TO IMOCJEJI0BATEIHLHOCTD IIPUPAa-
menunit GpakTajsbHOro GPOYHOBCKOIO JIBUXKEHN 38 PABHBIC MHTEPBAJIDI
BPEMEHH.

UccnepoBanust cBoiicTB ppaKTaJbHOIO OPOYHOBCKOI'O JIBUXKEHUS ObI-
JM ocytecTByeHbl B paborax [140], [141], [69], [116], [110].

DpakTajibHOE OPOYHOBCKOE JIBUXKEHUE OKA3bIBACTCs 1PEICAbHBIM JIJIsI
IIPOIECCOB YaCTHBIX CYMM CKOJB3ANMX cpegunx. CooTBeTCTBYyIOIIIe
TeopeMbl (B TOM 4HCJIE ¢ OINEHKAMK CKOPOCTH CXOJMMOCTH) JIOKA3aHbI
B [23], [134], [4] u Gyuyr HAMU MCHOAB30BATHCS JJIst MOJCJIMPOBAHUS
poriecca (ppakTaIbHOrO OPOYHOBCKOIO JIBUXKEHHUsI B ryiaBe 1.

[Tpumenenue mojiein ppakTasbLHOIO OPOYHOBCKOIO JIBUXKEHUS K TEO-
pUK MACCOBOIO 00CJIY KMBaHUs MOXKHO HaiiTu B paborax [146], [150].

MojienupoBatue (ppakTaJbHONO0 OPOYHOBCKOTO JIBUKEHHUST PACCMOTPE-
1o B paborax [143], [160], [154], [155], [153], [80], [23], [134], [4]. Merox,
npeJIosKeHHbIi B [143] — meTon auckperusarun uHTerpaia Manenb-
opora — Ban Hecca. B [160| mpeyioxken MeTo1 cpeiuHHOTO cMerenust. B
[53], §9.3, oTMeU€eHO, UTO STOT AJTOPUTM IIPUBOJUT K MPOIECCY ¢ HECTa-
LHMOHAPHBIMU HPUPALLIEHUAMU, OTJIUIHOMY OT (DPAKTAJILHOIO OPOYHOB-
ckoro jrkenus. B [154], [155], [153], [80] onucam aaroputm cityqaiibx
da3. Hamu nokazano B [177], 4r0o 970T aJropur™ NPUBOJUT K CJIydaii-

HOMY Iporieccy — mporiecy Corma, KOTOpBIA, KaK 1 (ppaKTajbHOEe OPO-
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VHOBCKOE JIBUYKEHUE, UMEET CTAl[MOHAPHBIE MPUPAIIEHUs, HO, B OTJIW-
dUE OT HEro, CaM siBJIsieTCs CTallMOHAPHBIM, U HE 00JIaJaeT CTeleHHO
CKOPOCTBIO POCTA JIUCIIEPCUU — €T0 JINCIIEPCUST B CUJIY CTATIHOHAPHOCTH
MOCTOSIHHA. DTOT (DaKT HE OTMEUEH HUTJIE B U3BECTHOH HAM JIMTEpaTy-
pe. B 23], [134], [4] suist MmojesupoBanust npejijiaraercst UCIoJIb30BaTh
IPOIECC CKOJIB3SMINX CPEJTHIX, U JIOKA3AHbI COOTBETCTBYOIINE TEOPEMbI
CXOJIUMOCTH: B [23] — 1pK 3aBBINIEHHBIX MOMEHTHBIX OIDAHUYEHUIX B
peryssipioM ciydae (1o ecrb npu H > 1/2), B [134] cusrbl 3aBbliien-
Hble MOMEHTHBIE OTPAHUICHUs, B |4 paccMOTpeH cyiydail mpou3BOIbHBIX
H v nostydeHbl OLEHKH CKOPOCTH CXOJMMOCTH.

Mero/ibl olleHuBaHus apamerpa H, orjinutbie 0T MeTOjIa HOPMUPO-
BAHHOTO pa3Mmaxa, paccmarpusaiorcsa B [53], [113], [106], [124]. Meron
JACTIEPCUU COCTOUT B OIEHKE CKOPOCTH POCTa CTAHJAPTHOIO OTKJIOHE-
HUsl y IPYHIMPOBAHHBIX JIaHHbIX. MeToj 3HAKOB OlLEHUBAET HapamMerp
H ¢ moMoIpio mojicueTa YacToOThl IEPEMEHbl 3HAKA, TPUPAIICHUSAMHE PO~
necca. OTMeTuM, 9T0 3HAKOBBIH METOJ| UCIOJIb30BaH B crarbe 83| s
IIPOBEPKU TUIIOTE3bl O HYJIEBOM MaTeMaTUYeCKOM OXKUJaHUU BbIOOPKU
13 HOPMAJBLHOTO PACIPEICTCHHUSI.

OJIHO U3 NPUJIOKEHUIT OIUCAHHBIX MOJEJeH — WUCC/Ie/OBAHNE HAJIU-
Udsl passiaiKu U QPAKTAIBHOCTH B TEKCTAaX. B 4acTHOCTH, UCCIe0BA-
HUE Pa3JIa/IKe JIOJIXKHO OKA3BIBATE, HATIUCAH TEKCT OJIHIM UJTH HECKOJIb-
KHMK aBTOpaMu. 3ajada olnpeeseHns pa3iajiKu Ou3Ka K 3aj1ade ar-
pubyiuu (OIpeieleHns aBTOPCTBA) TEKCTa, KOTOpasi PeIajach psjioM
ABTOPOB.

Jljist IpaBUJIbHOM aTpUOYIMK TEKCTOB BAXKHBIM SIBJISIETCST METOJI, Ha
OCHOBAHUU KOTOPOI'O TEKCTY COLOCTABJISIETCsI 110C/IEJI0BATEBHOCT YU~
cest. DTOT METOJT JIOJKEH YJIOBJIETBOPSATH TPEOOBAHUAM, ONUCAHHBIM B
[89]: juisi pasHBIX ABTOPOB JIaBaTh CYIIECTBEHHO DA3HbIE 3HAUEHUS, a

JJIg OJJHOT'O M TOT'O 2K€ aBTOpPa JaBaTb OJIM3KUe 3HAUCHUS. I/ICTOpI/I‘{eCKI/I
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IEPBLI MOAXO/ COCTOUT B MOJCUETE CPEJHEr0 YNCIa CJIOTOB B CJIOBE WU
cpejiHero uucsia ¢jaos B upejiioxkenun [158]; [70], [127], [17], [18], [101],
|66], [67]. Biiuskuit kK HEMY MOIXO/ COCTOUT B MOJCUETE THUCIA MTPEIIO-
XKeHudt uin cjioB onpejenennoi jutunbl [77], [78], [97]. CrpykrypHbiit
110/IXO/1 CBSI3aH C aHAJIU30M CTPYKTYpbI npejioxkenuit [71], [7]. Tloaxox,
ocuoBauHbIil A. A. MapKOBbIM, U3y4YaeT 3aBUCUMOCTH MOSIBICHUS OYK-
BEHHbBIX COYETAHUIl B TEKCTE, U3JIOKEHUE ero MOXKHO HaiTu B [33], a npu-
Menenue K anaiuzy rekcros — B [90], [91], [54]. Huist nac 6yer nanbosiee
BaYKEH MOJIXOJ], U3JIOKEHHBIN B [89] — CpaBHUBAIOTCS YACTOTHI CITyxKeD-
HBIX CJIOB B TeKCTax. ABTOpaMM TMOKa3aHO, UTO 3TOT IMOXO0J, Hambosee
COOTBETCTBYET TPEOOBAHUAM K ABTOPCKOMY MHBAPUAHTY, TO €CTh 4aCTO-
Ta, OSIBJICHUST CJIY2KEOHBIX CJIOB YCTONYMBA JIJIs KOHKPETHOIO aBTOpa U
pasjimdaeTcs Jijis Pa3HbIX aBTOPOB. HaCTOTHBIN U MAPKOBCKUI TTOJIXO/[bI
UCIOJIL3YIOTC U cpaBHuBatoTCcs B [81].

Jlis1 IpuHATHS pelenns 06 aTpubyIUyU UCIIOJIb3YIOTCsS CTaTHCTHYe-
ckue npoueaypot [77], [97], [5], [81], [66], [67], [7]. Kpome roro, npu-
MEHSIIOTCSI 110JicdeT dHTporun 1enn MapkoBa u KOI(M@MUIMEHT CrKATHSI
nporpammamu apxusuposanus |90, [91], [54]; xaoTuueckue HepoOHHBIE
cetu u kapThl Koxonena [78], [97], [5].

Huccepranust nmocrpoeHa cjiejyomnumM oopazoMm. B riase 1 cpaBhu-
BAIOTCS KPUTEPUU HAJUYMs PasiaJku B Mojesu BuIOOpKU. JlokasaHo,
9TO B IMUPOKOM KJIACCE KPUTEPUEB HAMIYUIINM SBJIACTCS KPUTEPUit, ne-
MOJIL3YIONIHI B KAYECTBE CTATUCTUKY CYIIPEMYM MOJLYJIsS SMIIMPAIECKOrO
Mocra. B riase 2 paspabarTbiBaloTCs ¥ CPABHUBAIOTCS PA3JIMUIHbIE OIEH-
KM apaMeTpoB (pPaKTaJIbHOIO rayCCOBCKOro nyma. B riase 3 crposaTes
¥ aHAJM3UPYIOTCS KPUTEpUU OOHAPYKEHMs PA3JIaJIKK B MOJEJN (DpaK-
TaJbHOIO I'ayCCOBCKOrO IiyMa. B riase 4 paspaboTaHible B IPEJIbILy-
IIMX TJaBaX KPUTEPUH IPUMEHSIOTCH K aHAJN3Y TEKCTOB Ha, €CTECTBEH-

HoM s3bike. CHagasia YCTaHaBJIMBACTCsA PaCXO2KJAECHUE ITOBEJCHUA OJHO-
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MEPHBIX CTATUCTUK TEKCTa C TEOPETUYECKUM TOBEJIEHUEM B MOJIEJIN BbI-
OoOpKu. 3aTeM OTBICKMBAETCS PA3JIaJIKa sl CKJICHKH TEKCTOB Pa3HbIX
apTopoB. Hakowner, ucnosb3yercss Mojiesib (ppaKTaJbHOIO I'ayCCOBCKOIO
myma. B riaBe 5 paspabarbiBaloTcst M CPABHUBAIOTCS CTATUCTUICCKUE
Kpurepun oOHAPYKEHUsT Pa3Jia/JKu PEIPECCUN € IUKJIMIECKUM TPEH/IOM.
B rnaBe 6 paccMarpuBaioTCs NpUMEHEHHs CTATHCTUYECKUX KPHUTEPHEB,
OCHOBAHHBIX Ha MIUPUIECKOM MOCTE, K BHIOOPY BEPOSITHOCTHBIX MOJIE-

Jieit Ha ocHOBaHUM (PAKTUYECKUX JIAHHbBIX.
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I'NIABA 1

OO6napy>keHne pas3JjiaJgKu B MOJIEJIN BbIOOPKU

1.1 BsBoanble 3aMedaHUda

B psijie npujioKeHnuit BO3HUKAET 3aJiada alloCTePUOPHOIO0 0OHAPY KEHU ST
pas3iajKi, TO €CTh BBLISCHEHUs, U3MEHUJIA JIM JIAHHAs TOCJIe0BATE b
HOCTH HE3aBUCUMBIX CJYUYaWHBIX BEJIMYWH CBOW CBOWCTBA 3a BpeMs Ha-
OJifojleHnsI. DTa 3ajlada, CyIIECTBEHHO OTJINYAETCs OT 3a/a9d HAUCKO-
peiitiero oOHapy»KeHusl pasjajiKu, COCTOSAIIEH B MUHUMMU3AIMH IUCTA
HaOJIIOAEHNIT TIOC/Ie Pa3JIagKi, HeOOXOAUMbBIX JIJIsi ee OOHAPYKEHUST C 3a-
JIAHHBIMHU YPOBHEM (v ¥ MOIIHOCTBIO (3. [LJist perierus nocjie/Hed 3aiaqm
OBbLT paspaboTaH MeToJ| KyMy/JIATUBHBIX cyMM [14], 0630p sureparypbl
110 3TOI TemMe MOXKHO HaiTh B [73].

B ciyudae, Korja MOMEHT BO3MOXKHOW paszJiaJIKu U3BECTEH, 3aJjiada O
HAJIMIUW Pa3JIaJIKi MPEBPAIIACTCS B KJTACCHIECKYIO 33/1a9y 00 0JTHOPO/I-
roctu JiByx BeiGopok ([9], §859, 60). MbI Gysem paccmaTpuBaTh MOCTA-
HOBKY 3a/1a91, B KOTOPOHl HEM3BECTEH MOMEHT BO3MOXKHOM passajiku. B
JIUTEepaType pacipejieSeHus 0 U TOCTe Pa3IaJ K CIUTAIOTCS 33/ aHHbI-
vu. Tax, B [111] npejonaraercs, 4o pacipejie/IeHust oLy YarTcst JIPyT
U3 JIpyTa JUHEHHBIM CJIBUIOM apryMeHTa, MPUYeM IJI0OTHOCTD Pacipe/ie-
JIEHUS TIPEJIITOIAraeTcsi U3BECTHOM, BCIOY MOJOKUTETbHON U HEITPEPhIB-
1o juddepeniupyemoit. B orsimune or [111] mbi Gyjem npejnosarars
JIMIb, YTO paciipejiesieHus JIO U 110C/Ie pa3JjiajiKu UMEIOT PasHble MaTe-
MaTHIeCKNe OYKUJIAHWS U KOHEIHbIe HEeHYJIEBbIE JINCIIEPCUH.

Eie ojia Kpyr paboT uMeeT OTHOIIEHKE K MTOCTAHOBKE 3a/1a91 — pa-
OOTHI 110 ONEHWBAHUIO MOMEHTA PA3JIa KK 110 allOCTEPUOPHDBIM JIAHHBIM.
B 3aj1a1e oreHnBaHus napaMerpa, Kak IpaBujIo, JIUOO MpeInoIaraioTcs
M3BECTHBIMU PACIIPEJICJICHNS JIO U TIOCJIe PA3JIa iK1, JINOO TTPeIIoiaraoT-

Cq Pa3/IMYHbIMUA HEKOTOPbIC UX YUCJIOBbIE XapaKTECPUCTUKU, HAIIPUMEDP
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MareMaTnaeckne oxuganus (M. [156] s moxpobnoit Gubnuorpadun).

Ormerum B 91001 cBsizu padbory [161], rie 3ajaua oneHuBanus napa-
MeTpa, pelreHa B HauboJiee OOIUX IIPEJIIIOJIOKEHUSIX O PA3JIUIUN PAC-
IPEJIICHU 10 U [OC/Ie pas3yIa K.

Brenem cienyrormume obosnadenust. [lycrnb {52(1) X, u {{’Z-(Q) 2, — JBe
B3aMMHO HE3aBUCUMbBIX 110CJIEJ0BATCJLHOCTY HE3aBUCUMBIX OJMHAKOBO
pacIIpeIeJIeHHBIX CIYYalHbIX BeJUYUH C pacipejejaenuaMu i u Fo co-
OTBETCTBEHHO.

Cxema cepuil cy4ailHBIX BEJUYUH {Xi(n) | 3aJ1a€TCsT CIIETYIOTHM
obpa3oM:
x™ = §-(1) npu 1 < i < [nT];

1 (3
Xi(n) = 652) npu [nT]+1<i<n.

3nech 1" — HeussBecTHbI mapamerp, 0 < T < 1.

Hyunesast runioresa H cocrouT B TOM, 9TO pasjajKu HE NPOU3OIILIO,
TO ecThb J1 = JFo. Ee anbTepHaTuBa — B TOM, UTO HE TOJILKO pacIpe/iesie-
HUsl, HO ¥ UX MaTeMaTHYeCKHe OXKUJIaHus pa3/ndHbl. Kak mpu HyseBoit
runoTese, Tak U IpH aJbTepHATHUBE Mbl OyJIeM HPeJIojaraTb, UITO JIC-
nepcun pacupejenenuit Fi u Fo KOHEUHBI U MOJOKUATEIbHDL.

Kaxk/iplit 13 paccMaTpuBaeMbIX KPUTEPUEB IIPOBEPKU T'MIIOTE3 OCHO-
BaH Ha mocjaenoBaresbHoct craructuk Vi, Vo, .... ['mnoresa H npu-
HUMAETCsI, €CJIM CTATUCTUKA He TPEBOCXOJINT HEKOTOPOTO YPOBHSI.

[t perieHust 3a/1a41 OOHAPYKEHUS PA3JIaJIKA CTPOSITCS CTATUCTUKH,

SABJIATONINECT  (PYHKIMOHAJIAMU  OT  IMRUPUYECKO20 MOCNG Ly =

{Z,(t),0 <t <1} — caydaitHoit JOMAHOi, TOCTPOCHHOM MO TOYKAM
ﬁ. nSk - k’Sn
n’ sny/n

e S, =X, Xi(n) =nX, s = X2 - (X)2

JokaspiBaercsi, 9To JJis1 JI000i IpocToil rumnoressr §y n3 H smoupu-

k=0,...,n, (1)

geckuit moct C-cxouTest K crangaprHomy opoynosckomy mocry WO, o
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ecTh Jis Jiioboro 3ajannoro na C'(0; 1) HenpepbIBHOTO B paBHOMEPHOIt
Merpuke PyHKIMOHAIA § UMEET MECTO CXOAMMOCTD 110 PACIIPEICICHUIO
Py, 0

TakzkKe JOKa3bIBAeTCs, 9TO JJIg JII000 MPOCTOil rUIoTe3nl 6 13 ajib-
TEPHATUBBI SMIIMPUICCKUAI MOCT CXOJAUTCS TOYTH HABEPHOE B DPABHO-
MepHoit Merpuke Ha orpeske [0; 1] K JlerepMUHUPOBAHHOMY POLECCY
zg = {z9(t), 0 < t < 1}, 1o ecrb jyist jioboro 3ajgannoro na C(0;1)
HENPEPLIBHOTO B PaBHOMEPHOI Merpuke (pyHKImMoHaga J MMeeT MecTo

CXOAMMOCTDb IIOYTHU HaBEPHOE

T(Z)/vn — J(z0) (Pg) —m.m.

[Ipornece zy — KycodHoO JIMHEIHBIN, C € MHCTBEHHBIM U3JI0MOM B TOYKE
T.

B kauecrBe QpyHKIIMOHAJOB PACCMATPUBAIOTCS PA3JIMIHbIE HOPMbI M-
[MUPUYECKOrO MOCTa, a TaK»Ke HOPMUPOBAHHBIE B3BEIICHHbIC CYMMBI CJIY-
yaliHbiX BesinduH. /fokazaHo, 4To HOpMUPOBAHHbIE B3BEIIEHHbIE CYMMbI
C TOYHOCTHIO JIO MAJIOTO CJIATaeMOro (CXOSAIMErocst M. H. K HYJIO IPU Bbl-
OJHEHUM KAK OCHOBHOM THIIOTE3bI, TAK U AJbTePHATHUBEI) TPEJICTABIMbI
B BUJIE UHTEI'PAJIbHBIX (DYHKIIMOHAJOB OT SMIIMPUIECKOI'O MOCTA.

B ciydae, Korjia 1mocaeoBaTeIbHOCTD CTATUCTHK J,, CXOIUTCA MO pac-
npeJie/ieHnIo K ciaydaitnoit Beqmunne J ¢ pyukimeit pacipeienenus [
JJIsl Hee onpejesien npubaustcennoili baxadyposcrut naxion ¢(6) pasen-

CTBOM

¢(6) = 2 lim (—n ' In(1 = F(J,))) (Pg—n. 1) 2)

(em. |72], §1.4). D10 ompenenenne u OymeT HAME HCIONB30BATHCS JIJIST
cpaBHeHHUsT KpuTepues: deM bosbiie ¢(f), Tem Jydiie Kpurepuii pasiiu-
aaer runoresbl. Ormernm, uro ¢(f) B npejgene (npu § — 6y) obparno

IPOIOPIMOHATIBLHO YUCIY MUCIBITAHUNA 71, HEOOXOIUMOMY JIJIsI JIOCTHYKE-
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HUST 33/JaHHOTO pa3Mepa KPUTEPHst (v M 33 IaHHON MOITHOCTH [3 TTpu OJIn3-
KuX runoresax Fi u Fo. 10T 110j1x01, n3o0perenubiit 9. [lurmenom, nz-
soxed B |75] (ryaBa 7) Jyist CTATHCTUK, MMEIOIIUX B TIPEJIeIe HOPMaJbHOE
pacnipegenenue. s ciaydast, Korga mpejesbHOe pacipeeienne abco-
JIIOTHO HENPEPbIBHO, HO OTJIMIHO OT HOPMAJIbHOI'O, MOJU(UKAIIMST T10][X0-
na [Turmena Beesena X. C. Busugom B [161]. s npumenenus mojxoa
9. Ilurmena HaIO TPOBEPHUTH, UTO CTATUCTHKA SIBJISIETCsS] BIIHIOBCKOM,
TO €CTb HPU BBIIOJHEHUN AJbTEPHATUBHON TMIIOTE3bI CXOJIUTCH K Ipe-
JIeTLHOMY 3HAUEHWIO JOCTATOYHO ObIcTpo. IlogpobHoe n3okeHue 3Tux
pesysibraToB MoKHO HaiiTi B Kaure f. FO. Hukuruna [72] (riasa 1).

B §1.2 npuBojurcst nocraHoBka 3ajadn. B §1.3 paccmarpuBaiorcs
CTaTHCTUKH, OCHOBaHHBIe Ha L,-HOpMax SMIUPHUYECKOrO MOcTa, B §1.4
— CTATWCTUKKU B3BEIEHHBIX cyMM. CpaBHEHUE MOy IeHHBIX KPUTEPUEB
nposejieHo B §1.5. Kparkoe M3JI0)KEeHHWE MOJIYUYEHHBIX PE3YJIbTaTOB CO-

nepxKuTces B §1.6.

1.2 IlocTaHOoBKAa 3aJa4n

Baiab {&(1) X, u {552) 2, — JIBEe B3aMMHO HE3aBHCHMbIX TTOCJIEI0BA-
TEJILbHOCTH HE3aBUCUMbBIX OJIMHAKOBO PACIPE/IEIEHHBIX CTyYallHbIX BEJTH-
YHH.

Cutyuaiiabie BeJIMIUHBI 51-(1) UMeIoT paclipejiesienue Fi ¢ Maremaruie-
CKIM OXKHJaHueM my 1 aucrepeneii 0 < 0?2 < oo.

City4daiinble BeJIMUNHbI @@ UMeEIOT paclpejiesienne JFo ¢ MaremMaTuie-
CKUM OXKHUJIaHUEM Mo U JIUCIepChuei 0< 022 < Q.

Cxema cepuii CaydailHbIX BEJIMUWH {Xi(n) | 3aJIaeTCA CIAEAYIOMUM
obpa3zoM:
x™ = 5-(1) nupu 1 < i < [nT];

7 2

x™ = g§2> npu (nT]+1<1i<n,

?

IIpennonaraercs, uro 1" — HeusBecTHast KoHcTanra, 0 < 1" < 1.
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[Tpocrbivu runoresamu 6 3jech apisioresa Tpoiku 0 = (Fy, Fo, T).
Bynem npesnosiarath, 9T0 Bce MHOXKeCTBO Tunore3 O = Oy U O4, Tie
g ={0: F = F, m # 0}, O = {6 : my # mo}. Mbi Oyuem
CTPOUTDH KPUTEPUHU, PA3INIAIOINIAE CJI0KHbIE TUI0Te3bl O) 1 O1.

(n)

Bynem ucnonbzoBath oboznadenuss X; BMecto X, ' Tam, TJie 9TO He

HPUBOJUT K IIPOTUBOPEYUAM.

Bameuanune 1.1 Cihopmyauposanmovie 6vie Ycio6us HA CAYUATIHBLE
BENUHUHD Xl(n), ey Xfl”) OAUBKU K HEOOTOOUMBLM YCAOBUAM COCINOA-
MEABHOCTU KPUMEPUA nposepku 2unomed. Feau cozaacno nepsot 2u-
nomese ducnepcus pasHa (), 2mo npusodum % 6vporcIdennots cmamu-
cmuveckoti 3adave. Cayuaes beckoneunot QUCNEPcul Uit 6binoAHEeHUA
pasencme my = mao, my = 0 Moocno usbescams nymem noodrodau,u

npeobpa3osarull Pazoso20 NPOCMParcmea.

Kpurepuit npuauMaer BTOpyIo runoTesy B ciydae, koraa J, > C, vie
Jp — CTaTUCTHKA, OLPEIEIAIONas KPUTePuii.

B jasnbHeiiineM paccMaTpUBarOTCs Pa3JUUHbIE KJIACCHI CTATUCTHUK:
B3BEIICHHBIC CyMMBbI 1 L,~-HODMBI.

BiejieM TonoJioruio, nopoxK JICHHY0 110J1y METPUKON MOJLYJ/Is PA3HOCTH
MaTeMaTHIECKUX OXKUJIAHUIT JI0 1 mocjie pasiajgku: ||0]] = |m; —mol. B
sroMm ciydae 00y = {0 : my = mo} = Oy.

s cpaBHEHWS KpHUTepHeB OyJIeM BLIUHCIATH NPHOJIMKEHHBIE Oa-
Xa Ty POBCKHE HAKJIOHBI, OlpejiessieMble paBeHcTBOM (2). OTmernm, 9T0
B CJlydae CXOAMMOCTH TOUYTH HaBepHoe (KakK B (2)) ToOBOPST O CHJIbHBIX
HAKJIOHAX, & B CIAy4Yae CXOAUMOCTH IO BEPOSITHOCTH — O CJIaObIX. MbI
JIOKaXKeM, UTO JIJIsI BCEX PACCMaTPUBAEMbIX MOCJIEI0BATENLHOCTENR CTa-
TUCTHK €CTh CXOAMMOCTD IOYTH HABEPHOE.

Mbl 6y1eM TOBOPUTD, YTO OJMH KPUTEPUR AYYUE JPYIOrO B CMBIC/IE
HCIIOJIBL3YEMOTrO MOJXO0/1a, ecyid Jiist Beex € ©1 U3 HEeKOTOPOil OKpecT-

noctu 00 3nadenne c(f) npubiaukeHHOro 6axajypOBCKOTO HAKJIOHA
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(ompeesisieMoro paBeHCTBOM (2)) JiJisi CTATHCTUKU MIEPBOTO KPUTEPHs

OoJIbIIIe, YeM JIJIsi BTOPOTO.

JIlemma 1.1 Ecau das arwboti 0y € Oy umeem mecmo crodumocms K
odnomy u momy sice pacnpedeaenuto Py {J, <t} — F(t), a daa aoboi

0 € ©1 — crodumocmov J,/\/n— j(0) (Pg-n. n.), npuuem

In(1 — F(t)) ~ —;aﬂ (3)

npu t — 00, Mo
c(6) = aj2(0) (Py — n. n.) (4)

JlokazaTeabeTBO.

Coracuo dopmyse (2)

c¢(0) =2 lim (—n"'In(1 = F(J,)) (Pg—m. n.)
B cuity ciesiaHHBIX HPEIIOI0KEHMIH,

e(6) = 2 Jim. (nléajg) — a2(0) (Py—1n)

JlokazaTenbeTBO 3aBEPIIEHO.

1.3 IIpumeHeHMe NPUHITUNA WHBAPUAHTHOCTU

Pacemorpum smnupudeckuit Mmoct Z, = {Z,(t), 0 <t < 1} — cayuaii-
HY0 JIOMAHYI0, [IOCTPOEHHYTO 110 TOUKaM, OlpejieJieHHbIM hopMyJtoi (1).
[TonsiTue sMIUPUIECKOro MOCTa BO3HUKJIO B [174] npu anasinze HeojHO-

POJIHOCTH SHEpronorpedienns B Tederue cyTok. [lo onpenenennro,

7 (t):nSk—kSn+nXk+1—Sn <t—k>
" sny/n s\/n n)’
1
§§t<k+ , k=0,....n—1.
n n

Jlemma 1.2 /s awbot 0y € Oy umeem mecmo C-crodumocmo smni-

pueckozo mocma Zy, % 6poynosckomy mocmy WO.
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JlokazaTeabcTBo.

[Ipejcrasum Z,(t) B Buje
Zn(t) = Z,(t) = 1Z,(1),

rje Z, — ciydaiiHas JoMaHasl, MOCTPOeHHAs MO TOYKaM
]{Z' Sk - kml

n syn
Ilycts Z}* — ciydaiinas JoMaHast, HOCTPOECHHAS TIO TOYKAM
k_ Sk - km1

n’ 0'1\/5

B cuiy npunnuna wasapuantHoctu (eM. [6], [8]) mponece ZF* Gyner

), E=0,...,n.

),k:(),...,n.

C-cXOIUTLCS K CTaHapTHOMY BUHEPOBCKOMY mporeccy W.
Tak kak s — 01 (Pg,-m.1.), 10 Z" 6yner C-cXOMuTbCs K CTAHIAPT-
HOMY BHHEpPOBCKOMY 1poieccy W.

B cuny cBoiicTB caaboit cxomumoctu 7, Oymer C-CXOMuThCs K
WY = {W°(t),0 <t <1},

riie WO(t) = W(t) —tW(1).

JloKazaTeabeTBO 3aBEPIIEHO.

Jlemma 1.3 /s w060t 6 € ©1 npouece Z,/\/n cxodumes (Py-n. n.)

6 pasnomeprot mempure na ompesre [0; 1] ® Gynryuu zg:

He,  0<t<T;
(1) =\ d-ou, T<t<l1
> L stsl

Mg _ (m1 — mg)T(l — T)’

o

o9 = VT(mi2 + 012) + (1 — T)(ma? + 092) — (Tmy + (1 — T)my)2.
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JlokazaTeabcTBo.
Hokaxkem, 410
Sup | Z,(t)/v/n — ()] — 0
. #H. Tak Kak B yCJOBUSIX TEOPEMbI S — Op II. H., TO JIOCTATOIHO JIOKa-
34Thb, UTO

=y = m)(1 - T)‘ 0

max
1<k<[nT

n

. H. DTa CXOJUMOCTD CJIEJIyET U3 HEPaBEHCTB

nSy — kS, k
1§Il£l§a[}7§T] n? N ﬁ(ml —ma)(l = T)‘
Sk—kml k Sn—mlT—mg(l—T)‘
< max |——— max |—
1<k<[nT] n 1<k<[nT] |0 n
S max Sk — km1 i ‘S[nT] - mlT‘ X |Sn - S[nT] — m2(1 — T)
1<k<[nT n n n

[Tocsieue 2 ciaraeMbiX CXOAATCH 1. H. K HYJIIO B CHJIY YCUJIEHHOI'O
3aKoHa OoJIbIMX unces. JokaxkeM CXOAMMOCTDL II. H. K HYJIIO IIEPBOrO
ciaraemoro: myerh SO = S, — nimy — CyMMa HeHTPHPOBAHHbBIX Cllarae-

MbIX. CX0JUMOCTD

Sp

n

max — 0

1<k<[nT]

. H. CJIeJlyeT U3 TOro, UTO Jijisd Jioboro dpukcupopanuoro Ny > 1 numeer

MEeCTO
0 0 0
Sk N() Sk‘
max |—| < — max |—|+ max |—|—0
1<k<[nT]| N n 1<k<No |Ngy| No<k<[nT]| n
. H., TAK KaK
Ny SY
— max |—| —0
n 1<k<Ng 0
I. H. IPU N — OO0, |
SY SY
max i < sup ZEL
No<k<[nT] | |~ k>N | K
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i)

Puc. 1.1. I'papux npouecca zg. 3decv T — momenm pasradxu, M = My
— IKCMPEMANDLHOE ZHAYEHUE NPOUECCA.

n. #. nipu Ny — oo corstacto Y3BY.,

Anajornano

sup1 | Z,(t) /v/1 — 2(t)] = 0

T<t<
n. 7. JlemMma jokazana.

[TpenenbHbIil mporiece 2y umeeT rpaduk, n3odparkenublit Ha puc. 1.1.

[TpecraBiisiercst JIOTMIHBIM PACCMATPUBATH PA3JIUIHbIE HOPMBbI CJIy-
qaitnoit Gynknun 7, na orpeske [0; 1], a rakke pazmax 31oil hyHKIMHT

Ha oTpe3ke. OOO3HATNM

‘]7(1T) - HZn|

L= ([1zra)

S = ZnllL. = Sup1]|Zn(t)\;

te[o;
J = sup Z,(t)— inf Z,(t).
" e () te[0; 1] ()
Hapsany ¢ L,-HOpMaM# SMIUPUIECKOTO IPOIECca pacCMOTPUM (PYHK-

[[UOHAJIbl BUJIA
1/r

7 = @y )
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[Tpu werHoM 7 3T DYHKIMOHAJBI COBIAAAI0T ¢ L,-HOpMaMHu.

ITpu BbIIOJIHEHUN 1IEPBOI TUIIOTE3bl PACHpPeiesIeHue CTaTUCTUKKI J°
c1abo cxouTea K pacipesenennio Komvoroposa, JE — k pacrpenesne-
HIIO PasMaxa OPOYHOBCKOro Mocra, a J\2) — K pacrnpesesneHuio kKop-
Hs KBaJPATHOT'O M3 CJIyYaWHON BEJMYMUHBI, MMEIOIIECH pacipeieseHue
oMera-KBaJpar.

Ormernm, 9TO KpUTEPWUH, OCHOBAHHBIE Ha (PYHKIIMOHAJIAX padMaxa n
L,-HOpMbI, OKa3bIBAIOTCs IPKU BhIOOpe u3 ajbrepHaru Og u ©1 acumi-
TOTUYECKHU He JIydllle KPUTEPUeB, OCHOBAHHBIX Ha (DYHKIUOHATAX J,° U

JI'l coorercrrento:

Teopema 1.1 Cmamucmura JE ne aywwe cmamucmuru J°. Cmamu-

cmuka JI) ne aywwe cmamucmuru J)'

JlokazaTeabeTBo.

B cuiy siemmbl 1.3 juist 0 € O UMEIOT MECTO CXOJAUMOCTH

TR/ — | My|, I //n = | My

(Pg-r.H.). B 10 x)e Bpems
I > g

IIOYTH HaBEPHOE IIPOCTO IO ONPEJICJICHUIO, U TIPU BBIITOJHEHUN HYJIEBOI

TATIOTESDI JIJ1d TPEJAEJbHBIX PACIPeJIeJICHUI nMeeT MeCTO HePaBeHCTBO

P{ sup W°(t) — inf W°(t)>2} >P{sup W'(t) > z}.
telo; 1] t€(0; 1] telo; 1]

Cornacno dopwmymne (2) crarucruxa JE ne pyame crarucrnkn J2°.

AHaJIOrMYHO JijIsi MHTErPaJbHbIX QYHKIMOHAJOB: jJisi 6 € O

10 ([ o) =[[ ooy a

1/r

1/r

T = | oty de
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(Pg-m.1.). B 10 %)e Bpems

pU([ ) = o= Pl [ vy

JlokazaTenbeTBO 3aBepPIIeHO.

1/r
> x}.

1.4 DB3BemeHHBbIE CyMMBbBI

Paccmorpum craTuctuky
e e n Xk
s\/n

3aecb hyy, ..., g, — BecoBble ko3 duinuentol. OHu MOryT BbHIOU-

-

paThCsl BeCbMa IIPOM3BOJILHO, B YaCTHOCTH, UX 3HAKU MOI'YT Uepejio-
BaThCsI, ITO YXYIIMAET KAIYECTBO CTATUCTUIECKOTO Kpurepusi. Mbr Oy-
JIEM TIPEJIIOJIaraTh, 9TO BECOBbIE KOIDMUIMEHTHI 3a/IaHbl CJICYIOIINAM
PETyISIPHBIM 00pa30M:

hin = g(k/n),
rje g(t) — dbyukiust orpanuuennoii sapuanuu Ha [0, 1]. djisi BBejieHHbIX
C IIOMOIIBI0 (PYHKITUU § BECOBBIX KO DUIIMEHTOB Oy/1eM HCIOJIb30BATD

obosHadenue craructuku J, = J,(g).

Teopema 1.2 /s moboti 0y € ©y cmamucmura J,(g) crodumesa no
pacnpedesernuio K MoOYA0 CMandapmmoz0 HOPMAALHOZ0 34KOHA 6 TOM

U MoABKO MOM CAYYace, K020a 6HIMOAHEHD ycaoeuA

1 1
| oode=0, [ g ()dt=1. (6)

JlokazaTeabeTBo.

[TocaeoBarenbaocTs ciaydaiinbix Besnaun {hy, Xi} yaosiaerBopsier
yesoBusim Teopembl Jlungebepra (cm., wmampumep, (8], riasa 16, mapa-
rpad 7), mosromy

Sty henXe — E (72 hien Xk)
VD (S b Xi)
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CXOJIUTCS IO PACIPEJIEJIEHNIO K CTaHaPTHOMY HOPMAJbHOMY 3aKOHY.

3ameTuMm, 410
2

1 n n }l n 1
—-D (Z hkak) = Z k, 0'12 — 0'12/ g2(t)dt
k=1 T 0

n k=1

Tak Kak

(Z I nXk) = my Z g(k/n),

k=1
us— o (Pg,-mu.), To J,(g) cxomures o pacupeeseHnio K MOJIYJTiO

CTaHaPTHOTO HOPMAJbHOTO 3aKOHA TOT/Ia W TOJHKO TOT/Ia, KOTJa,
n n
3y g(k/n)Xk — M1 Xp—y g(k:/n)
le/ﬁ

CXOJIUTCH 110 paclipe/le/IeHHI0 K CTaH/lapTHOMY HOPMaJlbHOMY 3aKOHY, TO

€CTb

noq k=1

YTO PaBHOCUJBHO BTOPOMY U3 YCJOBUII T€OPEMbI, 1

Z g(k/n) — 0,

1 n
4———51) (ZE:}Umn)(k> — 1

le/_

YTO PABHOCUJIBHO MIEPBOMY M3 YCJIOBUII TEOPEMbI, TaK KaK II0 TeOpeMe O

CPEJIHEM CYIIeCTBYIOT Takue 7, = rp(n), aro ry € [k —1; k] un

[} ottt = - 3= gtrfm).

U MTO3TOMY

sup
n

kzn:lg(k/n) — n/Olg(t)dt <

n 1
< sup 3 lg(k/n) = g(ru/m)] < [} ldg(0)] < oo,
"ok=1
Teopema jmokazana.

Teopema 1.3 Ilycmv g — ¢pynryua ozpanuyvernnot sapuanu, ydosie-

meoparowas ycrosuam (6) meopemo, 1.2. Tozda cmamucmury J,(g)
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MONHCHO npedcmasums 6 sude unmeepanra Cmusmuveca
1
Julg) = | [, Zn(B)dg(t) + v

ede v, = 0 (Pg-n.n.) das 060t 6 € ©.

Y

JlokazaTeabeTBO.

[To onpenenennio

o1 9(k/n)X
sy/n

Jn(g) = ‘

/01 Z,(t)dg(t) =

. k“ nSk - :ZCS

! z“nXkH—Sn( k)
+ ot — =) dg(t) =
Eo/ ™ (1)

_1/"';'[1(514; kSn

S\/_
bl TLX]{;+1 — Sn k
+ Z/ — (
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- Ee() £ )
+z/’“*w@;<t :
Uraxk,

k+1
v = - ”’“9 -8R (= ) agt
n

SN

B cury ¥Y3BY n ycioBust TeopeMbl MOJIyIaeM, 9TO

&Zzzl g(%) 0
sn \/n

II. H. C POCTOM 7.

CrpaBe i inBa, OIEHKA

k+1 X k
n ‘““ (t —~ ) dg(t)| <
n
- maxj_, |Xk+1| + 1Sl fy d|g(t)| <
- sny/n N
i 1 Xl (14 53 dlg(0)])
- sny/n '

HpaBaﬂ 9aCTb HEPaBE€HCTBa CXOAUTCA II. H. K HYJIIO B CJIY YCHUJIEHHOI'O

3aKOHA, OOJIBIINX YHUCEJT.

Teopema, joka3aHa.

CnenctBue 1.1 Jlaa moboti 0 € O umeem mecmo crodumocms

Ju(g) |malg g(t)dt +mo J7 g(t)dt
%
vn o

(Po-n. n.)

JlokazaTeabeTBO.
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Tax xax [) Z,(t)dg(t) — HempepblBHBII B PABHOMEPHOH MeTPHKE
dbysknonan or Z,, gemma 1.3 obocHoBbiBaer cxopumocth (Pg-m. H.)

o Zo(t)dg(t)//m — J§ ze(t)dg(t). UnrerpupoBanie 10 9acTsM JaeT
~oma ff g(8)dt + mo 7 g(t)dt

[ #(t)dg(t) =

[Tpumenss Teopemy 1.3, mosydaeM TpeOyeMoe yTBEp:KICHHE.

o)
CaejicTBHE JIOKa3aHO.

1.5 CpaBHeHUEe KPUTEPUEB

HanomuuMm, 4TO, COIJIacCHO BBEJIEHHOH TE€PMHHOJIOIMU, KPUTEPUl TeM
AyvuLe, gemM 0oJibile ero MpubJIMKEeHHbIH 0axajlypOBCKUI HAKJIOH, BbI-
YnucJaenne KoToporo ocHOBaHO Ha JemMe 1.1.

s cpaBHEHUsI CTATUCTHUK, BBEJIEHHBIX B IIPEJbIIYINEM aparpade,
paccMoTpuM 6afleCOBCKYIO MOCTAHOBKY 3ajiauu — OyJIeM HPeJIoJiararh,
yro T — caydaiiHasl BeJIMUNHA C U3BECTHON (DYHKIUEH pacipeieaeHus
Fr(t).

st popMyInpoBKY ciiesyroleit TeopeMbl 0003HaAINM

sk(u) = sin(2wku), cx(u) = cos(2mku).

Teopema 1.4 Ecau uzsecmua dpynuxuus pacnpedesernusn Fp cayvwatinod

seauduno, T, mo pyrryua

ok (ck(u) sp(w)dFr(u) + sp(t) ({1(1 _ ck(u))dFT(u)>

O—r

g(t) =—v2 Y

k=1 1

2 I ( / sk(u)dFT(u)) + ( Ja- ck(u))dFT(u))

0

onpedendem HauAYWUUT Kpumeputl 6 KAGCCE KPUMeEPUEs, ydoeaemeo-

PANOUUT YCA08UAM Meopemvt 1.2.

JokazaTebcTBo.



36

B cuny Teopembr 1.2, ipu 6y € Oy nMeeT MECTO CXOIMMOCTH MO Pac-
HPeJIeJIEHUIO K CTaHIapTHOMY HOpMaJsibHOMY 3akony. [losromy B cuiy
JgeMMbl 1.1 Tpebyercd HalTH (PYHKIUIO ¢, HA KOTOPOIl JJOCTUTAETCs MaK-
CHMyM Tpejiesia nociegoparenbioctu Jy,(g)//n.

Corutacao ciejcrBuio 1.1, Hy»KHO PeruTh CIEJLYIONIYI0 OITHMUA3AIIM-

OHHYIO 33JIa1y: HalTH (PYHKINIO ¢, MAKCHIMUIUPYIONILYIO BbIpaxKeHue

(1 = mo) [ ([ g(it) dFr(w)

Y

rje
o0

g(t) = 1<;Z1<ak cos(2mkt) + by sin(27kt))

craaraemoe ap = 0 B cuity yesosust fi g(t)dt = 0) npu orpanntenun
0
= 2 2
Z (ak + by ) =2
k=1

(pasencrso [lapcesass, coorsercrBytoriee yeaosuio fg g2(t)dt = 1).

Byjiem uckars Gynknuio ¢(t) takyio, 4o

/01 </Oug(t)dt) dFr(u) — max

(byukumst —g(t) naer cumMerpudHOE perieHue).

st OTbICKaHUsT YCJIOBHOIO 3KCTPEMyMa, COCTaBJsieM (PYHKIMIO
Jlarpamxa, nuddepeHimpyem 1o ax u by, IpupaBHUBAEM YaCTHBLIE IIPO-
u3BOJHbIE K 0 M MCIOJIb3yeM ycioBrue HOpMUPOBKH (pasercTso [lapcena-
Jis1). TIpuxopnm K pereHuio, mpuBejeHHoMy B (DOPMYJIMPOBKE TEOPEMBI.

Teopema jmokazana.

CaencrBue 1.2 IIpu ussecmmuom T pynruyus

gr(t) =

Ky, 0<t<T;
Ky, T<t<1

onpedendem HauAYWUUT Kpumeputl 6 KAGCCE KPUMepues, ydoeaemeo-

pAOWUT ycaosuam meopemor 1.2. 3decv K1 u Ky onpedeastomen xax
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PEUWLEHUA CUCTEMDL YPasHeHUll
KT = Ky(1-1T);
K\*T + Ky’ (1 -T) =1,

Ki=JT/1-T), K»=+/(1-T)/T.

JlokazaTebcTBo.

[ToncraBisiss B popMyaupoBKY TeopeMbl 1.4 (hyHKINIO pacipe/ie/eHnst
Fr(t) = {T < t}, nonyuaem pasnoxenue B psj Pypbe crynenyaroii
pyHKIMY, TPUBEJIEHHON B (DOPMYJIUPOBKE TEOPEMBbI.

JlokazaTenbeTBO 3aBEPIIEHO.

Bameuanue 1.2 Baosicrno ommemums, wmo ¢gynruus g(t) ne 3asucum
om anavenut my, mq. Odnaro ona sasucum om 3navenus T', Komopoe
6 pade npaxmuveckur zaday Heuszsecmmo. Caedemsue 1.2 nokasviea-
em, Ymo He CYUuLecmeyem pasHomMepnoz0 no 1 nauiyywuez2o Kpumepus.
B cayuae my = 0 k¥ acumnmomuvecku onmumasbHoMYy KPUmepuio npu-

sodum dpyeasn dynruus g(t), sasucausas om ms.

Caencreue 1.3 EcauT umeem pasromeprnoe pacnpedeaenue na [0; 1],
mo dynruua g™ (t) = V12(t —1/2), t € [0; 1], obecnevwusaem nauryu-

wuld Kpumepui.

JlokazaTeabeTBO.
[opcrasnsas fg sin(2rku)du = 0 u [ (1 — cos(2mku))du = 1 B yTBep-

XKJeHue TeopeMbl 1.4, oy daem
x 2sin(2rkt)

g(t) = L =
) R NOIRN
> V12
--3

k=1 RT

sin(27kt),
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970 coBmaaet ¢ pasioxkennem dyukuun ¢ (t) B pax Oypoe ma [0; 1].

CaejcrBre JI0Ka3aHo.

[Ipu orcyrcrBun undopmalyuy 0 pacipeeeHuy CJyYaiiHoil Berun-
Hbl HaubOJIee JIOPMUHBIM [PEJCTaB/IAETC UCIOJIb30BaHue Jbo cTaTu-
cruxu Jy,(g1/2) (B Kauecrse npegonaraemoro snadcuus I’ Bpibupaercs
cepenna nuTepsaia), anbo crarucruku J,(g™) (peymonaraercs pas-
HOMEpHOE paclpejieJieHne caydaiinoil euaunbl 1'). B ety teopembr
1.3, usydenune 3TUX CTATUCTUK CBOJUTCS K QHAJIU3Y YaCTHOIO CJIydast
dyukimonasoB or Z,. Takoil #3bIK sIBJIETCH BIIOJHE €CTECTBEHHbDIM.
Tak, crarucruxn J,(¢™) u J, (g1 /2), BBEJICHHbIC B caiejicTBuax 1.2 (mpu
T =1/2) u 1.3, npuBojsT (¢ TOYHOCTBHIO IO KOHCTAHTHI) K (YHKI[MOHA-
nam | Z,(1/2)] n ‘fol Zn(t)dt’ cooTBeTCTBEHHO. OTMETUM, 4TO 110C/Ie/HUT
¢ yHKIMOHAT — 3TO (PYHKIIHOHAJ J7|11|, BBEJICHHBIIT paBeHCTBOM (5) mpu
r=1.

B pesysibrare nposejieHHoro ucciejoBanus (reopema 1.1, ciejcrsus
1.2, 1.3) namu oTobpaHbl cjeytorue byHKITMOHAJIbL:

Jp = supsep, 1) |Zn(t)| — cynpemym moysst sMnupuieckoro Mocra;

I =R Zayar”

JIbI, COBIIQ IAIONINE IIPU YeTHBIX T ¢ L,~-HOpMaMHu, a IIPU HEIETHLIX OKA3bl-

, 7=1, 2, ..., — uHTerpajbHbie (pyHKINOHA-

Batoluecst bojiee MpenouTuTebHbIMI B cuity Teopembl 1.1 (npu 7 = 1
(GYHKIIMOHAJ COBIAIACT C HAUJIYUIIUM B MPEJIOJOXKEHUN O PaBHOMED-
HOCTHU pacIpeJieleHnst CaydaifHoil BeJinunnbl 1’ — pe3ysibTaT CJeJICTBU
1.3 u reopembr 1.3);

Ju(g1/2) = |Z,(1/2)| — onTuManbHasg cTAaTHCTHKA IS CIydast, KOT/Ia
pasJiajiKa MpOUCXOJUT B CcepejiiHe HHTepBaJa.

st Trx PyHKITMOHAJIOB HalijieM 1npubJin>KeHHble 6axa/yPOBCKUE Ha-
KJIOHBI, ompejiesientbie (hopmynoit (2). B dbopmysnupoBke Teopembl uc-

110JIb30BaHbl 0003HAUEHU, BBEJICHHbIE B JileMMe 1.3.
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Teopema 1.5 Ipubausicennnie baxadyposcrue HaKA0HbL 0AA PYHKUUO-

nanoe J°, JIr

W Jn(91/2) pasnor coomsememeeniio

92-2/r g2 <1 1)

2 r 2 2
COO(‘9> = 4Mp", CT(G) = T’(T + 2)172/7’(74 + 1)2/r 0
11 2
691/2(9) - <m1n{T 1 T}) M92-
3decv B(-,-) — bema-gynruui.
JlokazaTeabeTBO.
Cornacro jiemme 1.1, ¢(0) = a(j(0))* m.n.
Hus cratuctuku J° nojiydaem
2 2
(oo = —hm—lnP sup |[WO(t)| > z} = — lim — In(2e %) = 4,
iy 5 P s WO 2 o = = Jim s In(2e )

TaK Kak supcpo, 1 |W(t)] nmeer pacnpegenenne Konvoroposa.

Coruracao semme 1.3,

Orcrofa oo (0) = 4My>.

I crarucruku J7| kosddurnpents a, naigens B [131] (cm. Takxe
[72], §2.6):
92-2/r B2 (1 1)

r 2
r(r+ 2)1_2/r

a/','-:

Boraucium j,.(6):
1/r

il8) = ([ Gott)) e

T MH r 1-T ]\4(9 r 1/T ]\4(9
= — | t'dt t"dt = —
</o (T) ) (1—T) ) )

[TojcraBiisis B BbIpaykeHue Jisi ¢,(0), moaydaeM COOTBETCTBYIOIIEe

YTBEPKACHUE TEOPEMBI.
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35+

Puc. 1.2. Tpagur c,.(0) wax dynxyuu nepemennot r (npu My = 1).
Omamemum, wmo c(0) = 3My>.

BeruucinM ag, ,. Tax kax DWY(1/2) = 1/4, 10

) 2
g,y = — Jim I P{W(1/2) > 2} = 4

Coryacro emme 3.2,

J'gm<9>=\za<1/2>|:mm{Me. My }

277 2(1—-1T)
[Tosicrasias B BbIpaKenue i cq, ,(0), nomydaem nociemee yrsep-
YKJIEHUE TEOPEMBI.
Teopema jlokazana.
OTMeTuM, 9TO HAWUJIYUIIUM SIBJIAETCSI KPUTEPHH, HCIOJb3YIONNi
Lo-nopwmy. JleiicTBuresibHo,
1 1
ming —; ——p <2
7 o) <2
a rpaduk ¢, (0) kak Gynkipn nepemennoii r (ipu My = 1) uzobpaxen

Ha puc. 1.2 — yHKIMs CTPOro BO3pacraer.
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[Toixojibl K MPaKTUIECKOMY MPUMEHEHUIO HailJIeHHOIO HAaWJIyUIIero
Kpurepusi (OCHOBAHHOIO Ha Loo-HOPME SMIMPUYECKONO MOCTa) K aHa-
JIN3Y OJHOPOJHOCTH BPEMEHHBIX PSJIOB U3JIOKEHBI B COOTBETCTBYIONINAX
rtaBax. TaM e NpuBeJIeHbl PE3y/IbTaThl aHAJIN3a KOHKPETHBIX BPEMEH-

HbIX PAJOB Ha OJHOPOJHOCTD.

1.6 Pesyaprarsl raassbr 1

1. BBejien KJiacc CTATUCTUYECKUX KPUTEPUEB allOCTEPUOPHOTO OOHAPY-
YKEHWST Pa3JiaJKi B MOJIEJN BBIOOPKHU. DTH KPUTEPUU UCITOJIb3YIOT
pa3zMax U pa3jandHble HOPMbI IMIIMPUIECCKOTO MOCTa, & TaKXKe UHTe-

I'pPaJibl OT IIOJIO2KHUTEJIbHDBIX IEJIbIX cTereHei OMIINPHUIECKOI'O MOCTaA.

2. JlokazaHo, 4TO WCIOJIHL30BaHUE pa3Maxa W L,-HOpMbI 3MIUpUUE-
CKOI'0 MOCTa He MMEeT HPEUMYIIECTB HePe)| UCIHOJIb30BaHUEM Lo -
HOPMBI (CYIpPeMyM-HOPMbI) U HHTErpaja OT SMIUPUICCKOTO MOCTA,

BO3BEIEHHOT'O B CTEIIEHL 7, COOTBTETCTBEHHO.

3. BBejien ipyroit Kjacc cTaTUCTUYECKUX KPUTEPUEB, OCHOBAHHBIX HA,
CTATUCTHKE B3BEHIEHHLIX CYMM C KO3 (DHUIIMEeHTaMU, 3a/1aBaeMbl-
MU peryjspHbIM obpazom. Haiijienbl HEOOXOIMMbIE U JIOCTATOUYHbBIC
yCJIOBUST CJIaDON CXOJIMMCOTH PACIpPEJIe/IeHNUs] 9TONH CTATUCTUKU K

pacipeJgeaeHnnio MOAYJIA CTaHJapTHOT'O HOPMAJIbHOI'O 3aKOHA.

4. ZLOK&S&HO, 9TO CTAaTUCTHUKa B3BEIICHHBIX CYMM IIDEJCTaBUMa B BUJC
WHTErpaJia Cruarneca or OMIIMPUHIECKOT'O MOCTa C OCTATKOM, CXO-
AAIMMCA C BEPOATHOCTBIO €MHUIIA K HYJIIO IIPW BBIIIOJIHEHUN KaK

OCHOBHOW, TaK U aJbTEPHATUBHON T'MIIOTE3HI.

5. B ycioBusx 0aiiecoBCKOii IIOCTAHOBKU 3a/1adu (I/ISBeCTHOFO paciupe-
JleJIeHUsT MOMEHTa paS.Ha,D;KI/I) HallJleH HaWJIy4IInil KPUTEePuii, OCHO-

BaHHbBIM Ha B3BeEIlIEHHbIX cyMMax. JlokazaHo, 4ro B cjydae paBHO-
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MEpPHOTO pacipeesieHns MOMeHTa Pa3Jia Kl 3TOT KPUTEPHil TPUBO-

JIMT K MHTErpaJly OT IMIIUPUYCCKOI'O MOCTA.

. Beramcyiensl mpubmkeHHbie 6aXaypOBCKUE HAKJIOHBI JIJIT KPUTe-
pueB, OCHOBaAHHBIX Ha CyHpeMyM-HOpME, HHTETrpajioB OT IIOJIOXKU-
TEJbHDLIX IEJIBbIX CTEIeHedl SMIMPUYIECKOrO MOCTa, & TaKKe Hau-
JIVUINIUY KPUTEPUil Ui cirydasi, KOrjia pasJjajKa IPOUCXOIUT B Ce-
pejune mHTepBaja. Jlokazano, 9T0 HAMJIYYIIAM B 9TOM HIAPOKOM
KJIACCE KPUTEPUEB SIBJISIETCSI KPUTEPUil, OCHOBaHHbIN Ha Ls.-HOpME

OMIINPHUYIECKOT'O MOCTa.
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I''TABA 2
OnenuBaHue mapamMerpa Xepcra B MojeJin PPaKTAJTIbHOTO

rayCcCcoOBCKOTO MIyMa

2.1 BBoanble 3aMe4dyaHUd

Hepesko BeTpedaroTcs CUTyaIuu, KOTJia MOCIe0BATEIbHOCTh HE3aBH-
CUMBIX OJINHAKOBO PACIpPEJICJICHHbIX CJAYyYalHbIX BEJUUUH HE I'OJIUTCH B
KagecTBe MOJIEN TIPUPAIEHU HADJII01aeMOro MPOIEeCcca B JIMCKPETHOM
BpeMenu. HecooTBeTcTBHE 9TON MOJEN UCCIEYEMbIM JIAHHBIM MOXKET
OBITH BBISIBJIEHO METOMAMU TPEAbIIYIIEH TIaBh.

JList BpeMEHHBIX PsiJIOB, BCTPEYAIOIIUXCS, B 9aCTHOCTH, B 9KOHOMUIE-
CKUX HCCTEJOBAHUIX, XapaKTepHa JIOJTOBPEMEHHAs 3aBUCUMOCTD dJie-
MerToB. CTaHIapTHBIM CPEICTBOM MOIEJIMPOBAHUS 3TON 3aBUCUMOCTH
CIIY>KUT (ppaKTaibHOE OPOYHOBCKOE JIBUXKEHKE — MOJICJ/Ib, BBEJICHHAS 110~
grn ognospemento A. H. Kosmoropossim 1 Bunepom. Hazsanne «dpax-
TaJbHOE OPOYHOBCKOE JIBMXKEHME» BOCXOJUT K crarhe MaHenndpora
u Ban Hecca [144]. Ormerum, 4m0 10C/IE0BATEIBHOCTD IPUPAIIEHUIT
¢dpakTaabHOr0 OPOYHOBCKOI'O JIBUXKEHUS B JIUCKPETHOM BPEMEHHU MOXKET
OBITH 3a/1aHa KaK CKOJIB34IIee CPeIHee OT HE3aBUCHMBIX OJINHAKOBO Pac-
1IPEJIEJIEHHBIX 'ayCCOBCKUX BEJIMUYMH, B3ThIX ¢ KO puimenramu, yobi-
BAIOIIMMH TI0 CTEIIEHHOMY 3aKOHY, PETYIUPYIONEMY XapaKTep W CHILY
3aBUCHMOCTH.

[To oupejenennio, dppaxrasbHOe OPOYHOBKOE JIBUXKEHKE C IIapaMeT-
pom Xepcra H, 0 < H <1 — 910 rayccosekuii nporecc Xg(t),t >0, ¢
HYJIEBBIM MaTEeMATHICCKIM OXKWIAHUEM W KOPPEJAINOHHON (hyHKIHe

o2
EXy(t)Xg(s) = 5 (t2H + 52 |t — s|2H) : (7)

B gacrnocru, Xy (0) umeer BHIPOKICHHOE PACIIPE/IE/IEHIE.
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N3 dopmyssl (7) cpady ke caeayer, 9ro
DXy (t) = EXy(t) = o*t*!, (8)

TO €CTh JUCIHEPCHs TAKOIO IIPOLECCa BO3PACTACT B COOTBETCTBUU CO CTe-
nernbiM 3akoHoM. Ciyuait H = 1/2 coorBercrByeT 0OBIYHOMY BUHEPOB-
cKOMY Tporieccy (OpOyHOBCKOMY JIBUKEHHUIO).

Cranygaprioe dhpaxkraibioe 6poyHosckoe jpuxkenne By (t) xapakre-
pusyercst yenosusimu B (0) = 0, o = 1. IIpoussosibhoe dhpakraibHoe
OPOYHOBCKOE JIBUYKEHHE MOYKET ObITh 3aJI[aHO Yepe3 CTaHIapPTHOE B CO-

OTBETCTBUK ¢ (DOPMYJION
XH(t) = XH(O) + O'BH(t). (9)

CyIecTByoT WHTErpajbHbIEe TPEACTaBICHNsT CTaHIAPTHOTO (hpak-
TaJbHOI'O OPOYHOBCKOIO JiBUKeHUst. KilacCuuecKuM siBJisieTcst BbIBE IE€H-

noe B crarbe Mangeanbpora n Ban Hecca [144| npencrasienue

Balt) = Lu( [ (¢ = )" 2 ~ g aw )+

+ =) ()

re
~1/2

b (L [ (0 )
Biecy W(t) — nByCTOpPOHHMI CTaHIAPTHBIA BUHEPOBCKHI MPOIECC,
KOTOPBIN MOXKeT ObITh 3a/laH Yepe3 JiBa HE3aBUCUMBbIX CTaHJIAPTHHIX BU-
HEPOBCKUX 1polecca (OJUH JIJisi TIOJOKUTEbHbBIX, & JPYTOi JIisd OTpU-
ATEJIbHBIX 3HAYCHUIN apTyMeHTa).
Koncranra Ly Moxer ObITh BhipakeHa depes raMmMma-(QyHKIAI Dii-

sepa (cum. pabory Hoppoca u ap. [151]):

Lo 2HT(3/2 — H)
TTNT(H+1/2)T(2 - 2H)
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B cratpe [151] Takke MOXKHO HANTH JPYroe HHTErPAJbHOE MPE/ICTAB-
Jienre ppakTaabHOrO OPOYHOBCKOTO JIBUXKEHUSsI, HE MCIIOJIH3YIOIee MH-
TErpUpPOBAHUE 110 DECKOHEUYHOMY MHTEPBAJLY.

OpakTajibHOE OPOYHOBCKOE JIBUXKEHUE SIBJISIETCS aBTOMO/IEJIbHBIM
IIPOIIECCOM B CMBICJIE CJIEJIYIONIEro onpejeeHnsi. ABTOMOJIEIbHBIMU Ha-
3bIBAIOT Hponecehl Y (), obsajaonme ¢cBORCTBOM MaciiTaDHONR HHBAPHU-
aHTHOCTH: cyliecTByeT o > () Takoe, 4T0 Jijisi J11000ro A > (0 BBIIIOJIHEHO

PaBEHCTBO

Y (At) LAYy (1),

d "

3Jilecb = O3HaYaeT COBIIAJICHUE PACIIPE/ICJICHUIA.
[TocnepoBarenbuocrs npupainennit Xq, ..., X, dpakraibHoro 6po-
YHOBCKOI'O JIBUXKEHMS Ha €IMHUIHBIX NHTEPBaAJaX BPEMEHH HA3bIBACTCS

(bpaKTaJIbeIM rayCCOBCKHNM IIYMOM:
X; = By(i) — By(i —1).

OTMeruM, 9TO JJIs CTAITHOHAPHON (B IIIUPOKOM CMBICJIE) TOCTEI0BA-

tesprnoctn (53], ¢.272) mpu j > 0

1
(DSj.H + DSj_l — QDSJ').

EX; X, ;= -
2
BILGCB Sn :X1++Xn, SO = 0.
Ecnn cranmmonapHuasi raycCOBCKasl MOCIEI0OBATETLHOCTD X1, ..., Xp

— dpakrajabHbI rayccoBCcKuit mym, To ecthb S, = By (n),
DS, = o’n*,

rne H — nokaszarens Xepera (0 < H < 1), To

2
cov(X;; Xip;) = BX;Xiy; = "2 (17 + 17 4 | — 1122 — 2|47,
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1 KOppeJsInonHas pyHKINsT ppaKkTaJIbHOIO rayCCOBCKOTO MyMa, NMe-

eT BU/J|

, cov(X;; Xiyj) 1. . .
r)=——px =5 1P+l 1P =2 (1

3ajiaue IpoBEepKU M'UIIOTe3 OTHOCUTEIBHO (hPaKTaJIbHOIO OPOYHOBCKO-

ro JIBUYKEHUS TIPEJIIIECTBYIOT 3a/aui OIlCHUBAHUs ero napamerpon. B
naparpade 2.2 paccMOTPEHbI CYIIECTBYIOIUE METO/Ibl OLCHUBAHUS I1a-
pamerpa Xepcta. B nmaparpade 2.3 pazpaboTanbl 3HAKOBbIE METO/IbI Olle-
HUBaHWs TTapaMerpa XepcTa, TO €CTh MeTOJ[bl, OCHOBaHHbIC Ha CBS3U
3HAKOB IipupalleHuit u ux koppesisinuit. B naparpade 2.4 paccmarpu-
BaIOTCsl U CPABHUBAIOTCs PA3JIMIHbIE MOJUMHUKAINKA 3HAKOBOI'O METO/IA.
B pesynbraTe nmpoBeeHHOTO aHAJIN3a BbIIeJIeH OMHAPHBIH 3HAKOBBII Me-
TOJI, UMEIOIINI HAMMEHbIITYIO JIMCIIEPCUIO OIIEHKHU CPEJIM TeX U3 PACCMOT-
PEHHBIX METOJIOB, UMCJIO OIEPAIUil KOTOPBIX JIMHEHHO 3aBUCUT OT 00be-

Ma BhIOOpKU. B naparpade 2.5 cymMMupoBaHbI PE3yJIbTaThl TJIaBhI.

2.2 MeToabl OolleHUBaHNUS IIapaMeTpa

OueHuBaHuio apamerpos (ppakTajbHOI0 OPOYHOBCKOIO JIBUXKEHUS 110-
CBSIITIEHA, OOMINpHAS JIUTEPATypa, 0030p KOTOPOil IIPUBE/IEH BO BBEICHUN.
Ouenra MaKcumMasbHo20 npasdonodobus CTPOUTCS CJIEIYIOMNIM 00pa-
30M.
Heobxoumo MakKCHIMU3UPOBATH IIJIOTHOCTH COBMECTHOTO PACIIpPeIesie-
ust f(X) dpakraabHoro rayccoBckoro myma Xi, ..., X, UMEIOILYIO

BT

1 1 -
f(X> - (271_)”/20_71\/m eXp(_T‘_QXTR 1X)7 (12)

rie X = (X1,..., X,).
31ech
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— KOPPEeJAIMOHHAA MaTPUIA, JIEMEHThl KOTOPOH — 3TO 3HAYEHUsA KOP-

PeJISIMOHHON (DYHKIMU PPAKTAJIBLHOIO IayCCOBCKOI'O 1IyMa,
1
r(k) = corr(X;; Xiip) = D) (\k + 1|2H + |k — 1|2H — QWQH) :

MakcuMu3aIuio Hy>KHO MPOBOIUTL IO COBOKYIHOCTH MapaMeTpOB
H, o.

B pa6ore [130] nposejeno ucciejoBanue METOJI0B OLEHUBAHUS Ia-
pamerpa H dpaxTaabHOro 6pOyHOBCKOIO NBHXKEHUST U IIOKA3AHO, TTO
JPYTHE ONEHKH (METOJO0M HOPMHPOBAHHOTO pa3Maxa, METOJOM JHCIIep-
chr) UMeroT B 2-3 pasa GOJIbIIYIO JUCIEPCHIO 110 CPABHEHHUIO ¢ OIEHKOM
MAKCHMAJILHOTO MTPAB/IOIOL00MS.

B kauectpe Jjiorapudmuieckoit pyHKIUU IIPaBJONOA00Us 3/1eCh BbI-
crymaer jjoraprudM COBMECTHOM MJI0OTHOCTH pactpejieienus (12), B3sroit

B TOYKE X:
1 1
L(X; H, 0) = —In(27)"? —nlno — 5 IndetRt — ﬁXTR‘lX.
o

13 yenosus 0L /0o = 0 Haxo UM OleHKY MaKCUMAaJbLHOTO MPaBJIOIo-
J100mst

—~ 1
o2 =

—X"R'X
n
1, TOJICTAaBJIsAS €€ B MPEJIbIJIYIIee PABEHCTBO, MOJydaeM
n 1 n
L(X; H) = —In(2m)"/? — 5 XTR1X — 5 ndetRR — .
Wrak, HaMm JIOCTaTOYHO HAHTH MUHUMYM (DYHKIIUK

I(X; H)=nlnX'RX + IndetR,

TO €CThb OIleHKa MaKCHMAaJIbHOI'O IIPaBIononoous mapamerpa H papHa

o~

H = argorglf?fll(X; H).

DTy ONEHKY OTBICKUBACM METOJIOM 30JI0TOTO CEUCHHsI (CM., HAIIPUMED,

[87], maparpad 5.5). B kadecTBe 3HadeHuil Ha MEPBOM Iare BHIOHPaeM
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roukn ul) = (3 —5)/2, u(j) = (V5 — 1)/2, obpasyomme 3010-
Thie cedennst uurepsasa (0; 1). 3Hauenus Ha BTOPOM LIare — 30J10Thle
CcedeHusl MHTEPBaJIa, BHIOMPAEMOrO B 3aBUCUMOCTH OT 3HAKa Pa3HOCTH
(X; M) = 1(x; ul).

[Ipu momcke onenku mapamerpa H oOpalnenne TeIINIeBOil CHMMeT-
puuHOil MaTpuibl R Peajn30BbIBAJIOCH 110 SKOHOMUIHOMY aJTOPUTMY,
npeioskerromy B [20], ¢. 142-160, B x0/1e peajusanuu KOTOPOTO OJTHO-
BPEMEHHO BBIUHCJISICTCS U JIETePMUHAHT.

DTy HPOLEAYPY YAACTCSA Pealn30BaTh Ha IMePCOHAILHOM KOMIILIOTEPE
JUUIST BLIOOPOK 00beMoM 110 1024 3nadenuii.

11 BBIOOPOK OOJIBIIIOr0 00beMa IPeJIararoTcs JIpyrue, MeHee TO4-
HBIE OIEHK.

[TepBBIM cTpemjeHHeM MpH aHAINU3Ee JOJITOBPEMEHHOH 3aBUCHMOCTH
MHOXKECTBA JJAHHBIX MOXKET OBbIThH »KeJIaHUE BHIYUCIUTD, HACKOJIHKO ObICT-
po aBTOKOppesisiiinornast pyukiust 7 (k) yobiBaer npu 60JbIINX Jlarax
k. Omnaxo 3To 0Ka3bIBAETCS HEYIAUHLIM MOIX0I0M, TaK KaK aHTUIIEPCH-
CTEHTHBIE JIAHHbIE TPY/HO OTJIMYUTH OT HEKOPPEJIUPOBAHHBLIX JIaHHBIX.
Koppessiiun MoryT ObiTh OMMOOYHBIMU M3-3a (PJIYKTyalluil 1yMa BO-
Kpyr Hysasa. MeTos Ha eXKHOTO olleHuBaHus KoddhuinenTa Xepcra, sl
BPEMEHHBIX PsAJIOB JIOJI?KEH OBbITh YCTOMUNBLIM METOJIOM U3MEpPEHUs JI0JI-
TOBPEMEHHBIX KOPPEJISIINiA.

Memod nopmuposanrozo pasmaza

Crapeiimunii 1 JI0 CuX 1I0p HauboJiee MCIIOJIb3YEeMblii METOJ, OllCHIBa~
Hus napamerpa H npunaiexuT XepceTy, KOTOPbIi 3aMeTH/I, 9TO pa3-
Max Rp = maxg<y Sk — ming<y Sk ypoBHsI (MM HAKOIJIEHHOTO CTOKA)

BOJIbI B BOJOXPAaHUJIMIIIE 3a IIPOME2KYTOK BPEMCHUN L ortnocurcs K Bbl-

* 2 <\ 2
OOPOYHOMY CTaHJAPTHOMY OTKJIOHEHUIO 0] = \/ X1° — (X L) CTOKa 34,
TOT JKe MepUoJ KaK Bejmuuna, mporopimonasnsuas L7, tne H momx-

HO paBHATLCsI 1/2 Jyisi HEKOppeJMpOBaHHLIX janubix. Meroy Xepcra
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MAaCIITabMPOBAHHOTO Pa3dMaxa COCTOUT B BHIOOPE HEMEPEKPHIBAIOIINXCST
HOJIMHOXKECTB JIJIMHBI L U3 BPEMEHHOI'O Psijla ¥ BBIUYMC/ICHUU CPEJIHE-
ro 3Hauenus craructuku Rp/oj. [lpu u300paskeHun JaHHbIX Ha Ipa-
ke ¢ sorapudmMuvecKuM MaciTaboM 10 KaxKJ0i M3 KOOpPJMHAT I10-
Kazarejab Xepera — 3T0 KOIM@MUIMEHT yIjia HAKJIOHA IPSIMOR JIMHUK
In(Ry /o) = Hln L+ C. K coxanennto, HeCMOTPs Ha, €0 [UPOKOE HC-
M0JIB30BaHUE, aHAJIU3 MACITITAOMPOBAHHOTO pas3Maxa 1o XepCTy siBJIsTeT-
Cs1 TJIOXOM OlEeHKOM Jiist H ¢ cucreMaTndecKuM yKJIOHEHHEM B CTOPOHY
H = 0,7 u norapudmuieckoil CKOpocTbio cxoaumoctu |53

MbI OyeM 10Ib30BATHCsT CJEAYIONINM aJrOPUTMOM OIEHWBAHUST Me-

TOJIOM HOPMUPOBAHHOIO pazMaxa [113)].
Agropurm 2.1 /s nabopa dannvie Xq, ..., X,:

1. Ilenmpuposamv dannwvie: X = X; — X

2. Jlaa dnunw, 6aoka L = 1,2,4,...,2"2 (L < n/4) ocywecmeumn

Macwmabuposarue daHHbLLT:

Lj
(L) * . m
X = > o X5 j=1,23,...,2"/L.
i=L(j—1)+1
3. Buuucaumo pazmax cymm v cmandapmmoe omrAOHEHUE MACULMG-
OUPOBAHHBLT OAHHDLT
k

k
_ VI (o).
Ry = kggn>/<j:]§1 X; kg}ﬂt}%; X

2
L ZL:X(L)

2m i 2m i

4. Bowucaumov ouenxy Hy napamempa H xax xospduyuenm naxiomna

Aunuy Aunetnot peepeccuu In Ry — Inoj wa L no ecem
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L=1,24,....272% (L <n/4):

i - (InR—Ino*)L—InR—Ino*- L
L2 — (L)? '

1_

Memod ducnepcuu

B sirreparype npejiaraercsi HECKOJIBKO aJbTEPHATUB METOJly Mac-
MITaOMPOBAHHOIO pa3Maxa, BKJOUas aBTOKOPPEJSIMOHHBIN aHaJM3,
dypbe-aHa 3 M OLEHKN MaKCUMaJLHOTO TpaBjonoodus. [Ipenmyiie-
CTBO TIOCJICJIHUX B TOM, 9TO 3TO HE rpapuIecKue MeTO/bl, & INCJICHHBIC
— OHM IIPOCTO OTBEYAIOT HAMJIYUILEH OIleHKe IT0Ka3aTe sl XepCTa, HAIIPs-
myto. K coxasennto, onu Tpebytor (10 KpaiiHeil Mepe) mpejiosioKeHus o
dbopme J10JINOBPEMEHHOIT 3aBUCUMOCTH (TAKOI0, HAIpUMEp, Kak y (pak-
TaJIbHOrO OPOYHOBCKOTO JIBUKEHHUS ) U JAI0T HEaJICKBATHBIEC OTICHKH, €CJTH
9TO MPEJINOJIOKEHNEe HEKOPPEKTHO. KaxKblii n3 BBIMIEIepedrucaeHHbIX
METOJIOB JIAeT CMEIICHHbIE ¥ MEJJIEHHO CXOJSIUecs OneHkr (6oJbIoi
00beM JIAHHBIX TPEOYeTCs JIJIS TOTO, YTOOBI CHU3UTH CMEIIEHNUE).

O 1HAaKO CyIIeCTBYET METOJI, KOTOPhIH 0Ka3aJICsi CYIECTBEHHO JIydITe,
TpeOysi MEHBIITUX 00'bEMOB JIAHHBIX U JiaBasi MEHbIIIKE CMEIIEHUs OLIEHKH.
910 Meroj auctepcun. OH jonyckaeT rpauiecKyo HHTEepIpeTalun —
BOCITPOU3BOJINT COOTHOIIEHNE CTEIEHHOTO 3aKOHA, U3 KOTOPOIo MOKa3a-
resib H MoOxKeT ObITh HaifJleH KaK HAKJIOH MPsIMOR [PHU UCIOJIH30BAHUH
JlorapugMUIeCKoro Maciirtaba 1mo KarkJioil 13 KOOp/IMHAaT.

Meros gucnepcun OCHOBAH Ha YCPETHEHUH JTAHHDBIX 110 sTUeHKaM JIJIH-
HbI L ¥ BEIYHCICHUN BRIOOPOYHON TUCIIEpCHH YCPETHEHHOTO Habopa JaH-
HBIX. AJITOPUTM OCHOBAH Ha TOM, UTO JUCIEPCHS JOJXKHA PACTH IPOIIOP-

L?*H  cneposarennio, koadduiment H u B 9TOM ajropurme

IMOHAJIHHO
MO2KeT ObIThb BbIYMC/IEH Yepe3 KOIDDUIMEHT yIvia HAKJIOHA HPAMON JIn-

neiinoit perpeccun Ino; = HIn L + C.

Agropurm 2.2 Jlaa nabopa danmvr Xq, ..., X,:
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1. JIna dnunw, 6aoka L = 1,2,4,...,2"2 (L < n/4) ocywecmeumn

Macwma6up06anue QaHHIT:

L Lj
XM=y X, j=1,23,...,2"/L
i=L(j—1)+1

2. Buuucaumo cmcmdapmnoe OMKAOHEHUE MCLC’LLL’WLCL@UPOGCLHH’()LLE dam-

HbLT

* L L L L L L ?
op = gm 2= gn XY
2m 2m

3. Buruucaumo ouenky Ho napamempa H wax xoadduyuenm naxiona

AUHUY Aunetnot peepeccuy Inoi na In L no ecem

L=1,24,....272% (L <n/4):

- Inog*-InL —Ino*-InL
(InL)? — (In L)?

PazpaboTaem Temnepb METO/, TTO3BOJISIONINI 110 3HAKAM 3JIEMEHTOB I10-
CJIeJIOBATEJIbHOCTH, 00pa3yoleil (ppaKTaabHbIi I'ayCCOBCKUI LIyM, IIO-

JIy4aTh OIEHKY TapamMeTpa XepcTa.

2.3 JieMeHTapHBII 3HAKOBBIII METO/ 1 IEHTPUPOBAHHBI 3HA-

KOBBIII METO/,

Ecin m3BecTHO, 9TO JBYMEpPHBI HOPMAaJIbHBIN BEKTOD MMEET HYJIEBO
BEKTOP MaTeMaTUICCKOr'O OXKUJIaHUA (HBﬂﬂeTCH ueHTpHpOBaHHblM), TO
CYIIECTBYET B3aUMHO OJTHOZHAYHOE COOTBETCTBUE MEXK1y KO DUIHeH-
TOM KOPPEJISIIAN €ro KOMIIOHEHT M BEPOATHOCTHIO TOrO, 9TO 3TU KOM-
MOHEHTHI MMEIOT PA3HbIf 3HAK. DTO COOTBETCTBHE JIACTCH CJIEYIOMen

JIEMMOIi, KOTOPY10 MOXKHO Hajitu B [103], c. 236.
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Jlemma 2.1 Ecau (§,m) — deymepnas HOPMaAoHas CAYwatinas, 6€Au-

YUNG € HYAEEHLM BEKMOPOM MAMEMAMULECKO20 OHCUIAHUA, MO
1
P{&n < 0} = —arccos corr (€,7).
T

Jlemma 2.1 ciiy>KuT OCHOBOW JiJIsi 1IOCTPOEHUsI 3HAKOBBIX IPOIE/LYD
OIEHMUBAHUS MMapaMeTpa XepcTa, pa3aunaHbie MOIU(DUKAIIINT KOTOPBIX CO-
CTaBJISIOT COJIepKaHue CJIeYIONINX JIBYX Maparpadgos.

[Tpumensist  jiemmy 2.1 kK ¢pakTajbHOMY I'ayCCOBCKOMY IIIyMY

X1, ..., X,, nonydaem opmyiy
r(1) = cos(rP{X1 X5 < 0}). (13)
Biech 7(1) — 3HaueHne KOppeAMOHHON (DYHKIMU (HDPAKTAILHOTO
rayccoBckoro mryma B rouke 1. [lojcranoskoii B hopmydty (11) nosyuaem
r(1) =21 1. (14)
N3 dbopwmya (14) u (13) moayvaem
221 _ 1 = cos(nP{X X, < 0}). (15)

[Togcrasum B hopmysie (15) gacToTy BMECTO BEPOSTHOCTH MEPEMEHbBI
3Haka. B jieBoit yactu nosiyunrcst onenka H napamerpa H 1o dacrore

InepeMenbl 3HaKa.:

221 _ 1 = cos(mv). (16)
3/1ech V' — 9acToTa MmepeMeHbl 3HaKa, MOACTUTaHHAS 10 BhIOOPKE:
1 n—1
V= Z I{XZXZ+1 < O}
n—1i3

DTa OIEHKA MOYXKeT ObITh BBbIPAYKEHA B SIBHOM BHJIE U€PE3 IaCTOTY
nepeMeHbl 3HaKa.
Ha sroit ¢popmysie ocnoBan MeTO/T MOJyUeHus OlleHKU napamerpa H

METOJOM 3HAKOB:

~ 1 1
H = 5 + 2 logy (1 4 cos(mv)), (17)
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rJle V — 4YacTOTa NePeMEHbl 3HAKa B MOCACI0BATEILHOCTH IPUPAITICHUIT
dppakTasbHOIO OPOYHOBCKOI'O JIBUXKEHMUSI.

BeesieM caryuaiinbie Besmmannnl {J; o e J; = T{X; X1 < 0} —
MHMKATOD TOTO, YTO COoceaHne X; Pa3HOro 3HAKA.

CoryiacHO BBEJIEHHBIM HaMU ODO3HAUYEHUSIM, V = ﬁ nb .

Hoxraxem, aro st Bcex H € (0; 1) onenka (17) Gymer cocrositesb-
HOW.

JokazarebeTBy NPEAIIOLLIIEM JIEMMY, HO3BOJISIONLY IO HIPUMEHSATh Pe-
3YJIbTAThl JJIs IIOCJEJ0BATEILHOCTCH ¢ CHALHLIM IepeMeIlnBAHUEM K

OIl€HKaM TaKOI'O poJa.

Jlemma 2.2 Ecau {X;}, i =1, 2, ... — cmayuonapnas 2ayccoscra
nocAedosamesbHOCL ¢ KOPPeAayuornot gynruued r(n), obiadarouet

ceoticmeom r(n) — 0 npun — o0, a g : R¥ = R — npoussonn-

nas Gopeaescras pynkyus k nepemennoiz, mo {g(X;, ..., Xik-1)},
=1, 2, ... — cCMAUUOHAPHAA NOCALIOBAMENLHOCND C CUNDHBLM Te-
PEMEULUBAHUEM.

JlokazaTeabeTBo.

Cranuonapuoctsb nocuejgosaressiocru {g( Xy, ..., Xiixp-1)} cpasy

JKe CJIeJIyeT U3 ONpPeJICTCHUS CTAIlMOHAPHOCTH.

Cornacto 42|, mocnenosarenbrocts { X} obnagaer cBOKCTBOM CHJib-
HOI'O lepeMelBatus, TO eCTh Jij1d J1000ro GpUKCUPOBAHHOIO YUCJIa M 1
mgtst mobbix A € o( Xy, ..., Xp), B € o(Xna1, Xpnio, .. .) BBIIOJHEHO

CBOUCTBO

P(AB) — P(A)P(B) = 0

opua n — oQ. Ho 310 cBoiicTBO BhINIOJIHSAETCS 1 JJI ITI0CJIe10BaTEeJIbHOCTH

{9(Xi, ..., Xizg—1)}, =1, 2, ... B cuity BJOXKeHUsI cUrMa-ajredp

U(g(Xln R Xk‘fl)a ) g(Xm7 Tt Xm+k71)} g J<X17 Tty Xerkfl))
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O'(g(Xn_|_1, ceey Xn+k), U(g(Xn_|_2, ceey Xn+k+1), .. } g
g O-(XTH-la Xn+27 .. )

JlemMa j0Ka3aHA.

Teopema 2.1 Ouenxa (17) napamempa H € (0; 1) cuavno cocmos-

MeAbHA.

HokazarenbcrBo. IlocaepoBarenbuocts X1, Xo, ... yjoBierBopsier
YCJIOBUSIM CHJIBHOTO TepeMeniuBanus [42] B cuity rayccoBOCTH U CTpeM-
JIEHUSI KOPPEJANNOHHON (DYHKIUU K HYJIIO.

CorytacHo npejibuLyiiei iemme, nocieoBaresbHocTs {J;} yjosierso-
psIeT YCJIOBUSM CHJILHOTO [TEPEMEITUBAHKS, TOITOMY JIJIS Hee UMEET Me-
CTO YCUJICHHBIN 3aKOH OOJIBININX 4duCes: ¥ — P 1. H. [42], rie p — Bepo-
SITHOCTD [IepEMEHbl 3HaKa (PpaKkTaibHbIM ayCCOBCKUM IIyMoM. B cuiy
HeTMpepbIBHOCTH (DYHKINHN, BbIpaykatomein H 1epes p, onenka (17) mapa-
merpa H € (0; 1) cxopures 1. H. K MCTHHHOMY 3HAYEHHIO apaMeTpa,
TO €CTb SIBJISIETCS CUJIBHO COCTOSITEJILHOMA.

Teopema jokazana.

Chopmynupyem Caegayonmii aJropuT™ MOJIYIeHNsT OINEHKN JIeMeH-

TAPHBIM 3HAKOBBIM METOJIOM.
Agropurm 2.3 /s nabopa dannvir Xq, ..., X,:
1. yenmpuposams dannvie X = X; — X ;

2. M0 UeHmPuUpPoOSaAHHbLM OGHHBIM GHMUCAUMY HACTNOMY NEPEMEHDL
* 1 n—1 . * * )
suaka vy = —< i1 J;, ede Jy = I{X[ X < 0};

n—1 1=

3. 8HMUCAUMD OUEHKY N0 MEMOJY 3HAKOG:

~ 1 1
Hj; = 5T 5 logy (1 + cos(mvy)) .
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B kadecTBe Oojiee TOYHOTO METO/Ia OLNEHUBAHUS, YINTHIBAIOIIETIO KOP-
peJisiliii, BO3HUKAIOIIME 1IPU HEHTPUPOBAHUU UCXOJIHBIX JIAHHBIX, HAMU
IPEJIJIOXKEH CJICIYIOMUNA YeHmpuposaHHvili 3HaK08v Memod, UCIOb-
BYIOIINH KOHCTPYKIINIO (hparmansvhozo 6DOyHOBCKO20 MOCA.

Hapsijiy ¢ ¢dppakrasibHbiM OPOYHOBCKUM JIBUXKEHUEM BBEJIEM IOHSITHE

Ppaxmanrvrozo bpoynoscrozo mocma BY:
BY(t) = Br(t) — tBy(1).

On obnagaer TeM cpoiicTsoM, uro BY% (1) = BY(0) = 0.

3J1ech ToJIHAsi aHAJIOTUsT ¢ OOBIUHBIM OPOYHOBCKUM MOCTOM. B vact-
nocru, npu H = 1/2 dpakraibhbiii 6pOyHOBCKUIT MOCT sIBJISIETCsE 0ObIU-
HbIM GpoyHOBCKUM MocToM. Ojaako npu H # 1/2 dbpakTajbHblii MOCT
He obIalaeT CHMMeTpHel 0 IIPOCTPAHCTBY: pacupesenenns BY(t) u
BY (1 —t) ne cosnanator npu t € (0; 1/2).

Bynem obosnauars X = X; — X, Si = X7+ ...+ X}. Torna

By (k/n) = Si/n"

Koaddunuent koppenanun mexay X; u Xj ; obo3HaduM dUepes

pi (k). IIpsAMbIMU BBIYUCJICHUSIMU [OJTyYaeM

ci(k)

oi(k)oi(k+1)’
0=t () (526
(e )

1 R2H (k-1 — (n— k)2 + (n—k+1)2H 1
n2H n2H+1 + n2'

pr(k) =

rje

Y
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CooTBeTcTBEHHO,
. 1 (k+1)2H —k2H —(n —k =12+ (n—Fk)?H 1
op(k+1) = anﬂ B n2HT1 T

Tak Kak Mmojydenre HalpaMyIO ONeHKHW Jiid H u3 3Toro paBeHCTBa
— TPYJIOEMKas BbIYUCIUTEIbHAA TPOIEYPa, MOJYIUM alllTPOKCUMAIAIO

LIPUBEICHHOIO BbIlIe BbipaxkeHusi. [Iycrs n — oo. Torja paBHOMEpPHO
m k <n
B -7 -6) ()
— — — — «- - _|_ ol — ,
n n n n n

(n—k’—i—1>2H (n—k)QH (n—k>2H1 2H+ (1)
—_— — = — 4o —.
n n n n n

Orcrona

22 _ 9 1

) o2 W“(m)
p1<k) = 1 2H k 2H—1 n — k 2H—1 1 1 :
nH‘n(<n> *( n ) )m*(n)

Vmuoxus ua n* | nosygaem:

22H—2

i n2H 2 +o (nQH—Q)

(” S 1) + o (n21)

( s
oo <:z>2“ )
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O6oznaunM P] — 4YaCTOTY TepeMeHbl 3HaKa MOCJe/0BATETHHOCTHIO
X7, ..., X} IlpejcraBiss apkKKoCUHYC ¢ HoMOlIbIo auddepennnada,
HOJTy IaeM

1 n—1
p; = —— Y _arccos p;(k) =
P1 7T(TL—1) ]gl pl( )
1 221 — 2 nid 1l
= — | arccos —— — Zi=l km s+ 0 ] ddi| |,
s 92H 9 n—1;
(n—l)\/l—( ) k=1
rjie
. 22H )
&y = pill) = = =

= n?2 (1 + 22H2_2 (ZH ((fb)w_l + (" ; k>2H_1) — 1) + 0(1)) .

[Tepexojist 0T cyMMbl K MHTErpaJly, 1M0JydaeM

H-2

2 B n? o
1= (252

22H

. 1
Ep; = — arccos
L r

2

x (1 + 22]12_2 <2H /01 (" 4+ (1= 2)*" 1) da — 1)) +o(n*7?) =

2H71

‘/1 _ 22H—2

[Tostyuennblit pesysibraT 1103BOJISIET OTHICKUBATHL OlleHKY H 1apamer-

= l (arccos (22H_1 — 1) —

2H—2 2H—2
- n ) + o0 (n ) .

pa H kax pelienue ypaBHEHHUsI

1 ; 2H—1 .
P = — (arccos (22H—1 _ 1) _ n2H2) '
s

V1 — 22H -2
B CI/IJIy MOHOTOHHOCTHA apKKOCI/IHyCEL 9TO ypaBHeHI/Ie npu JOCTaTOYHO

OOJIBIIMX 1 UMEeT eJIMHCTBeHHbI KopeHb Ha orpeske [0; 1] u moxer

ObITH PEIIEHO METOJAOM JUXOTOMUMU.
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NzoxkeHHblii IIEHTPUPOBAHHBIN METOJI 3HAKOB T10JIE3E€H B CHUJIY TOI'O
00CTOsATE/IbCTBA, YTO OH 1103BOJIsieT paboTaTh C JIAHHLIMU, UMEIOIIUMU
MPOU3BOJIbLHOE MaTeMaTudeckoe oxkuganne. OH Mo3BoJIAeT B 3HAUNTE b
HOIl Mepe KOMIIEHCUPOBATH CUCTEMATUIECKYIO ITOIPEITHOCTH, BO3HUKATO-

HIYIO 1IPU [EHTPUPOBAHUN JIAHHDIX.
Agropurm 2.4 Jlas nabopa dannvx Xq, ..., X,:
1. yenmpuposamn dannwvie X = X; — X ;

2. no UeHmMpuposarHHvimM JaHHBIM  BHINUCAUIMD wacmomy mnepemerst

snava v = o YT J;, ede Jp = I{X7 X[, < 0};

3. svvucaums ouenky Hy napamempa H no uenwmpuposarromy me-

mody 3HAK06 KAk PEULEHUE MEMOJoM OUTOMOMUL YpaeHeEHUA

T l Arccos (22H41 i 1> . 2}}4_1 n?fﬂf?
b1 T V1 — 22ﬁ4—2

IBe Hamnboiee yroTpeOuTeIbHbIE MOJIENIH JIJIsI BDEMEHHBIX PsiJIOB, BO3-
HUKAIOMINX B (pMHAHCOBOI MaTeMaTuKe — 00BIYHOE OPOYHOBCKOE J[BUYKe-
Hue (BUHEPOBCKUiT 1iporece) u ero 0bodienne — dppakrajibHoe 6pOyHOB-
cKoe JiBukeHue. EcrecTBeHHBIM 00pa30M BO3HUKAET BOIIPOC, KAKyl0 U3
TUX MOJIEJIeN CJIejlyeT TPeJIovYecTh JJIsi KaXKJ0r0 KOHKPETHOI'o Bpe-
MEHHOI'O psijia. Ha 91orT BOIPOC MOXKHO OTBETUTDH, HHOCTPOUB KPUTEPUii
IIPOBEPKK OCHOBHON I'MIIOTE3bI O TOM, YTO HapaMeTp XepcTa pasen 1/2
MPOTUB aJIbTEPHATUBHOMN I'MIIOTE3bI O TOM, YTO MapaMeTp OTJIUYACTCS OT
1/2. Paccmorpum Kpurepuii, OCHOBaAaHHBINA Ha aHAJIM3E YACTOTHI IEPEME-
HbI 3HaKa MPUPAIIEHUIMHA IIPOIEcca.

B kauecTBe OCHOBHOM TMIIOTE3bI MPeJlJIaraeTcst MOJIEIb BHIOOPKY, JIJist
koropoit H = 1/2. AnbrepuaruBhasi MOJE/Ib — MOJE/b (PPAKTAIHLHOIO
rayCcCOBCKOTO IIyMa, Jijisg Kotopoit H # 1/2.

O6o3HaTnM depe3 J; nHAMKaTOPhl TOTO, 910 X; U X; 11 pa3HOro 3HAKA!

J; = I{Xlez+]_ < O}
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Jlemma 2.3 B modeau svibopru cayuatinvie sesuvunv, J; umerom pac-

npedeaenue Bepnyaru ¢ napamempom 1/2.

Jokazare/ibeTBo.

P{JZ = 1} = P{AXYZ > OaXi—i—l < 0}+P{XZ < OaXi—H > 0} =
11,11 1
22 T2'27 2

JlemMa jl0Ka3aHA.

Jlemma 2.4 B modeau svibopru J; nezasucumo.

JlokazaTeabeTBO.
Hokaxxem ronapuyio Hezapucumocth J;. Oueujino, uro Jip n Jiis,
rjge s > 1, He3aBUCUMBI.

Paccmorpum Ji n Jyiq:

P{Jpy =0, Jpy1 = 0} = 2P{X}, > 0, X} 11 > 0, X340 > 0} =

1

Hautee,

1
P{Jy=0,Jk31 =1} =P{Jpy =0} — P{J, =0, Jp;1 =0} = 2
— P{Jy = 0}P{ o1 = 1}.

1
Ananornano P{J, =1, Jy11 =1} = P{Jpy = 1, Jy11 =0} = .
[Tpeanonoxkum, 9T0 s JTIOOBIX 11 < 19 < ... < i} CIAyJailHbIe BEJIH-

qunbl J;, Jiy, . . ., Ji, HE3aBUCUMBL, T.€.
k
P{le = a, Jz'2 =az, ..., Jik = ak} = H P{sz = am},me A € {0, 1}
m=1

PaccMorpuM 1pou3BOJIbHYIO KoMOuMHaIuo0 u3 k + 1 uHIAMKaTOpa
Jiss Jigy ooy Jip1 A TO0BIX 4] < dg < ... < Ip41. BO3MOXKHBI JBa
caydasi:

a) JUIS HEKOTOPOro | CyIMIecTBYeT s Takoe, ITO BBIMOJHEHO i < S U

1+1 > S, TOTJIA,
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P{JZ =dal,..., Jil = ay, ‘]il+1 = Al41,- -, Jik—i—l = ak+1} =

= P{le =Aai,..., Jil = CLZ}P{JZ'ZH = QA41y. - Jik-i-l = CLk;+1} =
k+1

l
= ]I P{Jim = am} II P{Jim = am} =
m=1 m=I[+1
k+1

m=1
rje a, € {0; 1};

6) mist Beex | € {1,...,k} Boinosnneno i1 = 4; + 1, Torya

P{JZ =dai,..., ‘]ik+1 - akJrl} -

= P{le = al}P{Jiz = a2|Ji1 = CL1} P P{JikJrl = CLkJrl‘Jik = ak} =
k+1

= P{le = al}P{JZ’2 = CLQ} L P{Jik+1 = akﬂ} = H P{sz = am}.
m=1

JlemMa JoKa3aHa.

[To HIIT nosyuaem, aro P{ 57\’/%%2 <t} — DPoq(t), e S, = f}l J;.

Tak kak .
H; = 5 (1 +logy(1 4 cos(mr))),

t0 H3 — onenka mo merojry MoMeHTOB. OHa SIBJISETCS aCHMITOTHIECKH
HOPMAJIbHOI B CHJIy TE€OpeMbl 00 aCUMIITOTUYECKONH HOpMaJsibHoCTH (9],

TaK Kak
h(p) = 5 (1 +logy(1 + cos(p)
— HenpepbisHo juddepennupyemast Gyuxiws npu p € [0; 1]. Koad-
punmeHT acUMITOTHIECKOH HOPMAJIHLHOCTH PaBEH
7 sin(mp) ’ .
log, (1 + cos(mp)) lp=1/2

o1y = |W(Ev)|[vVDy = 1/4=""

I/ITELK, TEOPETUYIECCKOE SHaYCHUE CTaHIapPTHOI'O OTKJIOHEHUW

0'1/2 o 2

TN VN2
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Anropurm 2.5 (Daemenmapnuiti snaxoswviii kpumepui). Ilo umero-

wumca dannvim X1, ..., Xp:

1. Buuucasem cpeOHee 3nauenue U GLMUMAEM €20 U3 OAHHOIL:

Xr=X,—-X.

2. Yepynuaem dannvie 0as 0becnevenus HOPMANOHOCU: NPUHUMAA

T > 8, evuucasem X{, ..., Xk, 2de N = [n/7], no gopmyae
XZT - ZlXEFi_l)T+j'
]:

3. Haxodum wacmomy nepemenv, 3HAKG:

vy = 1Nf {XX] , <0}
N - 1 = A 1+

4. Haxodum docmuzaemvili yposens 3HANUMOCTU 2UNOME3D, 0 HE3a-

sucumocmu.
e* = 20(2/n|vy —1/2).
Bdecv P(x) = \/% oo e 24,

5. Tunomesa 0 HEKOPPEAUPOBAHHOCTNU NPUHUMAEMCA HaA YPOGHE €, €C-

AU EF > €; omeepzaemca na ypoene €, ecau € < €.

2.4 MoauduimpoBaHHbIli 3HAKOBLIII MeTOd 1 OMHAPHBIA 3HAa-

KOBBII1 METO/,

OlleHKH 3HAKOBBIM METOJIOM He IIOJIYUMJIK HIHPOKOI0 PacIpOCTPaHEHMS
BBUJIYy UX OoJibIoit jucrnepcun. M3-3a O0JIBINON JUCTIEPCHN OLIEHKU U
KpUTEPUil, PeJVIOKEHHHBIT B 1peJibljiylieM 1aparpade, uMmeer MaJiyro
MOIITHOCTL. PaccmoTpuM jBe MoanpuKaIimy OIEeHKH 3HAKOBBIM METO-

JIOM, CYIIECTBEHHO MOHUKAIOIIIIE JUCIIEPCHIO OIIeHKH mapamerpa H. Dtu
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OIIEHKH OYIYT MCIOJb30BATHCS JJIsl TOCTPOEHUsT KPUTEPHsl, Pa3InIaio-
IIEr0 OCHOBHYIO I'MIIOTE3y 00 OTCYTCTBUU 3aBUCUMOCTU U aJIbTEPHATHB-
HYIO THUIIOT€3Y O TOM, UTO 3aBUCUMOCTbL COOTBETCTBYET MOJIEIU (ppak-
TAJIBLHOIO TayCCOBCKOIO ITyMa.

Moindukanmuy O1EeHOK OCHOBaAHbI Ha, UCIIOJb30BAHUU CBOMCTBA CaMO-
1101001 pPaKTaJIbHOIO OPOYHOBCKOI'O JIBUXKEHMSI.

OTMernM, 9T JIJIsi CTAIMOHAPHON (B IMPOKOM CMBbICJIE) MOCTEI0Ba-

resbrocru ([53], ¢.272) npu j > 0

1
Bnech S, = X1+...+ X, 5 =0.
Eciin crammonapHasi rayccoBcKasi MOCJIe0BaTeJILHOCTh X1, ..., Xj

— (bpakrajibHbIi rayCCOBCKUI 1IIyM, TO €CTh

rie H — nokazaresn Xepcera (0 < H < 1), 1o
2
ot : :
cov(X;; Xiyj) =EX; Xy = o (\J + 1|2H +1j — 1|2H - 2\J|2H) ;

1 KOppeJsonHas (pyHKIUs M0CIe/I0BATELHOCTH UMEeT By
r(j) = cov(X;; Xiij)
DX,

1 . .
=5 (li+ P45 — 1P =2057) . (18)

B gacraocTH, KOAMUIHEHT KOPPEJISIIUNA MEXK/y COCEIHUMU CJTydaii-

HBIMM BestnanHamy pasen r(1) = 2271

— 1. IToaToMy BeposiTHOCTH TOTO,
YTO 110CJIeJIOBATE/IbHbIE CyUYallHble BeJIMYUHbI UMEIOT ITPOTUBOIOJIOK-

HbIE 3HAKH, PaBHA
1
P{X;X;;1 < 0} = —arccos(2*1 —1). (19)
T

Ho u nocsienoBaresibabie cyMMbl k CiiydailHbIX BeJMIUH 00J181aF0T

TeM ke cBoiicTBOM. Ob03HAUNM Uepes Sy ; cyMMy K ciIydailHbIX BEJTHMYUH,
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HauYWHas ¢ HnoMmepa ¢ + 1:
i+k
Ski= Y, Xj= 84— S5
j=i+1
Torna D7) Skx(j—1) = DSkn = o’ kPHn2 g
o2k2H ' '
o (|J + 1’2H + 17— 1|2H - 2|J|2H> :

[ToaTomy Ko pUIMEHT KOPPEssaiul 1 BepOATHOCTb UMETh IIPOTH-

ES) 05k =

BOMOJIO’KHbBIE 3HAKN JITIsA Spo U Sk Takue ke, Kak Jad X; n X;1. B
CUJLY CTAIlMOHAPHOCTH TO Ke BepHO Jyist Sk ; U S, 4 IIPU IPOU3BOJILHOM
1> 0.

Takum 0o0Opa3oM, MOsIBIASETCS BO3MOXKHOCTH YJIYUIIUTH OIEHKY Ia-
pamerpa H, ucrosib3yst arpepupoBaHue CJIydaiiHON 110CJIe/0BATEIbHO-
CTHU, TO €CTh CYMMUPYs WHIUKATOPHI IepEMEHbI 3HaKa OJJOKaMW paBHOMN
JUIMHBI, TTOJIYyYeHHBIMU CYMMHUPOBAHUEM COCEJIHUX 3JIEMEHTOB IOCJIE]0-
BaTEJILHOCTH.

B pabore nmpejiaraeTcs aaropuTM MOCTPOEHUsT KPUTEPHUsl, OCHOBAHHO-
'O Ha CTATUCTUKE YUCJIa TePEMEH 3HaKa COCEJIHUMU CYyMMaMU 3JIEMEHTOR
110CJI€JI0BATEJILHOCTH

K n—2k
Vi=Va(K) = > > I{Sk; Skjer <0}
k=1 j=0

Biech K < n/2 — MakcuMasibHOE YUCJIO CJATAEMbIX B PACCMATHBAEC-
MBIX CyMMAaX 3JIEMEHTOB MOCJIEI0BATETbHOCTH.

Brejiem HeoOXoiMMble 0003HAUEHWST, BHIYUCIUM KOBaPUAIMY WHJINKa-
TOPOB €pEMEHbI 3HAKA U JIOKAYKEM [EHTPAJIbHYIO IIPEJIeJbHYIO0 TeOPEMY
pu OCHOBHOM TuTnoTe3e. KoaddunueHnT acuMnToTnIecKoit HOpMaaIbHO-
¢t Oy/eT BBIUMCJIEH B sIBHOM BHUJE. 3aTeM JIOKarkeM 00Ilee yTBepIK 1e-
HUE OTHOCHUTEJbHO aCUMIITOTUKMA KOBapUallMd WHJIMKATOPOB IE€PEMEHbI

3HaKa 3JIeMEHTaMU CTaHHOHapHOﬁ FayCCOBCKOﬁ mocJjae10BaTeJIbHOCTU C
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HYJIEBBIM MaTEeMaTHIEeCKUM OYKUJIAHWEM W MEJJIEHHO CXOIAIIEHCcs K Hy-
JIIO KOPPEJISIMOHHON (DyHKIMeH. 3aTeM TPUMEHUM 3TH PEe3yJIbTaThl K
JTIOKa3aTe/bCTBY TEHTPAJbHON TPeIebHON TeopeMbl [l CTaTUCTUKH
Vo (K) upu H # 1/2. JlokaxkeMm HENPEPbIBHOCTH KO UIIMEHTa aCuMII-
ToTHYecKoi HopMasbHocTn 0k (H) B Touke H = 1/2. Barem nposejem
aHAJTUTUIECKOE CpaBHEHNE MOCTPOEHHBIX OIEHOK MPU pa3HbIX K ¢ OIeH-
KaMU TI0 METOJIY TIEePUOIOTPAMMBI.

Urak, nycrs Xy, ..., X, — dpakrajbHblil rayCCOBCKUN IIIyM, TO €CTb
CTallMOHAPHAS TayCCOBCKasl MOCJIEI0BATEIbHOCTD C HYJEBBIM MaTeMaTH-
YECKUM OXKUJIAHUEM U KOPPEJIAIMOHHON (DyHKIIMel, 3a1aBaeMoit (hopmy-
goit (11). Corstacuo ocHoBHoit runorese, H = 1/2, 1o ecrb cityvaiinbie
BEJIMYUHBI X1, ..., X, HE3aBUCUMbI — 00Pa3yI0T BLIOOPKY U3 HOPMAJIb-
Horo pacnpejenenust. CoryiacHo ajabrepHaTuBHON runorese, H # 1/2.

Hanomunm, uro Sy ; — cymma k citydafiHbIX BeJMUYMH, HAYMHASL C HO-

mepa j + 1. Obosnauum

Jrj = WSk - Skjar < 0}
— WHJUKATOP TOTO, 9TO COCEJIHNE CyMMBI Kk CIIyIaiHBIX BEJIMIHH UMEIOT
pas3Hble 3HAKM,

n—2%k
Lk = Z kaj
j=0

— YHCJIO IIEPEMEH 3HaKa COCEAHMMU CyMMaMWu k CJlIar'a€MBbIX,

p(p) = iarCCOS(p)

— BEPOATHOCTH TOTO, YTO HOPMAaJIbHbIEC CAydYalHble BEJIWYNHBI C HYJIe-
BbIMU MaTeMaTUIECKUMU OXKUJIAHUAMU U KOIPPUIUEHTOM KOPPEJISIUU

p UMEIOT pa3Hble 3HAKHU (cormacHo jemme 2.1),

1

q(p) =1 = p(p) = —arccos(—p)
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— BEPOATHOCTH IMPOTUBOIIOJIOZKHOT'O COOBITHSI.

Mbi OyjieM paccmaTpuBarh CTATUCTUKY
K
Vi =Vu(K) = > Ly.
k=1

DT0 obIIee YUCIO IEPEMEH 3HaKa COCEJIHUMU CyMMaMK k CjlaraeMbiX,
1 <k < K. 3nech K — nauboJibiiiee JIOMyCTUMOE UNCI0 CJIAraeMbIX B
cymme, K <n/2.

B kauecTBe OIIEHKM BEPOSITHOCTH IIepPEeMEHbI 3HaKa IIPeJiIaraeTcs Ja-
CTOTa MePEMEHbBI 3HaKa, MOJICUATAHHAS Ha OCHOBAHUU CTATUCTUKHU Vi,
B Vo (K)  Vu(K)
CxEi(n-2k+1) K(n-K)

Pn(K)

Ormerum, aro npu H = 1/2, 10 ecTb 11pu BbINOJIHEHUN HYJIEBOI I'MIIO-
Te3bl, V,, TOIUNHSACTCS EeHTPaJIbHOI peiebHoil TeopeMe, ecan DV, —
00: pazobbeM V), Ha 6s10Ku 1) MHAMKATOPOB IIepeMeHbl 3HaKa CyMMaMu,
nepBasi U3 KOTOpPbIX HauuHaercs ¢ Homepa Kj 41, ¢+ =1,..., K. To-
ria 1 — 1-3aBUCHMbIE OJJMHAKOBO PacCIpeieleHHble OrpaHnYeHHbIe CITy-
JaiiHble BEJMUMHBI, ¥ UX CYMMa, IOIYMHSICTCS IeHTPaJIbHOI IIpeie/IbHO
TEOpEME, €CJIU JIUCIIEPCHs CyMMbI CTPEMUTCsE K beckoneunoctu [42].

L1t IpOBEPKH MOCJEHEr0 YCJIOBUS, a TaK:Ke JIJIsI BBIYUCICHUST KO-
sdgunIueHTa ACUMITOTHIECKOH HOpMabHOCTH OneHKu P (K) usydum
acumnroruky DV, npu nysesoit runorese.

B crnenyroriem naparpade Ipu HYJIeBOH I'MIIOTe3€ BBITUCISIIOTCSI KO-
Bapuanuu cov (Ji ;, Ji jv), 3HaHAE KOTOPLIX HEOOXOIMMO JIs TTO/ICTeTa
DV,,.

Byem npemnoiararh, 9To BhIOJHEHA HyJIeBast runoresa H = 1/2, 1o
eCTb UCXOJIHBIE CJy4daiiHble BeJIMUMHbLI HE3aBUCUMbI — 00pa3yioT BbIOOD-
Ky W3 HOPMAJIbHOI'O PACHpEJICJCHUST ¢ HYJEBbIM MaTEMATHICCKIM OXKH-
JIAHUEM.

st moc/ie Iy ionux BeIYUCICHUI OyIeT 10JIe3HO cJiejiytoliee 0003Ha-
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genne: () — KOBapHAIUs MHJIMKATOPOB I€peMeHbl 3HaKa HapaMu
610k0B U3 k n k' ciaraeMblx, cepeMHbl KOTOPBIX CMEIEeHbl Ha [ jpyr
OTHOCUTEJILHO JIPYTA.
o . /
Bejst obosznavenne j° = k+j+1— k', onpegemnm Gy, v bopMabHO
KaK

Grp 1 =cov (Jyj, Jij) =
=P{Sk,; - Skj+r <0, Spjr - S jsrr <O0}—
—P{Sk; - Skjir <O} - P{Spj - Sprjryw <0} =
=P{Sk; - Skj+r <0, Sy - Sk <0} —1/4.
C yderom cummMmerpuu
Grp =2P{S;; <0, Sgjtr >0, Spjy <0, Sp e >0}+  (20)

—|—2P{S/€’j > 0, Sk’j+k < 0, Sk/,j/ < 0, Sk’vj/+k/ > O} — 1/4.

Puc. 2.1 nosicusier BBejeHHOE 00O3HAUCHUE.

Sk‘/,j' Sk/,j/—l-k‘/
. Sk Sk,j+k
k/
EE—=I ]l k— 1]
Puc. 2.1.
Otmernm, uto no onpegenennto Gy p = G .

Boraucnum koaddurmentst Gy iy B ciaydae, korga k' < k.



67

Teopema 2.2 ITycms 0 < k' < k.
Ecou |l] > k', mo Gipry = 0.
Ecau |l] < k', mo

N AW AW
et =P\ )\ vaew ) P \vae )

K — 1] 1] K"
o\ )P\ ) A\ ) YA
20e K = min{k, k—|i[}.

JlokazaTebcTBo.

Bynem ucnonbsosars obosnauenue j' = j + k + 1 — K.

Ormernwm, aro B Gopmyie (20) mpn |I| > k' mmbo Sy ; (mpu | > k),
b0 Sy it (npu | < —K') ne saBucur or Sy jr, Sk jiti-

Hanpuwmep, npu [ > k' (to ects npu j' > j + k)
Grpg=2P{Sk; <0, Skj+r >0, Spj <0, Spjppw > 0}+
+2P{Sk; >0, Sk j+x <0, Spjy <0, Spjppw >0} —1/4 =

= iP{Skﬁk >0 | Sk <0, Sk jraw > 0}+

1
—|—ZP{S/€J'+]€ <0 | Sk/,j/ < 0, Skfvjq_k/ > O} — 1/4 =

_ iP{SW L0} —1/4=0.
B cayuae || < k' Bocnosb3yemcst Tem, 910 cyMmbl Sij U Sk,
UMeEIoIIe M ODINUX CJaraeMbIX, UMEIT KOI(M@MUIIMEHT KOpPPEJISIu
r = m/Vkk'. Ucnons3yst nemmy 2.1 u paciucsisas dhopmy.y (20) gepes

VCJIOBHBIE BEPOSITHOCTH, TIOJIydaeM (CM. puc. st caydast [ > 0):
Gk,k’,l = QP{S]@J < O, Sl@j—&—k > 0, Skgj/ < O, Sk/’j/+k;/ > 0}-|-

—|—2P{S/€’j > 0, Sk,j+k < 0, Sk/,j/ < 0, Sk’,j’+k’ > O} — 1/4 =
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(oLl ()
(k;]ll\) ( !li\k/) (%)_1/4’

rie k" = min{k’, k—|l|} —upu 0 <1 < k' 310 qmcsio obiux ciaraemMbix

B CyMMaxX St j4k U Skt jih-
JlokazarejibCTBO 3aBepIIeHO.

Obo3HaYNM

JZ > > Gk K ), (21)

1K'=1|l|<min{k, k'}

riae G(k, k', 1) oupenensiiores cormacHo Ipeablyieii Teopeme.

CaencrBue 2.1 Ecau das nexomopozo K > 1 svnoanerno ox > 0, mo
npu H = 1/2 ouenxa pl(K) sepoammocmu nepemenve snara p = 1/2
ABAALNCA ACUMNMOMUYECKU HOPMAALHOT € NAPAMEMPOM TF, MO ECTNY

1

*
p(K) — 3
OK
CcToduUMCA No Pacnpedeseruto K cmaHdapmmomy HOPMAALHOMY 3AKOH]Y

npu n — 0.

JlokazaTebcTBo.

3amMeTnmM, 4To

K K
DVn(K) = Z Z COV(Lk, Lk/)
k=1k'=1

HpI/I n — OO UMEKT MECTO 3KBUBAJEHTHOCTHU

n—2k n—2k’

cov(Ly, Ly)= > > cov(Jyj, Ju ;)
j=0 =0

n—2k

~Y Y Gk K, D)~n Y Gk K.

J=0 |l|<min{k, k'} [{|<min{k, &'}
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[Moayuaem DV, (K) ~ nK?0g?, u, nonbsysach 3aMeqanneM B KOHIIE
naparpada 2 u oupejesennem pl(K), j0ka3biBaeM aCUMITOTHYECKYTO
HOPMaJIbHOCTD. JloKa3aTeabLeTBO 3aBEPILEHO.

J11s1 nprMeHenrs KpUTeprst BaXKHO 3HATH MOBEJCHUE CTATUCTUKY MTPU
BBIIOJIHEHUU AJIbTEPHATUBHON IMIOTE3DI.

JlokaxkeM OOIIYIO Te€OpeMy O KOPPEJSIUU HHIUKATOPOB IepeMeHbI
3HaKa 3JIEMEHTAMM CTAIMOHAPHON IayCCOBCKOM ITIOCIEJIOBATEILHOCTH C
HYJIEBBLIM MaTeMaTHUECKUM OXKUJAHUEM U MEJJIEHHO YOBIBAIOIIEH KOp-
peJIsinoHHON (pyHKImeil. 3areM IPUMEHUM 9Ty TEOPeMy K JIOKa3aTeb-
CTBY aCMMITOTHYECKOI HOPMAJILHOCTH IIPU AJbLTEPHATUBHON TMIOTE3e
¥ aHaJIN3y HEeNpepPLIBHOCTH KO3 (MDUIMEHT ACUMIITOTHICCKONR HOPMAJIb-

nocru ipu H — 1/2.

Teopema 2.3 Ilycmo (X3, Xo, X3(k), Xu(k)) — nocaedosamens-
HOCIb  YEMBPETMEPHBT HOPMANOHUT CAYHATHbT 6exmopos, k =
3, 4, ..., C HYACEVM MANMEMAMUYECKUM ONCUIGHUEM U KOPPEAAUU-

OHHOU Mampued

1 r(1) r(k) r(k+1)
R r(1 1 r(k—1) r(k) (22)
r(k) r(k—1) 1 r(1)
r(k+1) r(k) r(1) 1

Bydem npednorazamsv, wmo r(k) # 0 das ecex k > 1, r(k) — 0 npu
k — oo, uumor(k+1) ~r(k) npu k — oo.
Obosnavum Iy = {X1Xs < 0}, I, = I{X3(k)Xy4(k) < 0}. Tozda

cywecmeyem xoncmanma C makas, umo das écex k > 3 svinoaneno
lcov(I}, I,)| < Cr*(k). (23)

JlokazaTe/ibeTBo.
B rpusuaibaoM ciaydae r(1) = 1 HepaBeHCTBO BbIOJIHEHO. B jia/ib-

Hejirmem OyJiem npejnojararh, aro (1) < 1.
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Bes orpanndenns oOHOCTH OYIeM CIUTATE, YTO CAyHYARHbIC BEJINYW-
ubl X1, Xo, X3(k), X4(k) umeror cranjiaprHbie HOpMaJIbHbIE DACIIPE/1e-
JICHUs — B IIPOTUBHOM CJIydae UX MOXKHO CTaHJapTU3UPOBATD, Pa3ic/uB
Ha CTAHJIAPTHOE OTKJIOHEHHE.

Ormerum, 410 (¢ y4eroM CUMMETPUHr)

cov(ly, I)) =P{X; Xy <0, X3(k) - Xy(k) <0}
—P{X; - X, < 0YP{X35(k) - X4(k) < 0}

—9P{X; >0, X5 <0, X3(k) <0, Xy4(k) > 0}
+2P{X; > 0, Xy <0, X3(k) >0, X4(k) <0}
—2P{X; >0, X, < 0}P{X;(k) <0, X4(k) > 0}
—2P{X; >0, Xy < 0}P{X3(k) > 0, X4(k) <O0}.

Haiijiem marpuiy A npeobpazoBatusi, IIEPEBOJISIILEIO CIyYailHbIi BeK-
TOP 5: (&1, &, &3, &€4) € YeThIPEXMEPHDBIM CTAHIAPTHBIM HOPMAJIbHBIM
pacnpejenernem B Bektop (X1, Xo, X3(k), Xy(k)). Cornacro (5.5) B
88|, R = AAT. 3nech R ompenenserca dbopmynoit (22). Marpuma A
OIIPEJIEISIETCS ¢ TOYHOCTBIO JI0 YMHOXKEHHSI Ha IIPOU3BOJLHYIO OPTOTO-

HaJbHYIO MaTpuily. Hajimem A B Buje HUXKHEH TPEYroJbHON MaTPUIIHL.

[IycTn
1 0 0 0
d, 0 0

A — C1 G2
bl () d3 0
ap by cg dy
Torma
1 c by ap
R— C1 612 + d22 b101 + 62d2 aic1 + bgdg

by bicy + cady 512 + e + d32 a1by + bacy + c3ds
a1 aijci + bady a1by + baco + c3ds a12 + b22 + 032 + d42



71

Perrasi cucreMmy ypaBHEHUit, TIoJIydaem:

cp =1(1)
bl = T’(k)
ap =r(k+1)
dy = /T 12(1)
Co — r(k—1)—r(1)r(k)
2 1-r2(1)
by — r(k)—r(1)r(k+1)
2 V1-r2(1)
d3 = \/1 —7“2(]{) —622
3 = T(l)_r(k+;3>r(k)_b202
d4 = \/1 —T2(k+1) —522—032

3/1ech U3-3a I'POMO3JIKOCTH BBIPpAYXKEHUH 31eMeHThl d3, 3 W d4 BhIpa-
YKEHBI 9epe3 MPEJIbILYIINNe JIEeMEHThI.
Uccneayem acuMITOTHKY 3jieMeHTOB MaTpuilbl A mpu k — oo.

Obo3HaYUM

C1=r(1)  |1-r(1)
dy N\ 1+r(1)
ey~ by~ Br(k), dz=1+O0((k)),
cs =1r(1) + O3 (k)), dy=dy+ O(r*(k)).

B

Torna

Ormerum, 910

X1>O ~ €1>0;
c

Xo<0 & 11 +d§e <0 & §2<—dlf1;
2

b &

X3(k) >0 & bi&+ b +dsés >0 & &> —dlfl — d2§2;
3 3
ay by 3

Xa(k) <0 e P2 OB

W(k) <0 & &< d4£1 d4€2 d4f3

0__ ¢ 0_09 0__ ¢ 0 __a 0__b
Obosnaunm ¢ = b, by =3, g =¢, ap =g, b



3ameTnM, ITo

r(1)

r(k) + O(r*(k)),
¢y ~ pr(k),

2

=

r(k

0 ~ Br(k)
2 J1=r2(1)

~
~—

o

0 _
b, =
a)

Y
Y

—_

r(1) 2

Onenum cov(1ly, Iy), npejcraBus ee B BUJIE Y€THIPEXKPATHOIO UHTE-

0 _
Cy3 =

=

rpaJia OT IJIOTHOCTH YeThIPEXMEePHOTr'0 CTaHIapPTHOTO HOPMAJILHOTO pac-

npejgeseHmns:d.

cov(ly, I,) =2P{X; >0, X» <0, X3(k) <0, X4(k) > 0}
+2P{X; >0, Xy <0, X3(k) >0, Xy(k) <0}

—2P{X; >0, Xy < 0}P{X;3(k) <0, X4(k) >0}

—2P{X; >0, Xy < 0}P{X;3(k) >0, X4(k) <0}

00 -ty 00 —aft; —b9ts—cSt3 00 —ct3
=2 / dt, / dts / dts odt, — / dts / ot
0 —00 —b?tl—cgtg —0 0 —00
00 —clty —b0t1—cJto oo 0 00
+2 / dt, / dts / dts / odty — / dts / odty | |
0 —00 —00 —a?tl—bth—Cgtg — —C(l)tg
e 1 22 324142
Y = Qp(th t2> t37 t4) — 726 2

(27)
— IJIOTHOCTDH Y9E€ThIPEXMEPHOI'O CTaHJAaPTHOI'O HOPMAJIBHOT'O 3aKOHA.
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[Ipencrasum cov(ly, I) B Buse cov(ly, Is) = a1 + as, Tae ag 1o~
JIyUeHO 3aMeHOfl BO BHYTDEHHUX MHTerpajax ¢, Ha €3, a (g — OCTATOK
1HOCJIe TaKOi 3aMEeHbI:

0 0 0 0
7Clt1 o0 7(11t1 th Cgtg 00 7C3t3

a1 = 270dt1 / dtz / dtg / (pdt4 —/dtg / (pdt4
0 —00 —b9t —cYto —00 0 —00
00 -ty —b9t1—cSts 00 0 00
+2 / dt / dts / dts / odty — / dts / odty |
0 —0o0 —0o0 —aft; —b9ta—cSts —0o0 —cSts
00 —clty —03t3 —cft3
Q9 = Q/dtl / dtg(/dtg / gOd?f4 — / gOdt4
0 —00
0 00 00
+ / dt3 / (pdt4 - / gOdt4 )
-0 —Cgt3 —C(lth,

Uccnenyem nosegenne oy ipu k — 00. [lepexonst B mossipabie cucre-

MbI KOOPJMHAT 110 napaM nepemennnix (ty, to) u (t3, ty), noaydaem:

4 —arcsinr(1)
— pl
Gy = (27T)2 _7r//2 d¢10/6 1dp1><
—arcsinr(1)4+0(r?(k)) 00 )
X / d¢2/€_p2 "2 padps
—arcsinr(1) 0
1

= —arccos7(1) - O(r*(k)) = O(r?(k)).

T2
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At4
t3 = —b?*l — CQtQ
Az
L = L(ty, t9)
@) ts
Ay O
ty = —ct3
Al
t4 = —a(l)tl N bgtg — Cgt3
Puc. 2.2.

Uccnenyem nosesenne aq ipu k — 00. Ha puc. 2.2 nokazanbl obsractn
MOJIOYKUTETHLHOCTA U OTPUATETLHOCTH PA3HOCTU WHTETPAJIOB

0 0 0 0
0 _altl_b2t2_03t3 _C3t3

/ dts / godt4—7odt3 / ot
0 —00

=00t —cSto —00
JIIST HEKOTOPBIX 11, t9. 3aMeTUM, 4TO JJisl JIFOOBIX t1, 9 MOXKHO BBIOPATD
nocrarouno bosibiioe L = L(ty, to) Takoe, 4To NPUBEJIEHHYTO BbIIIE Pas3-
HOCTH MHTEIPAJIOB MOXKHO OIEHUTH CBEPXY Uepe3 JBOWHON MHTerpaj OT
¢ 1o Kpyry t3? + 42 < L?, Tak Kak BHE 5TOIO KPyTra pasHOCTb MHTEIPa-

JioB paBHa 0 B custy cuMmmerpunt (PyHKIUU .
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Hocrarouno B3sTh L Takoe, 4To
|OA| < L; |OAs| < L; |OAs| < L.
Touku Aj, Ag, As uMeoT KOOPIUHATHI (3aBUCAIINE OT t1, t2)
A1(0; —alty — b9ty);
Ag(—bt; — Sto; —afty — bty + (bt + chta));
Ao (=0t — chta; (bt + Aota)).
[Tosromy J0CTATOUHO BBHINOJHEHUS HEPABEHCTBA
L= L(ty, to) > (a) + b + D) [t1] 4 (65 + 5 + 3 [tal.

[Tonoxum
L = L(tl, tg) = C\ t12 + t22,
e ¢ = a + b + 05 + & + S () + ).
B cuny naitnennsix acumnroruk, ¢ = O(r(k)). Urak,

761151

ap < 4/dt1 / dtQ//2+t42<L2(t1 ) wdtsdty

—arcsinr(1) cp1
4
— p1%/2 —p2”/2
= (27)2 / d¢1/€ p1dp1 /d¢2 / € p2dp2
—m/2 0 0
1 2 o .2
= parccosr 1) -27r0/e PE2p (1 — e Y dp,
2 c? 9
= arccos (1) - T e O(r*(k)).
Pasnenus cov(Iy, 1) na r?(k), momyuaem, 4To CymecTByeT BepXHUit
npejie
. |COV(117 ]2)‘
Jim sup 72(k) < 00.

CYLLLGCTBOB&HI/IG koucraursl C' u3 yTBEp2KAECHN A TEOPEMDI CJICAYET U3

OI'PaHUYIECHHOCTH CXOILHH_LGI'ZC?I mocJyIe 10BaTeJIbHOCTH.
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Teopema, joKa3aHa.

B kadecrse O49€BHU/HOI'O CJIEJCTBHA TEOPEMbI 11OJIYyIYUM

Caeacrsue 2.2 ITyemov {X;} — emavyuonaphnas 2ayccosckas nocaedo-
GAMENDHOCTD € HYACEHLM MATMEMATUMECKUM 0HCUIGHUEM U KOPPEA-
yuonnot gynruyued r(k). Bydem npednorazame, wmo r(k) # 0 daa scex
k>1r(k)— 0npuk — oo, uwmor(k+1) ~ r(k) npuk — oco. Toada

cywecmseyem xoncmarma C' maxas, wmo drs ecex k > 1 svinoamneno
lcov(I{X1 Xy < 0}; I{X} 1 Xpso < 0})] < Cri(k). (24)

Tenepb OyzeMm npejogaraTb, 4TO BbIIOJHEHA aJbTePHATUBHAS I'H-
noreza H # 1/2. Bes orpannvenusi oOIHOCTH MOYKHO TIOJIaraTh, UTO
X1, Xo, ... HMEIOT CTaHJapTHOE HOpMAaJbHOE pacipejenenue. Kop-
peJsisinuonnast (pyHKIws 10# nocsepoBaresbuoctu (k) onpejessiercs
dbopmyuoii (11).

crnobays TeopeMy IpebLIyIero maparpada, oIy duM P aJbTrep-
HATUBHON THIIOTE3€ aHaJIOr IIPEJIblIyiiero ciegactBusi. Hamomuum, aro

KOHCTaHTa Ok onpejesiercs: hopmysnoi (21).

CaencrBue 2.3 Ecau das nexomopozo K > 1 svnoanerno o > 0, mo
npu H us nexomopoti oxpecmmocmu 1/2 ouenxa pl(K) eepoammocmu
nepemenv, snaka p = p(r(1)) asasemes acumnmomuvecku HopMasbHot

¢ napamempom o (H), npuvem limpy_,1 9 05 (H) = 0.

JlokazaTebcTBo.

Ormerum, ato cormacuo (11) xoppensinuonnas dyukiws r(k) MOHO-
touHa 1pu k > 0: youiBaer npu H > 1/2, u Bospacraer upu H < 1/2.
DTOT pe3yJIbTaT MOXKHO IIOJIYYUTh HENOCPEICTBeHHO Juddepenuposa-
HUEeM, cuuTas k HeOTPHUIATEIbHON JeHCTBUTENILHOM TepeMeHHOI.

Kpowme Toro, (k) npu H # 1/2 yaoBieTBopsieT yCJIOBHIM TEOPEMBL:
r(k) #0, r(k) = 0 npu k — oo, r(k) ~r(k+1).
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Buinocst muozknrens k27 u3 dbopmyitst (11) u packyapIBas OCTATOK

B PsiJi 11O CTEIleHsIM k_l, [IOJIyJaeM:
r(k) = H2H — D)E*H 72 1 O(K*4) (25)

npu kK — 00.

Jlyist oKa3aTesbCTBa NEHTPAILHON Ipejiesbaoil Teopembl s Vi, (K)
ucnosibzyem reopemy 18.5.4 uz [42]. st 91010 JIOONpEIesinM CTaluo-
HapHYIO HocaeI0BaTebHOCTh {X;} s Beex menbix ¢ u gus K > 1

paCCMOTPpHM IIOCJIEJOBATEJIbHOCTD C.quaﬁHbIX BeJIMUYNH
Jizjl,i+---‘|‘JK,i
1 OTeHUM KO3DMUIUEHT CHILHOTO TIepeMenuBanust o (n):

an)=  sup _ |P(AB)— P(A)P(B)
AeF? , BeFgr

—00?

cornacno dopwmyiie (17.2.1) B [42]. 3yech B KauecTBe curma-anredp FO
n F°° Bo3bMeM curMa-ajredbpbl, TOPOYKJIEHHbBIE CIyYallHbIMU BEKTOPaMU
Ji = (J1s; ... ;JKki) ¢ HoMepamu o1 —00 1o 0 U OT N JI0 0O COOTBET-
CTBEHHO. 3aMeTUM, UTO
K K
a(n) < o(n) = sup[cov(Jo; Jj)| < sup Z Z [cov(Jro; Jrj)l-
jzn Jjzn k=1k'=1
[Ipumennm TEOpEMY K 4eTbIPEXMEPHOMY BEKTODY

(Sk.0, Sk, Skjs Sk jtkr). YCIOBUS TEOPEMbBI BBITIOJHEHBI, TAK KaK

Z];:1 Z{:’I:l COV<XS7 XJ+S’)
\/DSkaSk/,j

corr(Suo, Siy)] = |

_[E a4 s =)
kH(k’)H

Kpowme Toro, nuMeer MecTo 3KBHBAJIEHTHOCTD

<|r(G = k) (R

corr(Sko, Swj) ~ r()k' (k)
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[TosroMy Koppessiiinn CyMM 00JIaJIal0oT TEMU »Ke CBOWCTBAMM, UTO U
KOppeJisnrontas (DyHKIMsT UCXOMAHOR 10cIe10BaTeibHOCTH. VCob3ysi
TEOpeMy ¥ MOHOTOHHOCTH KOppessanuonnoil ¢gyukiun r(k), moaydaem:

. 2/ - 2—2H N2—2H
lcov(Jio; Jij)| < Cre(j — k)= =7 (k)77

K K

a(n) <sup Y. > |cov(Jio; Jij)| <
Jjzn k=1k'=1

< COr*(n — k) (K)32H < C'r(n).
Nrak, npu H < 3/4 cnpasejijinsa oleHKa
S am) <C Y rfn)<C” Y ot 50
n>ng n>ng nzng
npu ng — o0 B cuiy (25). Iosromy yenosust Teopembr 18.5.4 us3 [42]
BhinosHensl, e oy (H) = DJy 4+ 232, cov(Jy, J;) # 0.

Jokaxem cxopumocth ox(H) — o upu H — 1/2: na jobom Ko-
neaHoM npomekyTke [0; np] exomumocts KoBapualmit cov(Jy, J;) umeer
MECTO B CHJIy HempepbiBHOCTH 7(j) 1m0 H, a ocTaTok X j>pn, cov(Jy, J;)
CXOJIUTCsI K HyJIIO B CUJIy CJIeJIaHHBIX OlleHoK. Ecmu o > 0, T0 B HEKO-
Topoit okpecrrocT H = 1/2 BbinoJiHeHbl Bee ycjioBusi Teopembl 18.5.4
u3 [42].

CaejicTBHE JIOKA3aHO.

CorylacHO BBINIEU3JIOKEHHOMY, TIPEJIAIaeMble KPUTEPUU TIPOBEPKH
runioresbl H = 1/2 6yayT uMeTb acHMITOTUYECKHHA YPOBEHb €, €CJIH

X KpUuTHu4decKasdl 00J1aCTD OolpeaeAaeTca yCJIoOBueM

pr(K) — Ly Aox

2| 7 /n’

rie A — kBaHTWIb ypoBHs 1 —&/2 craHjapTHOrO HOPMAJILHOIO PACIPe-

JICJICHYSI.
Tak Kak BeposTHOCTL HepeMennl 3uHaka p = p(r(1)) u mapamerp H

CBA3aHbl COOTHOIIIECHUEM

1

H = 5 (1 +logy(1 + cos(mp))),
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10 onerika H,,(K), Boruuciisiemasi Ha ocHoBanuu craructuku p.: (K), nme-

eT BU/J .
Hy(K) = 5 (1 + logy(1 + cos(mp],(K)))) .
CorustacHo Teopeme 00 acMMITTOTHYECKON HopMaJsibHOCTH [9], 918 oreH-

Ka SIBJISIETCS aCHMITTOTHYECKH HOPMaJIbHO# ¢ Koaddunmentom by (H) =
|H'(p)log(H). Ilpu p = H = 1/2 nonyaaem

b = bg(1/2) =

4 (26)
22K

Ormerum, uro B padore [119] npejyioxkena acuminrorudecku 3 dek-
TUBHAs OIEHKa TapaMerpa H, OCHOBaHHAsI Ha METOJIe IIePHOJI0IPAMMBI.
KoadpurmenT acuMnTornieckoit HOpMaJabHOCTH JIJIst 9TOW OIEHKHU CO-
riacno teopeme 2.1 B [119] pasen b = I'"V/2 e

D= [ () e,
e fr(z) = 5= (r(0) + 2272, r(k) cos kx) — cuekrpasibiast IIOTHOCT.
d 1 x d

g a(z) = — k; g7 (k) coskz =

2 o0
= E-1P7n |k + 1]+
wa(x)kle | | |

+k — 1* In|k — 1] — 2|k[*" In |k|) cos kz.
[Ipu H = 1/2 nonyuaem fy(z) =1/27,

d

—1 =4 11 1
g @) =4 2 (k£ 1 In fk 4 1]+

+ |k —1|In|k — 1| — 2|k|In |k|) cos kz,
4 o°

== (k+1Injk+ 1]+ |k —1]In]k - 1|-
T k=1

—2[k| In | k])* /_7T cos® kx dr =

=4 ((21n2)2—l— S ((k+ Dln(k+1) + (k- Dln(k — 1) — 2klnk)2> .
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Pacuernr garor I' =~ 10,39, b= 0,3102.
Boruncium o u bg no dopmysnam (21) u (26). Pesysbrarsbr Bbrauc-

JIGHU TIpeJiCTaBjIeHbl B TaOJIUIIE.

K| 1 2 4 8 16 | 32
ok | 05 10,377 10,294 | 0,239 | 0,204 | 0,178
br | 1,133 | 0,855 | 0,665 | 0,542 | 0,462 | 0,404

Urak, mpu 6onbmux K Ko3pHUIUEHT aCHMITOTHIECKON HOPMAJILHO-
CTH CTAHOBUTCS OJIM30K K OMTHMAJIHLHOMY.

Ormerum, 4T0 MOXKHO MOauduuupoBaTh craructuky Vp(K), cym-
MUDPYsI UHIUKATOPHI IepeMeHbl 3HaKa ¢ Pa3/IMIHLIMU BecaMu. Pacuersr
MOKA3bIBAIOT, UTO TAKON TOMAXOM HEe MPUHOCHUT CYIIECTBEHHBIX MPEUMY-
IIECTB, TaK KakK 1npu O60sbuxX K OnTuMaJbHbIE BECA CTAHOBITCS MOYTH
PABHBIMH.

B kauecTBe anbTepHATHBBI MOAN(PUIMPOBAHHOMY 3HAKOBOMY METO-
JIy PACCMOTPUM CJIEYIOIIHH OUHAPHBLT 3HaK06bIT MeMOod ONCHUBAHWS
napamerpa Xepcra. OH oKa3bIlBaeTCs O0Jiee yIaIHbIM, YeM MOIADUII-
POBAHHBIN 3HAKOBBIH METOJ (OIEHKH STUM METOJOM MMEIT MEHbIITYTO
JMCIIEPCUIO) B CHJLY TOIO, YTO 3/I€Ch YCTPAHEHbI GOJIBIINE T0JOKUTEI b
HbIE KOPPEJISIUN CJIaraeMbIX.

Borancaurenbrasi CJI0YKHOCTH TOTO aJrOPUTMa WMeeT TOPSIIOK 1
B OTJIMYKME OT aJrOPUTMa MAKCHMAJbHOTO IIPABJIONOI00MSI, UMEIOIIEro
CJIOYKHOCTD TIOPSAIKa 12

Bgejiem B paccMoTpenne OMHapPHBIH 3HAKOBBIH aJIrOPUTM OIIEHWBAHMNS
napamerpa H, npu KOTOPOM MCXOJIHBIE 3HAUEHUsI CyMMUPYIOTCs OJI0Ka-

M JTHHBT 2F.
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® 6 6 6 06 0 0 O Xi
J | J | J | J | J | J | 1 Sl,,;_l
52,0 L 5272 L 52,4 L 52,6 |
54,0 L 54,4
Puc. 2.3.

st ynpoItenust U3JI0XKeHus: OyJIeM IpeJnogaraTb, 9To 00beM JTaH-
HBIX 1 SABJISETCA TeJION CTeNeHbio Jucia 2, T. e. logs n — 1esioe ducio.

Paccmorpum cratuctuky

logon—1 p2-%k_9

Un - Z Z I{SQk’ij . 52k72k(j_|_1) < O}
k=0 j=0

B kauecrBe OIEHKH BEPOSITHOCTH IEPEMEHbI 3HAKA MCIIOJIb3YeTCs da-
CTOTA, TIePEMEHbl 3HAKA, MOJCINTAHHAS Ha OCHOBAHUU cTaTHCTUKHU U, :
_ Un _ Un
B2k — 1) 2n—2—logyn’

Omnenka H,, BoIUnCIgeMas Ha OCHOBAHUN CTATUCTHUKHN D, UMeEeT BH/I

ES3

Dn

1
H; = - (1 + logy(1+ cos(np})

Byem mpenoiarars, 9To BhIOJHEHA Hy IeBast runoresa H = 1/2, 1o
€CTh UCXOJIHBIE CIyYaiiHble BeJIMINHBI HE3ABUCHMBI — 00pPa3yioT BLIOOD-
Ky M3 HOPMAaJIbHOI'O PACIPEJICJCHNs] ¢ HYJEBbIM MATEMATUICCKIM OXKHU-
JTaHUEM.

st moce iy ommux BuIYUCAEHN OyIeT MoJIe3HO ciienyoliee 0003Ha-
genne: Gy jy — KOBapHUallus WHJMKATOPOB lIEPEMEHbI 3HAKa apamu 0J10-
KoB 13 k u k' ciraraeMbIx, cepeHbl KOTOPBIX COBIAJIAIOT.

Beesst obosnavenne j' = k4 j— k', onpenennm Gy i dopmasibio Kak

Gch’ = COV (Jk,j, Jk’,j’) =
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= P{Sk’j . Sk;,j+k; < 0, Sk/,j/ . Sk:’,j’+k’ < O}—
—P{S]w' : Sk,j+k < 0} . P{S gl Sk’,j’+k’ < 0} =
= P{Sk,j . Sk’j+k < 0, Sk/’j/ . Sk:’,j’+k’ < O} — 1/4.

Bunecw Jy; = I{Sk,; - Skj+r < 0} — WHAMKATOD HEpEMEHBbI 3HAKA
MOCJICIOBATEILHBIMYA CyMMaMH k CJIAraeMbIX, IePBOE U3 KOTOPLIX UMEET

Homep j + 1.

Puc. 2.4 nosicusier BBejjeHHOe 000O3HAUEHUE.

Sk",j/ Sk/,j'—l—k’/
Sh.j Sk j+k
K " K
k ) k
Puc. 2.4.

Otrmernm, uto no onpegenenuio Gy i = Gy k.

Borawcnnm koadbdurnmentst Gy i B caydae, korpa k' < k.

Teopema 2.4 ITycms 0 < k' < k. Tozda

1 1\2
Gry = ( arccos \/ k' [k — 2) .
T

Jlokazare/ibcTBo.
Bynem ncnonbsosarh oboznadenne j' = j + k — k.

C ygerom cuMmmMerpun

Gk,k’ = 2P{S/€’j < 0, Sk,jqu > 0, Sk/,j/ < 0, Skfvjqk/ > O}+
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+2P{Si; >0, Skt <0, Spj <0, Sy jrsp >0} —1/4.
B cuny He3aBUCMMOCTH JIEBOM M MPaBOil JacTeit,
G = 2P{Sk,; <0, Spj <O0}P{Sk j+r >0, Spjrr > 0}+
+2P{S;; > 0, Spjy < 0}P{Sk j+r <0, Sp jyrr >0} —1/4.
B cuny cumMerpun
G = 2P{Sk; < 0}P{Sy ;- Swjy >0 Sk,; <0}
P{Sk j+rx > 0}P{Sk jsk - S jrerr > 0| Sk jsr > 0}+
+2P{Sy; > 0}P{Si; - Swj» <0 Sk; > 0}
P{Sk e < O}P{Sk ik - Swjronw <O [ Spjur <0f —1/4 =
=2 PSSy > 0} S P{Sksuk Skyew > 0+

1 1
+2- §P{Sk7j . Sk;IJ'/ < O} . §P{Sk7j+k . Sk’,j’+k’ < 0} — 1/4 =
1

1

O6osznaanm p = P{S; ;- Sy j < 0}. Torma

Grw = 5 (1 =0 1)~ 1/4 = (p—1/2)"
Tak xkak cymmnr Sij n Sy uMetor k' obumx caaraeMbx, TO UX KO-
3D PUIUEHT KOPPEJsIIun 1 = \/W Hcnonp3ys jgemmy 1, mosydaem
YTBEPK JIEHUE TCOPEMBI.

JlokazaTenbeTBO 3aBEPIIEHO.

Teopema 2.5 Fcau H = 1/2, mo npu n — 00 umeem mecmo crabas
CTOOUMOCTID NOCACAOBAMENHOCTIU CAYATHOL 6eauydun \/n(p) — 1/2)
K HOPMANOHOMY 3AKOHY € HYAECHILM MAMEMAMUYECKUM ONCUIGHUEM U
ducnepcuet

2 1 — —5 1 —s/2 1 2
o :§+22 — arccos 2 5 ~ 0, 1654.
s=1

/i
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JlokazaresbCTBY TEOpeMbl TPEIIONuIeM caeayomyo jgemmy. Ona
dopmasiuzyer yrBepxKJieHre O TOM, YTO OlEHKA, SABJISIONIAsCH B HEKO-
TOPOM CMBICJIE TIPEJICIbHOI JIJTIs TTOC/IeJOBATEbHOCTH aCUMITOTHYCCKU
HOPMAaJILHBIX OIIEHOK, 00J1a/IaeT CBOMCTBOM aCUMIITOTHYECKOW HOPMAaJIh-

HOCTHU.

Jlemma 2.5 [lycmov svinoarennv, caedyrowue 3 Ycaosus:

1) dan aobozo K < oo ouenka 0 (K) sasasemea acumnmomurecku

HOPMaNbHOT ouenkot napamempa 6 ¢ xoapduyuenmom oy ;
2) umeem mecmo crodumocmo o — o npu K — 0o, 0 <0 < o0o;

3) daa mobozo € > 0 umeem mecmo crodumocmo

lim lim P{\/n|0;(K)—0’| > <} =0.

K 00 530

Tozda 0% — acumnmomuyecku HOPMAILHAA OUeHKa napamempa 0 ¢

Koappuyuenmom o.

JlokazaTeabcTBo.

s moboro € > 0 BBITOJIHEHO
P{VA(0;—6) < t} > P{Va(0;(K)—0) < t—c, Vald;—6,(K)| < <.

Tak kak st J1100bix coObiTuit A u B Boinonuneno P(AB) > P(A) —

P(B), To, nepexos K Ipejiely, HOJIydaeM:
lim P{Va(6; —0) < 1) >

> lim P{vn(0;(K) —0) <t —e)} — lim P{V/n|0}, — 0,(K)| = <}.
Corytacto yeyopuio (1) JieMMbl, TEpBbIil U3 MPEJIeIoB MPaBoil yacTu

pasen P(ok(t —¢)), rae (x) = \/%—W [ e Pdt — pyuxnus Jannaca.
CorstacHo ycsioBuio (3) JieMMbl, BTOPOil U3 NPEJEJOB MpaBoii dacru

paBet 0 > 0, T11e 0 MOXKHO BEIOOpOM K ¢iesiaTh CKOJIb YTOMHO MAJIBIM.
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Urax,

lim P{VA(8; — 6) < 1} > @(ok(t — ) — by

Ananornano
lim P{y/n(0;, —0) <t} < (ox(t+e¢))+ k.

Tak kax o — 0, 0g — 0 npu K — oo, pyuknusa ¢ menpepniBHa, a

KOHCTAHTHI € > 0 1 K < 00 BRIOMPAIOTCST TTPOU3BOJIHLHO, TO

nh_g)lo P{\/n(0: —0) <t} = ®(ot).
JlemMa Jl0Ka3aHa.

Caencreue 2.4 Ecau 6 ycao6uax semmol 2 zamenumov ycaosue (3) na

ycaosue

lim lim n- E(0}(K) — 6)* =0,

K—oo =0

mo ymeepofcdeHue SAEMMDBL COTPAHUINCA.

JlokazaTe/IbCTBO OYEBUJIHO U3 HEPaBEHCTBA eOblieBa.

JlokazaTeabecTBO TEOPEMBL.

1) Boravcanm DU,,. U3 onpesiesiennst nosydaem

logy n—1
DUn = Z DJQm’(] . (n2_m - 1)—|-

m=0

logon—1 m—1

+2 )2 X2 Gowgn - (27" 1) =

m=1 m'=0

1
= 7(2n—2 —logy n)+
logon—1 m-—1 1 . 1 2
+2 > > ( arccos 20 ~m)/2 _ ) (n27™ —1).
m=1 m/'=0 \T 2

[Tpu n — 0o umeer MecTo aCUMIITOTUKA

00 m—1 /1 , 1 2
DU, ~ "4 on o2y ( arccos 20 TM/2 _ ) :
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C,Z[G.HaeM 3aM€Hy § = 1m — m’ 1 IIOMeEHsAEM IIOPAJOK CYMMUDPOBaHNMA:

n oo 1 Lgp 1Y
DU, ~—-+2nY > 2 <arccosZ —) =
2 s=1 m=s T 2
n =~ —s 1 —s/2 1 2
=—+4n > 27°(—arccos?2 — = .
2 s=1 ™ 2
CunenoBaresbHO,
1 e 1 1\?
Dp,, ~ 12 (Z + 4nsz_1 27° (77 arccos 275/ — 2) ) =
1 /1 X 1 1)\2
=—(-+> 27" < arccos 275/% — ) :
n\8 I s 2

JokaxkeM CXOMMOCTD 110 pacipejienennio. O003HAInM

K—-1n27™-2
Un(K) — ZO z:o I{SQm’Qmj . 52m72m(j+1)<0.
m= j=

Torma
K-1
DUn(K) = Z DJQm’O(TLQ_m — 1)+
m=0
K-1m-—1
+2 > > G2m/72m(n2*m —1) =
m=1m'=0
1 (n(l-275%)
=—-|— K
4 ( 1—-1/2 ) *
K—-1m-1 1 , 1 2
+2 ) > (n27"—1) < arccos 20m~M/2 _ ) :
m=1m/=0 s 2
IIpu n — oo
DU, (K) ~ Cn,
C>0.
Obo3naunM
Un(K) _ Un(K)

“(K) = = .
Pn(K) yEZl(n2=m —1)  2n(1—-2"K)-K

[Tposepum ycioBusi pejiblLyIiei JeMmbl.
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1) Henrpanbuas npejenbhast Teopema st U, (K) umeer mecto B cu-
ay roro, uro U,(K) npejcraBuma B BUje CyMMbI 9JIEMEHTOB CTAIMO-
HAPHO 110CJIEI0BATEIbHOCTH 1-3aBUCHMbIX CJIyYaliHbIX BeJUIUH (duciia
TepeMeH 3HAKOB B HOCTeI0BATEIbHBIX 6g0Kax amnnl 25T1)) mpu aTom
DU, (K) — oc.

CurejioBaTesIbHO,

lim P{v/n(p; —1/2) <t} = ®(oxt).

n—oo

2) Tak xak

oic = Jim n - Dp;(K) =

o 1 1 K K m—1 o 1 (m/_m)/2 1 )
C4(1—27K)2 (2<1_2 )+23 > 2 (Warccos2 _> _

—~ 2
m=1 m/=0
C;[eﬂaeM 3aM€Hy § = 1m — m’ 1 IIOMEHsAEM IIOPAJOK CYMMUDPOBaHMA:
1 1 K K 1 1\2
2 -K —m s/2 _
O-K_4(1_2—K)2 (2(1_2 )+2£ W;SQ (ﬂ_arCCOS2/ —2> )_
1 1 K 1 1\2
— “(1-278)y 42y (27t -9k ( 25/% ) .
41— 2-K)2 (2( )22 ( )| awecos 2

I[lepexons kK mpegeny mnpu K — 00, yCTaHABIMBAEM CXOJUMOCTL
oK — O.
3) BameTum, 4TO PasHOCTH
) = S o T i —2F) — K
VMEET HyJIeBOe MaTeMaTHIeCKoe OXKHIaHMe.

O6oznaunm A, (K) = U, — U,(K). Torna

Py = Po(K) =
B A, (K)  Uu(K)(2n- 27K + K —logyn)
2n—2—logon  (2n(1 —27K) — K)(2n — 2 — logy n)

3amMeTnM, 4To

E(p — pi(K))? = D(p;, — pi(K)) < DA, + DB, + 2v/DA,DB,,

“l' A +B,.
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DU, (K)272K
~ 4n? ’
DA, (K)

VTR

DA,

DB,

logon—1p2—m_9

An(K) — Z Z I{SQQOJ N 52m72m(j+1) < O},
m=K  j=0

TO
logy, n—1 logon—1 m—1
DAH(K) = Z DJ2m70(n2_m—1)+2 Z Z GQm/’Qm(nQ_m—l) =
m=K m=K m'=0
logy n—1 1 m—1
Y 2 —1) ( 2% Gow zm) <
m=K 4 m/=0 ’
logy, n—1
<Cy Y (n2™—-1)<20um-27%
m=K

B CHJLYy CXOJIMOCTH pafia Yoo g G 2s.

[Tepexoss x npejeny npu n — 00, a 3arem 1pu K — 00, 000CHOBbI-
BAEM BBITIOJHEHUE YCJIOBUS (3) MPEIbIAYIIe JeMMbI.

JlokazaTenbeTBO 3aBepPIIEHO.

Tax Kak BEpoOsiTHOCTH IIepeMeHbl 3HaKa p u mnapamerp H cBsizamb
COOTHOIIIEHUEM

H = ; (1 + logy(1 4+ cos(mp))) ,

10 onerka H,,, BbluuciseMast Ha OCHOBAHUU CTATUCTUKY D), UMEET BUJ
. 1 .
H, = 5 (14 logy(1 + cos(mpy,)) -

CoryiacHo Teopeme 06 acUMIITOTHYECKOH HOpMaJibHOCTH 9], 918 OlleH-
Ka sIBJISETCS aCHMIITOTHYECKE HOpMAaJIbHON ¢ Koadduimentom B(H) =
|H'(p)|o(H). Ilpu p = H = 1/2 nosy1aem

T

o2

Urak, mpuxojuM K CJeayiolieMy YTBEPKJICHUO.

B=B(1/2) =
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CaencrBue 2.5 Ecau H = 1/2, mo npun — 0o umeem mecmo crabasi
CTOUMOCTID NOCAEOBAMENLHOCTNU CAYYaTHOT 6eaunun /n(H, —1/2)
K HOPMAADHOMY 3AKOHY € HYAEGVLM MAMEMAMULECKUM 0ANCUIGHUEM U

ducnepcuet

2 U
© 41n®2

Takum obpazom, nipu n = 1024 noJsiyuaem craHjapTHOE OTKJIOHEHUE

1 > /1 2 1Y
g—i-ZZ (arccosQ —2> ~ 0,8494.
s=1

™

B/32 ~ 0,02880. DToT pe3yabrar OKa3bIBAETCS JIyUIle, 9eM JIJIs Olle-
HOK MOJIU(PUIIPOBAHHBIM 3HAKOBBIM METOJIOM, W CYIIECTBEHHO JIydIIIe,
4eM JIJIsi OIEHOK JIeMEHTaPHBIM 3HAKOBLIM METO/IOM U IEHTPUPOBAHHBIM
3HAKOBBIM MeTooM. CpaBHEHUE JUCTIEPCHii TaKKe TTOKA3bIBAET, UTO JTa
OIEHKA, JIydIlle JIDYTUX OINEHOK (OIEHKH METOJIOM JMCIIEPCHH, OIEHKH

HOPMUPOBaHHOIO pa3Maxa), cM. 2Kennan u jp. [130].

2.5 Pe3yabTaThl 1J1aBbI 2

B ryiiaBe 2 1oJiyuenbl cjiejyIolnme OCHOBHbIE PE3YJIbTaThi:
e Jlokazana cuyibHas COCTOATETLHOCTH ONMEHOK 3HAKOBBIM METOOM.

® HOﬂyqubl AJITOPUTMbI OLI€CHUBaHWA IJIEMEHTAPHBIM 3HAKOBBIM ME€-

TOJOM M IIEHTPHUPOBaHHBIM 3HaAKOBBIM METO/IOM.

® HOJIyLIeH aJITOPUTM OIl€HUBaHUA MOILI/ICbI/I]_H/IpOBaHHbIM 3HaKOBBIM
METOAO0M, NOKa3aHa aCUMIITOTUYIECKAsA HOPMaJIbHOCTb OIICHKKW WU Bbl-

qucaeH Ko3(pPUIUEeHT acUMITOTHYECKO HOpMaJibHOCTH Ipu H =

1/2.

® HOJIyqu AJITOPUTM OIICHNBaHM A 6I/IHaprIM 3HaKOBBLIM METO/JI0M, J10-
Ka3aHa aCUMIITOTHYECKasd HOPMaJIbHOCTH OI€HKHW WM BbIYMCJICH KOS(b—

dbuIEeHT acCUMITOTHYECKON HOpMaJibHOCTH ipu H = 1/2.

e [lokazano mperMyIrecTBo OMHAPHOTO 3HAKOBOTO METOJA.
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I''TABA 3
IIpoBepka rumores3 ajiga (ppakKTaJIbHOIO rayCCOBCKOTO MIyMa 1

ero obooOIeHnit

3.1 BBoanble 3aMe4dyaHUd

HanomuumMm, uto ¢dppakTajbHBIH IayCCOBCKUI IIIYM — 9TO CTAIMOHAPHAS
rayCcCOBCKasl [IOCJE0BATEIbHOCTD ¢ KOPPEJIAITMOHHON (DYHKIUEH TaKOro
BU/JIa, YTO JIMCIIEPCUA YACTUYHBIX CYMM PacTeT [0 CTEIEHHOMY 3aKOHY.

B cBsi3u ¢ ucnoib3oBaHneM MOjIe/H (ppaKTaJIbHOIO IayCCOBCKOIO IITy-

Ma TPeOYIOT CTATUCTUYIECKOTO TECTUPOBAHUS CJIEYIONINE IUITOTEe3bI:
® HOPMAJILHOCTD MTPUPAIIECHUH (JIEMEHTOB BBIOODKN );

e HaJIMIME 3aBUCHMOCTH npuparienuii (orinaune Kkoaddunuenta Xep-
cra ot 1/2);

® OTCYTCTBUE pa3jaJiki (PPaKTaJbHOTO TayCCOBCKOIO IMTyMa.

JL1st IpOBEpKM STHX I'UIIOTE3 B aparpade 3.2 CTpOUTCs HOBBI KpUTe-
puii IPOBEPKM HOPMaJIbHOCTH, OCHOBAHHBIN Ha, MOJIM(DUKAIINKA 3HAKOBOI'O
meroja. B naparpade 3.3 Ha ocHOBaHMM OMHAPHOI'O 3HAKOBOI'O METO-
Jla pa3pabaTbIBACTCA M UCCIIEIYeTCsl 3HAKOBBIA KPUTEPHil JIJis [IPOBEPKU
OCHOBHO# ruiore3bl 00 OTCYTCTBUU 3aBUCUMOCTH IHPOTUB T'HUIIOTE3bI O
COOTBETCTBUU MOJIeJIH (PPAKTAJILHOIO OPOYHOBCKOIO JiBU2KEeHUsI. B ¢Bsi-
31 C T€M, 9TO HEe BCE I'MIIOTE3bI JIOIYCKAIOT aHAJUTUIECKYIO IIPOBEPKY,
B naparpade 3.4 pazpaboraHbl JiBe NPOLEJAYPhI MOJAEINPOBaHUS (PPaK-
TaJbHOIO OPOYHOBCKOI'O JiBr2KeHusi. B naparpade 3.5 nocrpoen Kpu-
Tepuil BBISIBJICHUA pasjaJiku (PppaKTaJbHOIO OPOYHOBCKOI'O JIBUXKEHMSI,
MCIIOJIb3YIONINIT Pe3ybTaThl MojejnpoBanusi. B maparpade 3.6 npej-
JIO2KEH KPUTEPUl HPOBEPKK I'MIIOTE3bl O CTAIMOHAPHOCTH IayCCOBCKOM
1ocJieioBareibHOCTH. KpuTepuii oCHOBaH Ha BBIYMCJICHHHU ILJIOTHOCTH

pacupeaejgcHnd OTHOIEHWA CYMM 9JIEMEHTOB ITOCJICJJOBATEJIbHOCTHU ITPH
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BBINTOJIHEHUN TUTIOTE3bl. B naparpade 3.7 nporeypbl MOJICTUPOBAHMSI,
OlICHUBAHUS [apaMeTPOB U IPOBEPKU T'MIIOTE3 PACIPOCTPAHAIOTCA Ha
MIOCJIEJIOBATEILHOCTH, MOy daeMble TTOKOOPIMHATHBIM TPeodpa3oBaHueM
¢dpakTaJbHOIO TayCCOBCKOIO ITyMa JIJIsi TTPUBEJICHUS B COOTBETCTBUE C
YCTOMYUBBIM HEI'ayCCOBCKUM 3aKOHOM paclipejie/ienusi. Pesysibrarsl ria-

Bbl 3 coOpaHbl B maparpade 3.8.

3.2 HoBbiil cTraTuCcTMYeCKUl KPUTEPUIA TECTUPOBAHUS HOP-

MaJIBHOCTH MaJIbIX BbIGOpOK

OTrMernM, 9TO Kak MPaBUJIO MPOBEPKY HOPMAJBHOCTHU MpeIIaraioT mpo-
BOJIUTDL Ipu oObeMe BLIOOpKU 1 He Mmenee 8 (cm. [105]). DTo cazano ¢
TeM, ITO JIJIsi OThICKAHUsT KPUTHIECKUX YPOBHEH NCIIOJIB3YETCSI HOPMaJib-
HOe TPHUOJIMKEHNE JJIs WCIOJb3YeMOH CTATHCTUKH, & OHO OKA3bIBAET-
csl BeCbMa HETOUYHBIM. B wacTHOCTH, HUKE Oy/IeT MPOJIeMOHCTPUPOBAaHA
BEJINUNHA TIONPENTHOCTH, KOTOPasi BOSHUKAET MPU MCIIOJIH30BAHUN HOP-
MAaJIbHO# almpOKCUMAIMN I cTaTUCTUKU KpuTepus Llannpo—Yuika
|157] mpu obbeme BoibOpKE oT 3 jio 5. B wacrHocTH, BHgHMO, 1O 9TOI
npuunte corsiacio [OCTy [21] npusHaHo 101ycTUMbBIM TPOBEPSITH HOP-
MaJIbHOCTh TOJBKO Tpu N > 8. CXOAMMOCTb CTATUCTUK JPYIUX KpHU-
TEpPUEB MPOBEPKU HOPMAJBHOCTU K IIPEJIEIbHOMY PACIIPEICICHUIO eIl
MeJjiieHtee, dem Jijisi kpurepust [Hlanupo—Yuiika.

OJjHaKO yKe mpu N = 2 MOXKHO (C HYJIEBOH BEPOSITHOCTHIO OIMIHO-
K1) OTBEPTHYTH TUIOTE3y O HOPMAJILHOCTH, €CJIA BBIOOPOUHBIC 3HAUCHUST
COBITQIAIOT. XOTEJOCHh ObI JIJIst M > 2 MOCTPOUTH KPUTEPUil, HACIE YO
IMAKA 3TO TOJIE3HOE CBOWCTBO, HO MO3BOJIAIONINA TaKKe (c JIOCTATOYHO
MaJIOil BEPOSTHOCTHIO OMIMOKK) OTBEPraTh TUIIOTE3y O HOPMAJBLHOCTH B

HEKOTOPLIX CJIy4dasX, KOI'/la BCE BbI60quHbI€ SHa4YCHUA PA3JINIHBI.
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Obo3HaYUM

Rn = max |Xz — X]|

1<,5<n
— HauboJIbIIee PACCTOSTHUE MEXKJly dJeMeHTaMy (pa3Max) BhIOODKH;
1<i<j<n

— HauMeHbIIEe PaCCTOAHUE MEKJY IJIEMCHTAMU BbI60pKI/I;

— ux orHomenne. Byjaem nonarars d, = 400 npu L, = 0.

CoryiacHO OCHOBHO# THIIOTE3€, 3JIEeMEHTHI BBIOOPKH X1, . . . , X, UMEIOT
HOpMaJIbHOE pacipejeseHue. Kpurepuit oTeepraeT 0OCHOBHYIO THIIOTE3Y,
econ d,, > C', e 0 < C' < 0.

Benuuuny L, MOXXHO Ha3BaTh MUHUMAJLHBIM CIIEHCHHIOM BBIOODKHU.
Haubosiee 61M3KUM aHAJIOMOM TMPEJIJIOKEHHOTO 3JIeCh KPUTEPHUST MOXKET
cayxurh kpurepuii [Hlanupo—Yena [117], crarucruka KOTOPOro 0OCHOBa-
Ha HA CyMMe CITeiCHHIOB, HOPMUPOBAHHBIX BHIOOPOUHBIM CPETHEKBAJIPa-
TUYECKUM OTKJIOHEHUEM, C BECOBbIMU KO UIMEeHTaMU, BHIOMPAEMbIMU
crelnuaJjbubiM 00pa3oM. Mjien ucioJib3oBanust MUHUMAJLHOIO ClIEHCUH-
ra Jiis TIOCTPOEHWsI KPUTEepUs TPOBEPKH HOPMAJLHOCTH B JIUTEPATYPE
HaWTU HE yIaJI0Ch.

B jiannom naparpade JIoKa3aHO, 4TO B HIMPOKUX IIPEIIOJIOKEHUIX
pu N = 3 CTATUCTHUKA, HBAPUAHTHAS OTHOCUTEJIHHO MMePECTAHOBKHU ap-
I'YMEHTOB, TPeoOpa3oBaHuil cJBUra U MaciiTada, sABJsieTcs (QyHKIUe
ot d3. Berunciiena ¢gpyHkius pacupejesnennsi craructuku ds. st aroro
Pa3HOCTH MEXK]Ty KOMIIOHEHTaM¥ BHIOOPKHU BBIPAXKEHBI Yepe3 KOMIIOHEH-
Thl CTaHJIAPTHOIO JIBYMEPHOI'O HOPMAJILHOTO pPacIpeJie/ieHusi, U UCKO-
Mast (popMyJia 10JIydeHa CBEJEHUEM K PABHOMEPHOMY PaCIpe/le/IeHUT0
Ha OKpy:KkHOCTU. Paccmorpen ciydait n = 4. Pacrnpejenenne craru-

CTUKH dy BBIYKCIIEHO ¢ ucnob3oBanueM dhopmydbl Jlounase (I’'Huillier)
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IJIOIA/ M cheprIecKoro TpeyrojbuuKa. [oydeHbl BepxHsss 1 HUXKHsIS
OILIEHKHM JIJIsl XBOCTa pacipejesenus d, npu n > 3. s aToro jokasa-
Ha JleMMa, O palpeeJleHuu 9acTHOTO MOJTyJieil KOMIIOHEHT JIBYMEePHOTO
IEHTPUPOBAHHOI'O HOPMaJILHOI'O BeKTopa. [lokazaHo, 4To rpaHullbl JJjis
XBOCTa pacipejie/ieHusi yObIBaIOT 110 3aKOHY 0OpaTHON 1POIOPIUOH A b-
HOCTH.

[TpuBesieHbl pe3ysibTaThl MOJICIUPOBAHUS, TOJACYCT KBAHTUIN YPOBHS
0,95 jJjist 1 = 5 U IMIUPUIECKON MOITHOCTU KPUTEPUs HA AJIbTEPHATHU-
Bax. Kpome Toro, nposejieno cpaBaenue ¢ kpurepueM [llanupo—Yunika.
Kpantunn yposusi 0,05 jijisi 9TOro KpuTepusi UCIPABJICHBI 110 PE3YJib-
TaTaM MOJIC/IMPOBaHMs. AHAIU3 PE3YJIbTATOB MOKA3bIBAET, UTO IIPEJJIO-
>KeHHBIN KpuTepuit Momuee Kputepud Hlanmupo—Yunka npun =4, b n
PE3KO aCUMMETPUIHBIX ajibrepHaTuBax. [Ipu n = 3 MomuocT Kpurepu-
€B COBIAJAIOT, HO JIJIsl IPEJJIOKEHHOTO KPUTEPUs CYIIECTBYET TPOCTast
sBHas (POPMYJIa, JIJIsT KBAaHTHJIEH.

Ecau Bbimosinena ocHoBHasi rumnoresa, 1o do = 1 1m.H. Paccmorpum
CTATUCTHUKY d3.
max{|X; — Xo|, [ X1 — X5, | X5 — X5[}
m1n{|X1 — XQ’, |X1 — Xg‘, ’XQ — X3|} '

B ciyuae BbiOOpKU 0ObeMa 3 Jiobasi CTATUCTUKA, HE OlLPEIe/ICHHAs

ds =

npu R3 = 0, cuMMeTprdHasi OTHOCUTEJIHLHO 3JIEMEHTOB BLIOODKU M WH-
BapuaHTHasi OTHOCUTEJILHO Ipeobpa3oBaHuii ¢jBura u maciirada, sBJisi-

ercst pyHkuueir or dz. Jokaxkem 510.

Teopema 3.1 Ecau na kastcdom aremenmaprom ucrode Z( Xy, Xo, X3)
— ¢ynryua, ne onpedeaennas npu Ry = 0, uneapuanmmas ommocu-
MEALHO NEPECMAHOBKU apeymenmos, u ois aobwr b € R, ¢ > 0 6ovi-
noaneno Z(b+cXy,b+cXo,b+cX3) = Z(Xq, Xo, X3), mo Z asasemca

Pynruued nepemennoti ds, 2de ds € [2, o0].

ﬂO’KI&BCLme./L’bCWLGO
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Ha JaHHOM 3JJIEMEHTAapPHOM HCXOJE IlepeCTaBUM apPr'yMEHTbLl TaKUM
o6pa30M, YTOObI X1 S X2 S )(37 X2 - X1 S X3 - XQ. Toma
Ly =Xy — Xy, Ry = X3 — Xy,

Z(X1,Xo,X3) = Z(X1/Rs3, X2/ R3, X3/ R3)

= Z(0, (X2 — X1)/Rs, (X5 — X1)/R3)
— 20, Ly/ Ry, 1) = Z(0,1/ds, 1).

Cuyuait Ly = 0 coorBercrByeT 3Ha4eHUIO d3 = +00 COIVIACHO IIPUHSI-
TOMY COTJIAIICHUIO.
Teopema mokazana.
OrmMeTuM, 9T0 CTATUCTUKA,
Ry
S - X

BO3HUKAIONA IpU 1. = 3 B KpuTepuu [llanmmpo—Yuika, yaoBaeTBOpsIeT
YCJIOBUSAM TE€OPEMBI, I B CHJIy PaBEHCTBA

3 —_

> (X — X)?

= (X1~ Xo) + (X1~ X))
+H((X2 — X1) + (X2 — X3))? + (X3 — X)) + (X3 — X5))?)
_ ; ((Ls + Bs)* + (2Ls — Ry)* + (2R3 — Ly)?)
2(3L3% 4+ 3R3* 4+ RsLs)
5 ,

IpeJicTaBUMa B BHUJIE

9R;> 9

2(3L3° + 3Rs> 4+ RsL3)  2(3dz*+3+d3')

PaCHpeﬂeﬂeHI/Ie 9TON CTATUCTUKU MOXKET ObITh BBLIYMCJICHO B SIBHOM

BIJIE C IIOMOIIBIO PACIIPEJICJICHNS CTATUCTUKU d3.
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Borancanm GyHKIMIO pactpeesenns CTAaTUCTUKA d.

maxi<gi<n | Xk — X - a:}

Fy () = P {w 4]

| X — X
X3 — X4 X3 — X4 }
=3IP{X{ < Xo< X3, — <K — <
{ 1 2 35 X, — X, x, X5 — X, x

— 6P{Xs— X1 >0, X3— X5 >0,
ZL'(XQ — Xl) > X3 — X, QT(Xg — XQ) > X3 — Xl}

Ob6osnaunm Yj; = X; — X;. Torna EY;; = 0, DY;; = 202 1upn i # 7,

riae O'2 — JUCIIEPCHUA 3JIEMEHTOB BbI60pKI/I.

Fu,(x) = 6P{Y2 >0, Y30 >0, 2Yo > Y31, aY3 > Y3} =

:1—2'6P{Yél > 0, Yo, <YE),1}.

Tak Kak KO3 PUITUEHTHI KOPPEJISITUU PaBHBI

1
corr(Yar; Y3p) = —corr(Yar; Y31) = —corr(Yay; Y31) = Ty

TO KOMIIOHEHTBI HOPMaJIbHOTO ciiydaiinoro Bekropa (Yar, Y32, Y31) MOxk-
HO 33/1aTh Uepe3 KOMIIOHEHTHI CTAHIAPTHOIO HOPMAJLHOTO CJIyUaiiHOro
BekTopa (11, 72) CIeAyOIUM 06pa3oM:

1 V3 1 V3
Vo1 = oV2m; Yao = 0V/2 (—2771 + 2772> ; Y31 =0V2 (2771 + 2772) :

CiemoBaTeibHO,

1 3
P{d; <x}=1—-12P{n > 0; an < 5 + \2_772}

20 — 1
=1—12P{nm > 0; 19 > ———
{m "> m}
12 20 — 1
=1 — —arcctg

2T V3

Hrak, nokazana
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Teopema 3.2 Jlisa 6cex x> 2 6vinosHeHO
2¢ — 1
V3
3v3

B kauecrse caegcrsus ormernn, aro P{dy > x} ~ 3% npu 2 — oco.

Paccmorpum ciyuait n = 4. Bemoaneno dy > 3 n.u. dna x > 3

6
Fy(z)=1-— ;arcetg

P{d4 < x} =4!. P{X4 — X1 > 0, x(Xg — Xl) > X4 — Xl,
x(Xg — X2) > Xy — Xl, ZC(X4 — Xg) > X4 — Xl}
= P{d4 < l’} =4!. P{X4 - X7 > 0, .%'(XQ — Xl) > Xy — Xl,
£L’(X3 — X2) > Xy — Xj, ZE‘(X4 — X3) > X4 — Xl}
= 24P{Yo1 + Y32 + Yi3 > 0, xY5 > Yo; + Y3 + Vi3,
xY30 > Yor + Yao + Yiz, x¥iz > Yo + Yso + Yis}.
[IpocymmupoBaB mocienane 3 HepaBeHCTBa, MOJIyJdaeM, UTo
(. —3)(Yar + Y32 + Yi3) > 0,
OTKY/Ia CJieJyeT IepBoe HEPaBEHCTBO, TaK KakK T > 3.
O6osnaunm Z;; = Y;;/(0+/2). Torna
P{d4 < SC} = 24P{$Zgl > Zo1 + L3 + Zy3,

w3y > Zoy + Zsg + Zyz, x4z > Zoy + Zsg + Zyz}. (27)
HaﬁﬂeM BepOHTHOCTb BbBIIIOJIHEHU A CUCTEMBbBI HepaBeHCTB
Ty > Loy + Lzg + Zuz;

X3y > Loy + Lza + Zus; (28)
X Z43 > Loy + Lzg + Zaz.

Koppessanuonnast marpuna sekropa (Zo1; Z3; Z43) UMeET BUJL:
1 —1/2 0
12 1 —1/2
0 —1/2 1
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Y106HO MpeJICTaBUTh KOMIIOHEHTHI BEKTOPA CJICJYIONUM CUMMeTPHU Y-
HbIM 00pa30oM:
Z30 = 1p;
Lo = —1772 + \/§+1771 - \/5_1773'
2 2v/2 2v/2 7
Zy3 = —1772 + \/§+1773 - \/5_1771-
2 2v/2 2v/2

3siech BeKTOp (11, 72, 73) UMEET CTAHJAPTHOE HOPMAJbHOE pacipe-
JleJIeHne.

Tak KakK Zo1 + Z39+ Zaz = %771 + %773, 10 cucrema HepaseHcTs (28)
3AIMCLIBACTCS B BHJIE

z (= dm + *{jln =22y} > L + Jo;

T > %771 + 7773; (29)

v (=3 + ity — ) > dom + Jams

B crity cuMmMmeTpun MHOTOMEPHOTO HOPMaJILHOTO pacipe/ie/ieHus, Be-
POSITHOCTD BbBIIIOJHEHUsT CUCTEMbl HepaBeHCTB (29) paBHa OTHOIICHUIO
IJIOMIA/I  COOTBETCTBYIONIETO C(hEePUIECKOro TPEYyTOJbHUKA K IO~
Jii eJInHnIHON cdepbl. ['pann cdeprdeckoro rpeyrojbHIKa 00pa3oBaHbI
IJIOCKOCTSIMU

o (~3t2 + 2 — Blty) = Ly + Loty
vty = 5t + sty
v (—5ta + P2ats — 25th) = Jgti + st
HopwmaJiblble BEKTOPbI 3TUX IJIOCKOCTEI:
V2+1)z—2 2 (V2—-1Dz+2
e ( 202 2 22 );

uy = (—\}ﬁ,az, —\}§> ;
o V2-Dz+2 =z (V2+ 1)z -2
o (_ 2v/2 2 2v2 ) ’
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Haitjiem HampaBJsiioniue BEeKTOPhI MPSIMbIX, TI0 KOTOPHIM TEPECEKAI0T-

Cs1 IJIOCKOCTH, C IIOMOIIHIO BEKTOPHOTO TIPOU3BE/ICHHMSI:
Vig = U X Ug = (—(\/5 — Da? =3z, =2z, 3z — (V2 + 1)x2) ;
Vi3 = Uuj X U3 = ((\/5—# Da? -3z, 2z, (V2 —1)2+ Bx) :

Vo3 = U X U3 = (—4:1:2, —4\/§x(x —2), —43:2) .

Ucnonszyem dbopmyny Jlowase ([159], §36) ayst miomaau € cdepu-

YeCKOI'o TPEyroJibHUKa CO CTOPOHAMHU a, b, c:

—ats—bts—c
9 BTy Bg

s S
€= 4arctg¢ tgﬁtg

e s = (a+b+c)/2.
CropoHamMn ¢(HEPUUECKOro TPEeyroJibHUKa HA3hIBAIOTCS YIIbl MEXK LY

HIPSIMbIME, 00pa3yIOIUMU TpexXrpaHHblit yroj. [TosTomy

o |V12V13‘ o SL’2 + 6x — 7 )
a4 — C = arCCoOsS————— — arccos ;
|V12HV13| 3.152 —6x+11
. ‘V12V23‘ . 3}2 4+ xr — 2
b = arccos————— = arccos )
V12| Vas]| V322 — 62 + 1122 — 22 + 2

Corsacao dopmysie (27), yMHOXKUM PE3yJIbTaT BblYUCJIeHHs 110 Gop-
mysie Jlionnape Ha 24 W pasgeauM Ha IIOMAAb eJIUHUYHON cdepbl 4.

[Tony4gaeM ceyroniyio Teopemy.

Teopema 3.3 Ilpu x > 3

24 a b a b a
o) = arcts gt (5 )8 (5 ) |

2de
x>+ 6x—17
a = arccos ,
322 — 62+ 11
o’ 4+ — 2
b = arccos

V322 —6x + 1122 =2 + 2
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OTmeTnM, 9TO OCYIIECTBUTH BEITUCIIEHNE PACTIPeeeHnst d; He YIaeT-
Cst BBUJLY OTCYTCTBUs 00111€eil (hOPMYJibl, Bbiparkaloiiieir 00'beM TeTpasjipa
B IIPOCTPAHCTBE MOCTOSTHHOM KPUBU3HBI Uepes3 JITHHBL ero pebdep [138].

Boirosinum cpaBienue ¢ kpurepuem [lanupo—Yuska. Bygem moje-
JINPOBaTh BbIOOPKHU 3a/1aHHOI0 00'beMa U3 HOPMaJIbHOI'O paciipe/jie/ieHus,
OCHOBBIBasICh Ha M3BECTHOM aJITOPUTME

12

Xi= > Uii-1+j — 6,

j=1
e Uy, Us, ... — He3aBUCUMbIE CJlydailHble BEJUYUHBI C PaBHOMEP-
HbIM pacrpegenennem ma [0, 1]. I ux MojeMpoBaHust UCIOJb30Ba-
CsT BCTPOEHHBIH JaTanK ciaydaiinbix ances Excel. Kantuian yposas 0,95
Juist d3 1 dgy OTbICKHUBaOTC 13 TeopeM 2 1 3. KBanruib yposus 0,95 jiist
ds OTBICKUBAETCsI KAK BBHIOOPOUYHASA KBAHTUJIbL IO PE3YJIbTaTaM MOJIC/IH-
posanust 2 - 10% BeIGopoK 1 npubaMKenHo pasHsercs 214.

Paccmorpum MomHOCTh KpuTepusi Ha ajbrepHarubax. Obo3HadnM
LN, norHopMmajbHOe pacrpegesenue ¢ napaMerpamu 0, o2; C — pac-
npejenenue Korm.

Jlist JIOPHOPpMaJILHOT'O PACIPEJIeJIEHUsT MOJIEJIMPOBAHUE OCYIECTBIIsI-

ercs 110 GpopMmyie
12
Xi=exp|o|> Ui+ —6]],
j=1
a Juis pacnpejenenusi Komm
X; = tan(n(U; — 1/2)).

B rabaune 3.1 npusejens sMnupuyeckue snadenus mounoct R/ L-
KpUTEepHs Ha aJbTepHAaTUBaX, MOJYUYEHHbIE IO pe3yabTaTaM MOJIETHPO-
sannst 10° Bri6opok. 3ech n — 06beM BLIGOPKH, T 95 — KBAHTHIIL YPOB-

st 0,95 (Juist n = 5 nojicunTaHa SMIUPUIECKH ).

Tabauma 3.1 Dvnupuueckas moriHocts R/ L—kpurepust.
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t0’95 /:Nl ENQ £N5 E./\/m ENQO C
33,57 | 0,08 | 0,20 | 0,53 | 0,73 | 0,86 | 0,10
103,60 | 0,09 | 0,25 | 0,72 | 0,91 | 0,98 |0,12

214 | 0,09 | 0,29 | 0,83 | 0,97 | 0,995 | 0,13

Tt o= w3

MorHoCTh KpUTEpHs MPHU JOTHOPMAJIbHON ajJbTepPHATUBE CYIECTBEH-
HO 3aBUCHUT OT Hapamerpa . Haunydinme pesy/ibrarsl MOy dalorcs 1Py
o > 10.

[Tposejiem cpasuenue ¢ kpurepuem lanupo—Ywuika [157]. Ormernwm,
aro craThs [157] coepKuT n10cajHyI0 HETOYHOCTH OTHOCHTEILHO 3HA-
gqenuit kBantuseii yposusa 0,05 (tabm. 6, c. 605). [losromy mpwuiiocs
IePeCUNTaTh KBAHTUIIN, OCHOBBIBAsICH Ha Mojeanposann 10° Beibopok
3aJIAaHHOr0 oObeMa. KBaHTU/IbL HCHpaBJIAIach TaKKUM 00OPa30M, UTOOLI
SMIINPUIECKHUI KpUTUIECKU ypoBeHb ObLI Haubosee 01130k K 0,05. Pe-
3yJIbTaThl BhIUMC/IeHUil npuseennbl B Tabmune 3.2. Yepes X(;) obosna-
YeHDBI MOPAJKOBbIC CTATUCTUKM, 9epe3 (o 05 — KBaHTWIb yposHA 0,05 B
Tabsi. 6 u3 [157|, yepes € — sMIUpUIECKUil yPOBEHD, JIOCTUTHYTHIH JJIst
9TOI KBAHTUJIM 10 Pe3yJbTaTaM MOJEIMPOBAHUA, YePe3 (o5 — KBaH-

TuabL ypoBHA 0,05, ucnpapiennas Mo pe3yabTaTaM MOJAETNPOBAHUSI.

Tabauia 3.2 Dvnupudeckre KBanTwin juist kKpurepust [lanmnpo—

Yuika.
n Crarucruka b 40,05 € 40,05
3 0, 7071(X 3 — X)) 0,767 | 0,038 | 0,772
410,6872(X g — X(1)) +0,1677(X(5) — X(9)) | 0,748 | 0,038 | 0,761
510,6646(X (5 — X)) +0,2413(X (4 — X(9)) | 0,762 | 0,037 | 0,777

Ucnonb3yem mcnpaBieHHbIE 3HAYEHUST JJIs TTOCIETa IMITMPUIECKON
morHocTr Kpurepus [lanrpo—Ywuika Ha ajbrepHaTuBax. Hamomuum,
4TO KpUTEpuilt oTBepraer Iuioresy O HOpMaJibHOCTH Ha ypoBHe 0,05,

ecan snauenne W = 0%/ X0 (X; — X)? okaxKeTcst MeHbIIe, 4eM g os.
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PesysibraTsl npuseiensl B Tabumie 3.3.

Tabmuma 3.3 SDmnupuueckas MOIMHOCTL Kputepus [Hlamupo—

Vuaka.

q0,05 LN | LNy | LN o5 | LN 100 | LN g0 | C

0,772 1 0,08 | 0,20 | 0,53 0,73 0,86 | 0,10
0,761 | 0,17 | 0,38 | 0,70 0,84 0,92 ]0,21
0,777 | 0,24 | 0,52 | 0,85 0,95 0,988 | 0,29

ot o= w3

Cpasuenune 1abi. 3.1 u 3.3 NpuUBOAUT K BBLIBOJY O TOM, 4r0 R/L—
KPUTEPUI OKa3bIBAETCS TOJIE3HBIM NTpu 1. = 4, 5 B cIydae CylecTBeHHOM
ACUMMETDUM PACIPEJICJICHUs IPU aJIbTEPHATUBHOI runorese (B 4acTHO-
cTH, JI/Tst JIOTHOPMaJIbHOTO pactpejesenus npu o2 > 100). [Ipu n = 3
MOIIIHOCTH KPUTEPHWEB COBIAJIAIOT. DTO COBIAJICHUE MOITBEPXKIACT Pe-

3yJIbTaThl TeopeMbl 3.1 U cJiejlyIonero 3a HUM 3aMevaHus.

3.3 Auroputm TecTupoBaHus OMHAPHBIM 3HAKOBBIM METOI0M

Ha ocnoBanum oneHku OMHAPHBIM 3HAKOBBIM METOJIOM TIOJIYIaeM CJIeJLy-
IOIUI AJTOPUTM TTPOBEPKY OCHOBHOM THUTIOTE3BI O COOTBETCTBUN JTAHHBIX
MOJIEJIM BBIOOPKM TPOTHUB aJbTePHATUBHON THUIIOTE3bI O COOTBETCTBUU
MoJiesi (bPaKTaJILHOTO rayCCOBCKOIO IiyMa ¢ napamerpom H # 1/2.
AJropuT™M OKa3bIBAETCS TEXHUUECKW CJIOXKHBIM BBHUJY TOTO, UTO N

MOXKET He ABJATbLCA Ll;@.HOﬁ CTEeNeHbIo Jucyaa 2.

Anroputm 3.1 Aszopumm nposepku zunomesn 0 GpaxmasvHom 2alc-

COBCKOM UWYME NO NOCALIOBAMENLHOCNU 3HaYeHUl X1, ..., X;,.
1. Ilewmpuposams dannwe X; = X; — X.
2. Beecmu obosnavenus oaqa cymm ST = X, 1 =1,... n.

3. Buuucaumo wucao nepemen snara m*(k), wucio crazaemvir n* (k)

k, npocymmuposamo cocednue cymmol, (npoyecc npodosscaemcs do
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mex nop, noka He 0CMAHEMCA 08€ CYMMbL, 8 IMOM NPedesbHOM
CAYUAE YUCAO CAAZAEMBIT — UNIUKAMOPOS NEPEMENDL 3HAKAL — PAG-

no edunuye):

FOR k=0,...,[logyn| —2
BEGIN

m*(k) =% T 1{Sr8s, < 0}
n*(k) = [n27%] — 1;

ST =574+ 55;

Stz = Suz-wrj1 + Sfua-rey
END.

. Buiuucaumo 06’11466 YUCNO NEPEMEH 3HAKA m* u 06U4€6 YUCA0 CcAa-

2aemur n*:
m — ZUOgQ n] m*(k) .
n* — Z[1og2n] Qn*(k)
. Buwucaums wacmomy nepemenv, snaxa u ouenxy napamempa H :
I/** — m*/n*;
H* = § + 3 log, (1 + cos(mvi¥)).
. Boiwucaums docmuenymuili yposens 3HAUUMOCTU:
— 25 mH** 1/2//B),
B = \/41 22 Y0, 278 (}TarCCOSQ—S/Q—;)Q),

( r f—|—oo —t2/2dt

. Tunomesa o nexoppesuposaAHHOCMU NPUHUMAEMCA HA YPOBHE €, €C-

AU EYF > €, omeepaaemceA Ha Yposme €, ecau € < €.
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3.4 MogeaupoBanue (ppaKTaJIbHOTO TayCCOBCKOTO IITyMa

J171s1 cpaBHEHUsI BBIIIEIIPUBEICHHON OIeHKN OMHAPHBIM 3HAKOBBIM METO-
JIOM U OIIEHKM MaKCHMaJIbHOI'O NpaB/o1o1obust nmapamerpa H wreobxo-
JILMO HAYUYMThCS MOJEJUPOBATh (PpaKTaJibHbI rayccoBcKuil mym. Mo-
JleJInpoBaHue OyJIeT IPUMEHATLCS U B CJSAYIONUX Haparpadax s Bbl-
GUCJEHUsT XaPAKTEPUCTHK (CMEIeHtsT ¥ JINCIIEPCHHN ) PA3HOCTH OIEHOK.

PaccMoTpuM JiBa aJropuTMa MOJEIUPOBAHKS: TOUHBINA, HO TPYI0EM-
KN aJITOPUTM Pa3JI0KeHHUs KOPPEJSAIUIOHHON MaTpPHUIbl Ha HIKHIOIO U
BEPXHIOIO TpeyrojbHble puMeHsiercs npu n = 1024.

Anropurm, ncnonn3yomui C—CXOAUMOCTD CIYyIafHbIX JOMAHBIX, II0-
CTPOEHHBIX II0 CKOJIL3SIIUM CPEJIHUM, HCIOJb3YeTCs IpH MeHepUupoBa-
HUK JIAHHBIX 00JIbIIIEro 00beMa.

Anzopumm, 0CHOBAHHBIT HA PA3AOHCEHUU KOBAPUAUUOHHOT, MAMPU-
bl
Aaropurm 3.2

Tenepuposanue sexmopa W = (Wi, ..., W,)T' nesasucumviz cayuadi-

HbBLL 6EAUYUH CO cmaHOapmeLM HOPMAADHBIM pacnpedeﬂenuem.

IIpeobpaszosanue sexkmopa W 60 (hparmanvrviti 2ayccosckut wym ¢ na-
pamempom H, 0 < H < 1 na ocrnose passroscenus xoppessuuontot

mampuywe [130]: mampuyy
R=(r(i—j))i-1
20e
1
r(k) = corr(Xy; Xiw) = 5 (Ik + 12 + |k — 12" = 2|k*"),

nodeepzaem dexomnosuyuu no Xoseuykomy % sudy B = AAT, 20e A
— NUACHAA MPey2orvhan mampuna. aree gopmupyem sexmop Ppak-

MaNbHO20 20YCCo6ck020 wyma no creme X = AW,
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HeiicTBUTE/ILHO, KOPPEJIAIIMOHHAS MATPHUIIA 3TOIO BEKTOPA COBITA aeT
¢ R:
E(XX") = E(AWWTAT) = R.

st KOpPEeKTHO# PabOTHI AJrOPUTMA, HEOOXOIMMA MOJOKUATEILHOCTD
coOCTBeHHBIX uuces Marpuilbl. OHa ObLIa Jg0KaszaHa B pabore Dietrich,
Newsam [120] gt H > 1/2 u B pabore Craigmile [118]| jis H < 1/2.

B psizie pabor (1o cyrecrBy naunnast ¢ paborsl Maneasbpora n Ban
Hecca [144]; mompobHoe onucanne ajropuTMa u pe3yaIbTaThl MOJETHPO-
Banust npuBogaTcs B crarbe A. II. KoBamesckoro n H. C. 3akpesckoii
[178]) ncnonbayercst MeTo/| CKOJIB3SIIEr0 CPEJIHEro JiJist MOJIeJIMPOBAHM ST
¢dpakTaIbHOr0 OPOYHOBCKOTO JIBUXKEHUSI. DTOT METOJI, SIBJISIETCS ACHMII-
TOTUYIECKUM, TO €CTh (ppaKTaJbHOE OPOYHOBCKOE JIBUXKEHIE ITOSBJISIETCS
qunib B npegiesie. B padore FO. A. [lasbijosa [23] jokazana ¢xouMocThb
metoia. OIEeHKH CKOPOCTH CXOINMOCTH Haiiiennol B paborax T. Komncran-
ronoysioca u A. V. Caxanenko|134], H. C. Apkamosa u 1. C. Bopucosa
4]

CKoJb341Ine cpejiHue CTPOATCS CIEIYIONIAM 00pa30M:

0
Xj= > aj&, (30)
k=—00
rae & — He3aBWCHMbIE OJMHAKOBO paclpeje/ieHHbie ClyJaiiHbie Be-

JINYUHbBI, OTHOCTUEJIbHO KOTOPbBIX OyJIEM JIONOJIHUTE/BHO 1PEJIIIoJiaraTh
_ 2 _
Egk - 07 Efk = 1.
BagaanM K03 MUIMEHTH TaK, ITOOBI JUCTIEPCHsT YACTHIHBIX CyMM
BO3pacTaJia 1o aCUMITOTUYECKH cTelleHHoMY 3akony. Haubosiee npocroit

U TOYHBII CII0COO JOCTUXKEHUSI 3TOTO COCTOUT B CJIEJIYIOIIEM:
ap = L P ((k + D12 — gH-172) - k> 0, (31)

a, =0, k<O.
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3mech Ly — KoHCTaHTa, paBHAS
1 > H—-1/2 H—1/2)2
LH_2H+/0 ((s+1) — H-1/2)2g¢ (32)

KoncranTta Ly MOXeT ObITH BbhIpakeHa depe3 raMmma-QyHKIU Dii-

aepa (eum. pabory Hoppoca u mp. [151]):

Lo 2HT(3/2 — H)
TNT(H+1/2)T(2 = 2H)

Tak kaxk ar = 0 mpu k < 0, nosyuaem (opmysry

J
Xj= > a;j &

k=—00

Ha npakTtuke ymo0HO, BO-IIEpPBBIX, IEPEHyMEpOBAThH MHJIEKCHI, 3a/1aB

X; B BUJIE
Xj= > ajiCr, (33)

Gk = &
Bo-BTOpBIX, HEOOXOMMO MCKJIFOUUTH OECKOHEYHOE CyMMHUPOBaHUE —
OrPAHUYUTH YUCJIO CJAATAEMbIX, TO €CTh BMECTO (33) 3a/1aTh HOBBIE CJIy-

JaliHble BeJIUIUHDI X;‘ B BUJIE

Xj = 2 kG, (34)

e M — KoHedHOoe 4YMCJIOo, BhIOMpaeMoe B 3aBUCUMOCTU oT N u H.
O6oznaunm S' = X7+ X", JlokarkeM jieMMy, 103BOJIAIONLYIO BHIOPATH
koHncranty M rTak, 4roObl OTHOCUTEJIHHOE U3MEHEHUE JIMCIEPCUU 11PU

samere (33) na (34) ObLIO HEBEHKO.

Jlemma 3.1 ITycmo H #1/2, ¢ > 0,

(H —1/2)? \ =
" (L%,s(Q - 2H))

M =

| S

Tozda
i 2On = 5h)
n=—0oo DSn - 7
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JlokazaTeabcTBo.
3ameTuMm, 410

Sn—=Sy =2 > kG =

j=1k=M+1

= Z Z aj+ka:
k=M+1j=
[TepecTanoBka mopsijika CyMMHUPOBAHUSI 3/16Ch BO3MOYKHA, B CHUJLY CXO-
JIMMOCTH C BEPOSITHOCTHIO 1 BHYTPEHHUX PSIJIOB B COOTBETCTBUU C TEO-
peMoii O Tpex psdajiax.

Tak Kak

1
> ) =1laj = T ((n+k+ D)2 — (k+1)1717),
H

DCk: — 17
TO
* 1 s _ _ 2
D(S, — 5%) = e %H ((n+k+ 1712 — (k4 1)771/2)7,
ITycte M + 1 = cn. Torna
L Y
SR (k4 D)E2 (4 1)H12)?
= lim 2 ol =
n—oo LHTL
! < 1 kol k1 H_1/2>2_
= 7, ;nn<(1+n+n) o+ =

— LIQ/OO ((1 o xH_1/2)2d$.
H C

B cuiy HepapeHcTBa

(1 +2) 712 = 222 < ((H - 1/2)a2)°,
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oJIyyaeM
. D(Sn - S;) (H - 1/2)2 © 93
R TSy -l A
(H —1/2)2c2H2
- LL(2H -2)
ﬂﬂﬂ BbIIIOJIHEHU A YCJIOBI/I?{
L T
JIOCTATOYHO
_ 2\ 375m
c > (H 1/2) )
— \L}e(2—2H)

CﬂeﬂOBaTeﬂbHO, MO>KHO B34Tb

d (H1/2)2>)212H

M = 5
L5e(2—-2H

S —— |

JlokazaTenbeTBO 3aBepPIIEHO.

st neneit mojenuposanus npumem € = 0, 01.

Aneopumm modeauposarus

dparmanrvrozo 6POYHOBCK020 JBUINCENHUMA

Anropurm 3.3 1. Jlas sadannoir H # 1/2, n > 1 swuucaum xon-

CMamnmoL
I — 2HT'(3/2 — H)
TTNT(H+1/2)T(2 = 2H)’
H-1/2)? \=
v N A
L5e(2 —2H)
2. T'enepupyem cayuatinve sesuvunv, (g, k= —n,..., M. Omu cay-

YaMHve 8eAULUMHDL NPpUHUMAOM 3HAYEHUA lu-1c 6EPOAIMHOCITNAMU

no 1/2 U HE3ABUCUMDL 6 COBORYNHOCTNU.
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3. Hadidem snavenusn X3 = Zi;w:_j a1 Cr, J=1,...,n.
4. Hpocymmupyem natidennvie snavenus: Sy = X{ + ...+ X},

B kauecrBe HPUJIOKEHUs ITPOLE/LyPbl MOJICJIMPOBAHUS IIPOBEPUM CO-
OTBETCTBHE CPEAHEKBa/JAPaTUIE€CKOI'O OTKJIOHEHHsI OICHKHU, HOHy‘{aeMOﬁ
QJIEMCHTAPHBIM 3HAKOBBIM METO/O0M, PE3yJibTaTaM MOJCJINPOBaHWA.

TeOpeTI/I‘{eCKOG SHa4YeHune CTaH/1apTHOI'O OTKJIOHEHW S

o 0'1/2 o 21

CT/n a2

Pezynabrarhl 1151 MOJIeIbHBIX JaHHBIX TIogcunTanbl 1o 10 000 rezaBn-

cuMbIM 3dKcriepuMenTam. [losiydaem ciiejiytoniyto TabJinily, U3 KoTopoil

BUAHO COIJIaCcHue OIIEHKU C TEOPETUYCCKHUM SHAYECHHUEM.

Tabui. 3.1. Teoperuueckue u BbIOOPOUHbBIE 3HAYCHUS CTAHIAPTHDIX

OTKJIOHEHUl onleHKH napamerpa H 1mo merojy 3nakos npu H = 0, 5.

n o g

16384 | 0,00885 | 0,00889
8192 | 0,01251 | 0,01254
4096 | 0,01770 | 0,01783
2048 | 0,02503 | 0,02528
1024 | 0,03540 | 0,03599
512 | 0,05007 | 0,05080

3.5 Kpurepun pasaagkm ppaKkTaJbHOTO MIyMa

[Toctpoum KJiacc KpUTEpHUEB Jijisi IPOBEPKU I'MIIOTE3bI O TOM, 4YTO MHC-
caejJlyeMble JaHHble — (DPAKTAJbHBIN IayCCOBCKMI IIYM, HMPOTUB AJib-
TEPHATUBHO} THIOTE3bl O TOM, UTO MPOUCXOJUT pasfajka (U3MEHEHUe

napamMeTpoB) bpakTasbHOIO TaycCoBCKOro myma. OTMeTuM, 4To 371eCh
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pe3yIbTaThl MPEJbIYINero naparpada y»xe He TOJATCH, Tak KakK ITPU
coHoBHO# runorese H # 1/2.

[Tosromy KpuTepuu OyJIlyT OCHOBBIBATLCS Ha PA3HOCTAX OIEHOK Ma-
pamerpa H, nosiydeHHbiX pa3HbiMu Merojamu. Hamomuum, 9To OIEH-
KU METOJ0M HOPMUPOBAHHOIO pasmaxa Hi u merogom aucuepcun Ho
OTBETCTBEHHBI 34 MIODAIBHOE OBEJCHUE Ipolecca, a OneHka Hs — 3a
JIOKAJIbHYIO XapaKTEePUCTUKY — YaCTOTY MEPEMEHbl 3HaKa IMPUPaIeHU-
simu 11potiecca. Vciosib3ys pesyJibrarbl MOJIe/IMPpOBaHus U pa3paboTaH-
HbIE TTPOTIETYPHI OIEHUBAHNS TTAPAMETPOB, TTOJIYIaeM CpeJIHre 3HaATeHUS
U CTaHJIapTHBIE OTKJIOHEHUS pa3HOCTell OIeHOK napamerpa H pasHbiMu
merojamu. Ha ocHoBaHuM 9TUX BEJIMUYUH IOCTPOUM KPUTEPUU [IPOBEPKU
TUTIOTE3bl O COOTBETCTBUH BHIOOPKU MOJIETN (hPAKTATHLHOTO I'ayCCOBCKO-
o TIyMa.

Kaxkjiast u3 1n1puBejIeHHbIX HU2Ke OLleHOK BbluncieHa 1o 10 000 nesa-
BUCHUMbBIX 3KCIIEPUMEHTOB, B X0/ KaXKJIOTO U3 KOTOPBHIX MOJIETNPOBATIACD
MOCIIEI0BATEHHOCTD JUTHB 214 = 16384. DJieMeHThI TTOCIeI0BATEIHHO-
CTU CyMMUPOBAJIUCH 110 T TYK. Pesyjibrars 1nojydenst cosmectHo ¢ H.
C. Bakpesckoii u omybsukoBaubl B pabore [178].

[TpueieHHbIe HUXKE TAOJIHUIBI OYJIyT UCITOJIb30BATHC KPUTEPUEM Pa3-

JlaJik (PPaKTaJbHOI'O ILIyMa 110 Pa3HOCTHU OLEHOK.
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Tabs. 3.2. Beibopounbie pasznocTu oneHok napamerpa H npu H =0, 1.

H=01 | Hy—H; | H —Hy | H —H
T=1
cpepnee | -0,17703422 | 0,17923102 | 0,0021968

CcTaHJ. OTKJI.

0,036489233

0,032609995

0,014616065

T =2

cpejsinee

CTaHJI. OTKJI.

-0,14864335
0,042055216

0,19210632
0,037852771

0,04346297
0,021427846

T=4

cpejiee

CTaHJI. OTKJI.

-0,14864335
0,042055216

0,19210632
0,037852771

0,04346297
0,021427846

T=2_8

cpejiHee -0,09906138 | 0,22349412 | 0,12443274
cran/i. oTkJ. | 0,062656741 | 0,051872978 | 0,033636814

T =16

cpejiHee -0,08035762 | 0,24383414 | 0,16347652

CTaHJI. OTKJI.

0,071254242

0,060207322

0,049254307

T=232

cpejiee

CTaH/]I. OTKJI.

-0,07919516
0,097946017

0,26429596
0,067610298

0,1851008
0,071115158
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Tabs. 3.3. Beibopounbie pasznocTu oreHok napamerpa H npu H = 0, 2.

H=0,2 | Hy—H; | H —Hy, | H —H
T=1
cpeanee | -0,14237918 | 0,15727741 | 0,01489823

CcTaHJ. OTKJI.

0,035246687

0,030459726

0,016603262

T =2

cpejsinee

CTaHJI. OTKJI.

-0,11895032
0,041892942

0,1689961
0,035137924

0,05004578
0,021686848

T=4

cpejiee

CTaHJI. OTKJI.

-0,11895032
0,041892942

0,1689961
0,035137924

0,05004578
0,021686848

T=2_8

cpejinee

CTaHJ. OTKJI.

-0,08218572
0,061262276

0,19852188
0,048596221

0,11633616
0,033206582

T =16

cpejinee -0,07887883 | 0,21794118 | 0,13906235
cranji. orki. | 0,08624373 | 0,058539551 | 0,049795107

T =232

cpejiHee -0,07418146 | 0,24037828 | 0,16619682

CTaH/]I. OTKJI.

0,109714767

0,071501567

0,067484294
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Tabs. 3.4. Beibopounbie pasznocTu oneHok napamerpa H npu H =0, 3.

H=0,3 | Hy—H; | H —Hy, | H —H
T=1
cpejee -0,1014374 | 0,12876271 | 0,02732531

CcTaHJ. OTKJI.

0,036165723

0,030692642

0,019416744

T=2
cpejsinee -0,08433383 | 0,13870339 | 0,05436956
crany. otkJ. | 0,042525024 | 0,03525273 | 0,024635365
T=4
cpejiee -0,08433383 | 0,13870339 | 0,05436956
cranji. orkJi. | 0,042525024 | 0,03525273 | 0,024635365
T=238
cpejinee -0,06173435 | 0,16498069 | 0,10324634
cran. otkJa. | 0,062533829 | 0,047858462 | 0,03905053
T =16
cpejinee -0,05050501 | 0,18161748 | 0,13111247

CTaHJI. OTKJI.

0,071071564

0,056407248

0,040454837

T=232

cpejiee

CTaH/]I. OTKJI.

-0,05364633
0,097307689

0,20210082
0,067983405

0,14845449
0,060773401
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Tabs. 3.5. Beibopounbie pasznoctu oneHok napamerpa H npu H = 0, 4.

H=04 | Hy—H; | H —Hy | H —H
T=1
cpejee -0,063201 | 0,10956313 | 0,04636213

CcTaHJ. OTKJI.

0,035557578

0,026836393

0,021746884

T =2

cpejsinee

CTaHJI. OTKJI.

-0,05736817
0,041322667

0,11898748
0,030786063

0,06161931
0,025036643

T=4

cpejiee

CTaHJI. OTKJI.

-0,05736817
0,041322667

0,11898748
0,030786063

0,06161931
0,025036643

T=2_8

cpejinee

CTaHJ. OTKJI.

-0,05579668
0,053989735

0,14387893
0,041974402

0,08808225
0,036799524

7T=16

cpejinee

CTaHJI. OTKJI.

-0,05119891
0,068387095

0,16014747
0,050243817

0,10894856
0,047463248

T=232

cpejiee

CTaH/]I. OTKJI.

~0,04947055
0,094631286

0,18048762
0,061540765

0,13101707
0,062477004
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Tabs. 3.6. Beibopounbie paznocTu oneHok napamerpa H npu H = 0, 5.

H=0,5 | Hy—Hs | H — Hy | H — Hj
T=1
cpejiHee -0.023032 | 0.084127 | 0.061095
cran1. orki. | 0.037376 | 0.026095 | 0.024822
T=2
cpejHee -0.027875 | 0.092420 | 0.064545
cran. orki. | 0.043872 | 0.030157 | 0.028647
T=4
cpejHee -0.027875 | 0.092420 | 0.064545
cran . orki. | 0.043872 | 0.030157 | 0.028647
T=238
cpejiHee -0.039474 | 0.114159 | 0.074686
cranyg. orkJ. | 0.060682 | 0.041762 | 0.038782
T =16
cpejHee -0.046658 | 0.128577 | 0.081919
cran. orki. | 0.075210 | 0.050297 | 0.047281
T =232
cpejHee -0.052893 | 0.146422 | 0.093529
cranji. orkJ. | 0.092467 | 0.061685 | 0.059766
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Tabs. 3.7. Beibopounbie pasznoctu oneHok napamerpa H npu H = 0,6.

H=0,6 | Hy—Hs|H —H, | H — Hs
T=1
cpejiHee 0.010064 | 0.062017 | 0.072081
cranyg. orkJ. | 0.038681 | 0.023529 | 0.027824
T=2
cpejinee -0.008340 | 0.069665 | 0.061325
cranji. orki. | 0.043919 | 0.027160 | 0.030429
T=4
cpejHee -0.008340 | 0.069665 | 0.061325
cranyl. orki. | 0.043919 | 0.027160 | 0.030429
T=238
cpejiHee -0.036853 | 0.089048 | 0.052195
cran. otkia. | 0.060298 | 0.037700 | 0.040038
T =16
cpejinee -0.048286 | 0.101701 | 0.053414
cranji. orkir. | 0.072963 | 0.045552 | 0.047517
T =232
cpejHee -0.059689 | 0.117374 | 0.057685
cranjl. orkii. | 0.089128 | 0.055897 | 0.058955
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Tabs. 3.8. Breibopounbie pasznocTu oneHok napamerpa H npu H = 0,7.

H=0,7 | Hy—Hs | H — Hy | H — Hj
T=1
cpejiHee 0.030767 | 0.042929 | 0.073696
cranyg. orkJ. | 0.040552 | 0.022112 | 0.030947
T=2
cpejHee -0.000573 | 0.049975 | 0.049402
cranji. orkir. | 0.045783 | 0.025470 | 0.033807
T=4
cpejHee -0.000573 | 0.049975 | 0.049402
cranyl. orki. | 0.045783 | 0.025470 | 0.033807
T=28
cpejiHee -0.041834 | 0.066727 | 0.024893
cranyg. orkJ. | 0.060457 | 0.035238 | 0.040928
T =16
cpejHee -0.054999 | 0.077348 | 0.022349
cranji. orki. | 0.070078 | 0.042391 | 0.045965
T =232
cpejHee -0.068660 | 0.090443 | 0.021783
cranji. orkJi. | 0.082082 | 0.051880 | 0.054137
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Tabs. 3.9. Beibopounbie pasznoctu oneHok napamerpa H npu H = 0, 8.

H=0,8 | Hy—Hs |H —H, | H — Hs
T=1
cpejiHee 0.022791 | 0.028008 | 0.050800
crag. orkJa. | 0.036683 | 0.019734 | 0.029978
T=2
cpejHee -0.018853 | 0.034917 | 0.016064
crang. orkia. | 0.042016 | 0.022705 | 0.032820
T=4
cpejHee -0.018853 | 0.034917 | 0.016064
cranj. orki. | 0.042016 | 0.022705 | 0.032820
T=238
cpejiHee -0.066431 | 0.050392 | -0.016040
cragj. orkJ. | 0.054396 | 0.031492 | 0.038700
T =16
cpejHee -0.083921 | 0.060134 | -0.023787
crang. orkia. | 0.065044 | 0.038085 | 0.044192
T =32
cpejHee -0.097920 | 0.072261 | -0.025659
crang. orkJ. | 0.079647 | 0.046973 | 0.053042
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Tabs. 3.10. Beibopounbie pazHocTu oleHoK rnapamerpa H mpu

H=0,9.
H=0,9 | Hy—Hs |H —H,| H — Hs
T=1
cpejHee -0.012699 | 0.015234 | 0.002535
cran. otkJa. | 0.040094 | 0.018159 | 0.035454
T=2
cpejsiHee -0.051151 | 0.021121 | -0.030030
cragj. orki. | 0.043646 | 0.020793 | 0.037140
T=4
cpejiee -0.051151 | 0.021121 | -0.030030
crany. orki. | 0.043646 | 0.020793 | 0.037140
T=28
cpejHee -0.091008 | 0.033654 | -0.057354
crap. orkJa. | 0.055642 | 0.028571 | 0.043486
T =16
cpejinee -0.105099 | 0.041602 | -0.063497
crang. orkJa. | 0.064605 | 0.034402 | 0.048124
T =32
cpejHee -0.118214 | 0.051627 | -0.066587
cranj. orki. | 0.076878 | 0.042212 | 0.055334

st ipuMeHeHusi TTIOCTPOEHHOIO HUXKE KPUTEpHUsi TpedyeTcst, 4To0bI
PA3HOCTU OLEHOK I1PU BEPHON OCHOBHOM I'MIIOTE3€ MUMEJU HOPMAaJbHOE
pacrpejienenre. OTMeTHM, 9YTO B HACTOSIIEE BPeMsI HE CYIIEeCTBYeT Teo-
PETUUECKOT0 JIOKa3aTeJbCTBaA 3TOr0 (hpaKTa, TaK Kak TpedyeTcss COBMeCT-
Hasi HOPMaJIbHOCTb OLEHOK pas3HbiMu Merojamu. llodromy HOpMasib-
HOCTb PA3HOCTEl OTEHOK TTPOBEPSIACH IKCIIEPUMEHTAILHO TPUMEHEeHNeM

CTATUCTUUECKUX [POIEJLYDP, Olucanubix B [60).
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AJropuT™ TTPOBEPKM COOTBETCTBUsT MOJETN (PPAKTATHLHOTO T'ayCCOB-

CKOI'O IryMa COCTOUT B CJICAYIOIIIEM.

AgropurMm 3.4 1. Buwbopams dee ouenku napamempa H u no umero-

WUMCA JaAHHBIM BHIYUCAUIMD peasusayuy Imur OUEHOK HZ U Hj

2. Ilo maba. 2.2 — 2.10 daa coomsemcmeyrowezo H u daa coom-
semcemsyrowezo tau = 16384 /n natimu ouenky mamemamuueckozo

091CUDANUA Cjj U CTNANIAPMN020 OMKAONENUA Tjj PASHOCTIU OUELHOK.

3. Hatimu docmuzaemuiti YpoeEHHL 3HAYUMOCU HA OCHOBAHUU ACUMT-

momuvecrkot HOPMAADBHOCTIIU pa3Hocmeu° OUEHOK!

el =2(1— <I>(|ﬁz- — f{j — aij|/0i))-

[

Dror Kpurepuii Oyjer HPUMEHSITHCA JJisi [IPOBEPKHM COOTBETCTBHUS

JIAHHBIX MOJIe/ I (ppaKTaJbHOIO OPOYHOBCKOT'O JBUXKEHMUH.

3.6 Kpurepuu mnpoBepKH THUIIOTe3 00 OJHOPOJHOCTH ppak-

TAJIbHBIX TAyCCOBCKUX IMyMOB 1 UX 0000IIeHMit

[Tycrs cormacuo ocuoBroi rumorese (X, ..., X, ;) — cranuoHapHas
rayCCOBCKasl TTOCJEOBATCILHOCTD CIYUYaiHBIX BEJUYUH ¢ MaTeMaTHde-

2 u xoppesnsuuamu corr(&;, &) =

CKUM OXKHJIQHUEM « JIAcHepcueit o
r (i —j), oae r(-) — HEKOTOpast KOppeJsiiuonHas hyHKITHSI.

Ormernm, aro coracto (11) B caiydae dpakTaaIbHOTO TAayCCOBCKOTO
1yma

1
r(t) =5 (It + 127 4 |t — 127 =20t .
PaccMmoTprum cratucTuky

J = TiaXi A
S Xi B

CrpapeinBa, caeayomasi O9eBUIHAST JIEMMA.
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Jlemma 3.2 Qucaosvie Tapaxmepucmuky YUCAUMENAS U 3HAMEHAMEN
dpobu, J = A/B pasnol

FA =na, EB = ma,

B crenyrorieit TeopeMe HaiiJIeHO TpeICTaBICHHAE JIJIS IIJIOTHOCTH Pac-
npejieJleHus OTHOIIEHUsT KOMIIOHEHT HOPMAaJIbHOI'O CJIYYailHOIO BEKTOPA

(B wacTHOCTH, JIJIsi CTATUCTUKY J).

Teopema 3.4 Ecau (A, B) — deymephviii nopmasvroid eexmop, mo

NAOMHOCTL pacnpedesenus caywatinot eesununs, A/ B umeem 6ud

2de
F28) = [~ 12l0usar (2t = 0)) Pay0y2(2)dz,

2de a3 = as?, ay = ay — paz, a1 = EA, ay = EB, 0f = 0f = DA,
— / 2 2 _ _ cov(A,B)
o4 = 01 1_p70-2_DB7/0_W'

B JaCTHOCTH, JLIs1 CTATUCTUKHU J KOHCTAHTbI

FEA EB,DA, DB, cov(A, B) onpejiesieHbl paHee B JIeMMe.

Jlokazare/ibcTBo.

Moxuo 3a1ath A u B caegyoomuM o0pasoMm:
A= ay+oi(pm + V1 = pP);

B = ay + o9m,

rae 11,72 € $p1 — HE3aBUCHUMBIE.

Obo3HaYUM

X=A Y=2B Z=X/Y.
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Torma

CiieioBaresibHO, IIJIOTHOCTb PACIIpE/Ie/IeHNs CIydaiiHol BeJIuIuHbl J

BbIPAYKAETCs Yepe3 MJIOTHOCTH PACHpeJIe/IeHUs CIyYaliHON BeJIMUUHbl

PABEHCTBOM
09 09
fa) =2 g7 (Za).
01 01
Tak kak
X =ai +oi(pm + 1= p*np),
Y = a3+ o1,
TO

X
Fz(t) = P{? <t}=
—P{X <1Y,Y >0} + P{X > 1Y, Y <0} =
= P{ay + o1(pm + 1 — p?m0) < tlaz+o1m),Y > 0}+

YP{X > 1Y, Y <0} =
t(az +o1m) — aro1pm

= P{np < , Y >0
{772 Ulm }+
+P{X >1Y,Y <0} =
00 t(a3+01t1) — aq —O'lptl
:/_gi Do, ( oI 2 )01 (t1)dt1+

t(as + o1t1) — a; — o1pty

+/__Ooa(1 — (I)Q’l( Ulm )@071(t1))dt1;

00 CL3—|—O'1t1 t(a3+01t1) — —Ulptl
fZ(t) = _% m@o,l( Ulm )900’1(t1))dt1—

_% as + Ultl t(a,3 - Ultl) — a]; — Ulptl

)po,1(t1)dtq;
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o0 ‘a3+01t1‘ t(a3—|—01t1) — —O'lptl
o) = [ (

= — t1)dt;.
o 0_1\/1_7p2900,1 O_lm )900,1( 1) 1

1 ;o0 tlas + o1t1) — a1 — o1pt
fZ(t) = a/ |a3 + a1t1|900,1 ( ( ’ ! 1) ! 1/ 1) @071(t1)dt1.
3 —0

0'1\/1 — p2

CrenaeMm 3ameny z = as + o1tq:

1 tz —a; — p(z — as) z —ag
t — d =
fz(t) - /_OO 2|01 ( R g po.1( o )dz

1 tz —a; — p(z — as)
= — Aa.012 d
I OO|Z’<P0,1< ST Puee(2)dz

Oboznaunm ay = a1 — pag. Toraa

f28) = [~ 12l0uas (2 = 0)) Pay0r2(2)dz.

Teopema, jj0Kka3aHa.

[Tosyunm mipejicraBienne MJIOTHOCTH pacipejiesienns: B Oojiee sSiBHOM

BUJIE.

Teopema 3.5 ILiomuocmov pacnpedeserus omnowenus A/B umeem

6ud
o o
fa) = 2 g7 (Za).
01 01
2de
—kodo _ kot
€ e 4 (0 ]CO bo ™
t = bo,| —P | b - —.|—
fZ( +p) 27'('0'40'3 k’o + 0 ]430 ( 0 2) 2 ko ’
o’ + o2 2a4to? + 2a307
ko = ko(t) = 24 by = by(t) = — 3 4
0 o(t) 20303 0 o(?) o3t + o3
alo? + a30? b2 (t
Cy) — Co<t) =43 34 do = do(t) = Co(t) — 0( )

o2+ o}’
gce konemanmol onpedesenvi 6 npedvdyuieti meopeme.

4 )
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JlokazaTeabcTBO
Hcrionib3yem patee 1oJiydeHHyo popMyJly:
o0
frt+0) = [ 12l0nm (28)) Pay opr(2)dz =

%) 0
[ ot () Punot (2 = [ 202 () Qa2

Boraucnum 1-it unrerpad:

/oo 1 (2t — ay)? 1 (z — az)? g
————exp | — exp | ————" | zdz =
0 o4\ 2 P 20‘2 0'3\/271' P 20-§

_ 1 /oo exp _O'%(Zt — CL4)2 ;|— gZ(z — a3)2 dz.
20403 /0 20503

[Ipeobpasyem 1okazaresb SKCIOHEHTHI:

03 (2t — ag)? + 03(z — a3)?

20303

03 (2t — aq)* + 03(z — az)?

20303

03(2%t? — 2aq4tz + aj) + o3(2* — 2a32 + a?)

20303

22(03t + 02) + z(—2a4to3 — 2a303) + ajoi + ajol

20303

B ot + o2 [ 2a4t03 + 2a307% ajos + a3o;
= 59 |F TE\ T 35 o 2,2 | 2 |-
20503 ostc + o} o3tc + o}

ILHH obJieryennst BbIYUCJICHUN BBeJIEM HOBbLIE IIE€PEMEHHDbIE!

o3t? + o3 - _2a4ta§ +2a30]  ajoi + a3o]
= = SR S B

20303 o2+ o3 o3t2 + o3’

[TepBoiit nHTErpas NPUHUMACT B/

k:
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1
2mo 403

L g,
2mo403 /0

oo 2
/0 e k(z +bz+c)zdz _

C +l=ud=c-Y% T i
JdeJlaeM 3aMCHDbI 2 5 = u, = C 4 Or'’Jla II€pBbIM MHTEI'PaJI

IIPpUHUMAECT BU/J]

1 S8 —k( 2+d) b
u — Ndu =
2m04073 /b/?e (u 2) ¢

—kd b

_ € 2 7 2
= 2770403(/1)/26 udu 5 b/Qe du).

Tak Kak
_ kb2

 _ku? _6 4
/17/26 udu = T

_ 2
u [y e M du mocie 3aMenb! uy/ 2k = v IPUHUMACT BHJ

T0 1-it uHTerpaJ paBex

—kd
€ k2 . é k2 .
0100 (/b/2 e " udu 5 /1)/2 e " du) =

—kd a
~° ‘ —b\ﬁ oo E) )
2moyo3 \ 2k 2V k 2

Tenepnb BeraucauM 2-it uarerpaJ. C coxpaneHueM oOO3HAUYCHU, BBE-

JACHHBIX IIPW BBIYUCJICHUU 1I€PBOI'O MHTEI'DAJIa, ITOJIyIacM

- (zt7a4)2

0 1 B
/ e e >
=00 gy 2T o3V 2T
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—kd _ B
_ e et b mia ]k
20403 2k 2V k 2
B nrore
—kd _kb2
e e 4 b |7 k
t = — — /=1 =D | by = —
fat+0) =5 ol 2 ~aV% 2

—kd _ kb2
Lt e ()
2w 4073 2k 2V k 2

e kd 6_# T k b [m
= /=P [by\ =] — ==
2mo403 k + k 2 2V k

Jlokazare/ibCTBO 3aBepIIeHO.

[Tomyuentbie Gpopmynsr ucnosmp3oBaauch B padborax [181], [182], [191].
Ecsin koBapualmonHast hyHKIMS U3BECTHA HE MOJHOCTBIO (HAIpUMED,
¢ TOUHOCTBIO JI0 TapamMeTpos o2, H), T0 MOXKHO 3aMEHUTH lapaMeTphbl
WX COCTOATETBHBIME OTIeHKaMu. Kpurepnii mpoBepKu rumore3nt 00 ofiHo-
POJIHOCTH CTPOUTCST C IOMOITIBIO JIOBEPUTEIHLHOIO HHTEPBAJIA MO MJI0THO-
CTH paclpe/ieieHus (ACMMIITOTHIECKOTO, €CJIH BMECTO APAMETPOB 110/1-

CTABJISIIOTCS OTIEHKH ).

3.7 Mogeab ¢ 3aBUCUMBIMHU CJIyYaHBIMHN BeJIMYNHAMU, pPac-

npe/ieJIeHHbIMU 110 CAMMETPUYHOMY yCTOMYUBOMY 3aKOHY

PesynbraTs! aToro naparpada sssigioTcs coBMecTHbiME ¢ B. E. Xunenko
n B. C. Koctumnbim u onybskosatisl B padore [167].

Mojiesiupyercst cramnuonapHast ciaydaiiHast 10C/e/I0BaTeJIbHOCTD, JJ1e-
MEHTBI KOTOPO#l UMEOT CHMMETPUIHOE aDCOJIOTHO HEIIPEPLIBHOE YCTOM-
quBoe pacipejeserne. CoBMECTHOE pacipejiesieHIe 3JIEMEHTOB [I0CJIe10-

BATEJbHOCTHU OIIPEJIE/IsieTCsl TPeMs lapaMerpaMu: apaMmerpomMm Xepera,
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PeryJIMpyomnM XapakTep 3aBUCUMOCTH; TapaMEeTPOM YCTONINBOTO 3a-
KOHA, OLIPEJICJISIONINM CKOPOCThH CXOMMOCTH IJIOTHOCTH PACIPEICJCHU s
K HYJIIO C POCTOM apryMeHTa; MacIITabHbIM mapamerpoM. ODOCHOBaHBI
M peajn30BaHbl CUJIBHO COCTOSITEJIbHBIE METOJbl OIEHUBAHUS ITUX I1a-
pamerpos. IlpoussejieHo cpaBHeHUE Pa3JIMYHBIX METOJ0B OLEHUBAHMUS
napamMeTrpa Xepcra.

OrmernM, 9To (ppakTasbHOE OPOYHOBCKOE IBUXKEHUE HE SIBJISIETCS
YJIOBJIETBOPUTEIbHON MOJIEJIBIO SKOHOMUUYECKUX BPEMEHHbIX PsiJIOB, I1PU-
pallleHnsl KOTOPBIX, KaK IIPAaBUJIO, OTJMYAITCA OT HOPMAJbHBIX OoJjiee
«TsKeJbIME XBocTaMmuy. Ha 310 ykasweiaer A. H. Illupsie B pabore
98] (1u1.3).

Jpyroit aBTOMOAENbHBIN IIpoliecc — mporece JleBu, T. e. mporecc ¢
HE3aBUCUMbIMU ITPUPAIIEHUSMEI, PACITPEJICJIEHHBIMA 110 YCTONIUBOMY 3a-
KOHY, BBeJIeHHbIi B paborax Jlesu u Xunduna (cm. [137]). B aroit mojesn
HET 3aBUCUMOCTH IPUPAIIEHUN, HPOABJSIONIEil ceds B SKOHOMUICCKUX
JIAHHBIX.

O6001IEHrEM 00EUX ITUX MOJIEJIEH B JIMCKPETHOM BPEMEHU SIBJISECTCS
JITHEHHDBI aBTOMOJIEJILHBIN IIporiece, BBeeHHbI Takky. Ero cpoiicTBa
cucreMaTndeckun m3ydenbl B Mmonorpadun Camopogauiikoro n Takky
[152]. [pupaiienusi 91010 1ponecca 3aJalorcst Kak CKOJIb3sIIUe CPeji-
HUE OT HE3aBUCHMBIX CJIYUYalHbBIX BEJIMUUH, PACIPEJICJCHHBIX 110 YCTOM-
quBoMy 3akoHy. KoaduimeHnTbl CKOJIb34IIero cpejiHero BbIOMPatOTCst
CIEIUAJIBLHBIM 00pa30M JIJIsi 0becIedeHusl aBTOMOJIEILHOCTH MIPOIEcca I
OKa3bIBAIOTCs YOBIBAIOIIUMHU 110 CTEIIEHHOMY 3aKOHY C POCTOM JIara.

OnennBannio mapaMerpos (ppakTaabHOIO OPOYHOBCKOIO JIBUXKEHMS,
a TaK»Ke [1apaMeTpPOB IIPOLEcCOB JIeBU HOCBSIIIEHO OOJIbIIOe YUCI0 CTa-
Teit. ABTOpY He M3BECTHBI PabOThI, B KOTOPBIX OIEHUBAJIKCH ObI HMapa-
MeTPhI JIUHEHHOIO aBTOMO/IEJIBHOTO MPOIECCa, OJHAKO TOCTPOEHKE I1PO-

neayp Taxkoro OlicHMBaHUA HE ABJIAECTCA TEeMOU HaIIero pacCMOTpEeHNA.
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B nannoii pabore mpejiyioyKeH Criocod reHepaln mocae0BaTeIbHOCTH
HEIr'ayCCOBCKUX CJIyYalHbIX BEJIMUNH, UMEIOIIUX YCTORUNUBBITT a0COJIIOTHO
HETIPEPLIBHBIN CUMMETPUYHBIN 3aKOH pactpenenenus. [Ipm satom ciy-
JailHble BEJIMYNHBI ABJIAIOTCA 3aBUCUMbBIMU, U BO3MOXKHO PEryJiMpoBaTh
XapakTep 3aBUCMMOCTU HPUPAIIEHUH 110 aHAJIOIMHU C [0Ka3aTe/ieM Xep-
cTa (PpaKkTaJTHLHONO OPOYHOBCKOTO JABUKEHUSA. TaCTHBIME CJIyIasdiMU Ta-
KUX [OCJIEJI0OBATEILHOCTEH SABJIAIOTCS (ppaKTaJbHBIN rayCCOBCKUM 1Ty M
U 110CJIEJI0BATE/IbHOCTb HpupalleHuit npoiecca Jlesu.

[TocnenoBaTebHOCTD YACTUIHBIX CYyMM 3JIEMEHTOB TaKUX TOCTIEI0BA-
TEJbHOCTEN He SBJISeTCS aBTOMOEbHOMI (3a VUCKJIIOYEHUEM JIBYX YITOMSI-
HYTbIX BbIIIE YaCTHBIX CJIyqaeB), HO ¢BJISIETCs IIOJIC3HOU MOJIEJIBIO Bpe-
MEHHDIX PsIJI0B, BCTPEJAIONNUXCS MPU SKOHOMUYecKoM anajnze. Mojennb
XapaKTepU3yeTcs TpeMs napaMeTpamMu, JIJis KOTOPbIX OO0OCHOBaHbI U pe-
aJIn30BaHbl COCTOsITE/IbHbBIE IPOLIE/yPbl OlleHuBanus. Hapsijly ¢ olenka-
MM 10 METOJTy MaKCHUMAaJbHOT'O IIPABJIONOI00N S, TPYI0EMKOCTH BHITUCTe-
HUsI KOTOPBIX OYEHb BEJIMKA, MTPEJJIOKEHbI 1 000CHOBAHbI CUJIBHO COCTO-
dATeJIbHbIE 1IPOLE/yPbl OLEHUBaHUA [1apaMeTpoB, UMEIOLIUe MaJylo TPy-
JIOEMKOCTb BBIUUCJIEHUS, IMHEHHO 3aBUCAILYIO OT 00beMa UCCIIeTyeMbIX
JlanHbiX. [ napamerpa aBTOMOJIEJBHOIO 3aKOHA, 3TO METOJ| MOMEHTOR
¢ Jiorapudpmuyueckoit pyHKIMe, a jijis napaMmerpa Xepcera — OMHAPHbI
3HAKOBBIH MeToJ 1. MojietmpoBaHue MOKa3bIBAET, IYTO 9TH CHOCOOBI JTAI0T
MOTPEITHOCTH OlIEHUBAHUS, OJIM3KYIO B CPEJIHEKBA/PATUUECKOM CMbICJIC
K TIOTPEITHOCTU METOIa MaKCUMAJIHLHOTO TTPaBI0Noa00us. B To xKe BpeMs
TPYJIOEMKOCTD 3THX CIIOCODOB ropa3io HUXKe.

N3102x1M aJIropuT™M MOJICJMPOBAHUS MTOCJIEIOBATEIHBHOCTH C 3aBUCH-
MbIMU [IPUPALIECHUAMU, PACIPEJCJCHHBIMU 110 YCTORYUBOMY HErayccos-
CKOMY CUMMETPUIHOMY 3aKOHY ¢ abCOJIIOTHO HENPEpPbIBHBIM PacIpe/ie-
JICHUEM.

AJIropuTM COCTOUT B TOM, UTO CHadaja TeHepUpyeTcs (ppaKTaJbHbIH
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rayCCOBCKUI TITyM, T.€. MOCJIe0BATEIbHOCTh NpUpalleHnii ppakTaabHO-
10 OPOYHOBCKOI'O JIBUXKEHU € 3a/[aHHOM 3aBUCUMOCTBIO, OlIPE/JIe/isieMOit
nokaszaTejieM XepcTa. 3aTeM 9Ta HOpMaJibHasl MOCIeI0BATeIbHOCTD TTpe-
obpasyercsi B 10CJIeI0BATEIbHOCTH C YCTONINBBIM CUMMETPUUHBIM 3aKO-
HOM paciipe/Jie/ieHust, HO ¢ boJiee TsyKeJbIMU XBOCTAMU U ¢ COXPaHEHUEeM

TpebyeMoil 3aBUCUMOCTH.

Anropur™m 3.5 1. Ienepuposanue cexmopa W = (Wi, ..., W,)T
HE3ABUCUMDBLL CAYYGTUHDLT BEAUNUH, CO CMAHIAPMHBIM HOPMANDHBIM

PACNPEIENCHUEM.

2. Ilpeobpasosanue eexmopa W 60 dpaxmanrvroil 2ayccoscrut wym
¢ napamempom H, 0 < H <1 na ocrnose pasrogtcenus Koppesinu-

onnot mampuyor [130]: mampuyy
R=(r(i— 7)1
ede
1
r(k) = corr(Xy; Xipg) = 5 (I + 127 + |k — 127 — 2|k "),

nodeepzaem dexomnosuvuu no Xoaeuwomy % cudy R = AAT, 20e
A — nuotcnas mpeyeorvnas mampuua. anree dopmupyem eexmop

dparmanrvrozo 2ayccoscrozo wyma no creme X = AW.

3. Ilpeobpasosarue npupauwenuts x asmomodesvbHomy 3akony no dop-
MYAE
Yi = F,7H(P(X5)),
ede ® — pynryua pacnpedesenus cmandapmmozo HOPMALLHOZ0 3a-
kona, F, — ¢ynruyus pacnpedesenus CuMMEMPUYHO20 AEMOMO-

deavroz0 3aK0Ha.

Borauciienune pynkuuu pacupejenetus Fy, cummerpudnoro abcoor-
HO HEIPEePBIBHOIO aBTOMO/IE/ILHOTO 3aKOHa paccMaTpuBaeTcd Huxke. [la-

paMeTp v MOXKeT IIPUHUMATh 3HaueHus u3 nojyunrepsasia (1; 2.
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OrmernMm, 4To Y; pacrpejiesienbl Kak MpUpPaIeHnst aBTOMOJIETHHOTO
[POIECCa ¢ HE3ABUCUMBIMU [IPUPAIIECHUSIMU, OJIHAKO YACTUYHbIE CYyMMbl
CJIYUIAiHBIX BEJUYUH Y; He 00pasyroT aBTOMOJEJILHOTO mporecca (mpu
OJIHOBPEMEHHOM BbIToJHeHn HepaBeHcTs H # 1/2 u ao # 2). Oreyr-
CTBHUE aBTOMO/ICJIbHOCTH MOXKHO [IPOBEPUTH HEIOCPEICTBEHHO BbIUUC/Ie-
HIEM pacipejesenns cyMMbl Y7+ Ys. [lapaMerpamu mporecca siBasiioTcst
nokaszaresib Xepcra H € (0; 1) u koaddunment aBroMoeJbHOCTH TPU-
paienuii o € (1; 2. llpu H = 1/2 ciuyvaiinble BeJMuntbl Y; sBIISIOTCSH
npuparierusMu nporecca Jlesu (B guckpernom spemenn). [lpn o = 2
cllydaiiHble BeJMIrHbl Y; 00pasytor ppakTajdbHbIi rayccoBekuii mym (B
JIMCKPETHOM BPEMEHH ).

Crenyst [149], mb1 Oyem ucnomb3oBaTh napamerpusaimio (A) 3omora-
pesa [41]. B coorsercrBum ¢ 310l napamerpusaiueil, XapakrepucTuie-
cKast (PYHKIMsI CHMMETPUIHOIO abCOJIFOTHO HEIIPEPHIBHOI'O aBTOMOJIEI b-

HOT'O 3aKOHA MMeeT BHU/
p(A) = exp (=" |A]).

B uwacrnocru, npu o = 2 110JiydyaeM [EHTPUPOBAHHOE HOPMaJIbHOE
pacIpejieJieHue ¢ JucIepcuei 202

[Tycry F,, — dyHknust pacrpejiesieHust CAMMETPUIHOIO abCOIOTHO
HEIPEPBIBHOIO yCTOWINBOI0 3aKoHa. COOTBETCTBYIOIIAS TJIOTHOCTD Pac-

npejieJieHus paBHaA

fulr) = = [ cos(te) exp (1) dr

PackJiajibiBasi KOCUHYC B psiJl U UHTEIPUPYS, MOXKHO NPUATH K DOP-

MyJie
1 1= (=) 241
Fo(z) = = + - |
() 2+7T;0 a(2n+1)! ( )

3mecs ' — ramma-gyuknms.

«

Psiyi exopurest st Beex © € R npu a € (1; 400).



130

B obsactu ¢XOJMMOCTHU PsiJl UMEET CMbIC] (DYHKIUU PaCIpe/ie/IeHns
YCTORUMBOIO 3aKOHa Tpu @ < 2.

CKOpPOCTDb CXOJIMMOCTH PsiJia 3aBUCUT OT 3HAUEHUS TTapaMeTpa & U OT
3HaueHust nepeMentoil x. Yem menbie a u Gosibiie ||, Tem GosibIie
Tpebyercsi caaraembix. Tak, upu o = 1,1, x = 10 u 3a1aHHO# TOYHOCTH
107% rpebyerca nmopsaaxa 1010 cmaraemsrx. Ilpn o = 1 pan cxomures
TOJIBKO Jitst |x] < 1.

Takum 00pa30oM, HPaKTUUECKUE BbIUYUCJIEHUs 110 3TOH (hopMmysie BO3-
MOXKHBI JIJIsT ¢ > 1, He cauikoMm OJm3Kux K 1.

[ToaTromy ectb MOTPEOHOCTH B AJTOPUTME, TTO3BOJISIONIEM BbIUUC/IATH
F,, ¢ BBICOKO# TOUHOCTBIO Jijisi JiI0ObIX 3HaueHuit a € (1; 2).

Msr Gysem ucnospzosars agroput™m Hosana, nsnoxennwiit B [149].
AropuT™ OCHOBaH Ha TOM, 9TO WHTErpPaJ, BBIUYUC/ISIONMI (YHKIINIO
paciipejiesieHust, IPUBOJUTCS € TIOMOIBIO CIIENUAJIbHON 3aMeHbl K UHTE-
rpajly OT OrpaHMIEHHON (DYHKITUU 10 KOHETHOMY TTPOMEXKYTKY.

st mammeit 3ajaan npunuMaed = 0 (pacnpejiesienue He COJEPIKUT
JMCKPeTHO KoMionenTbl ), 0 = 1 (napamerp maciiraba pasen 1), pp =0
(cmermenne mysesoe).

Brejennyio B [149] dyunkiuio V(0; a, B) npu = 0 oboznaunm V,(0).

[Tosyuaem

V() = .cos<9 ot ~cos((ar — 1)9).
sin(af) cos 0
Teopema 1 u3 [149] nepedopmysiupyercst ciieyonmm 00pasoM.

Hnsg x>0

m(aw—1) /0
1 /2 _a
Fo(z) =1- */0 exp (-:U“*lVa(@)) do;

™

fo(z) = Vo (0) exp (—z=1V,(0)) db;

fa(=2) = folz); Fo(—2) =1 - Fy().
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r(1+1)

T ’

Fa(o) - %

B [149] ormeueno, 1o nojbiHTErpasibHast (byHKIHST €XP (—xﬁ Va(ﬁ))

Kpowme Toro, f,(0) =

OrpaHuveHa, HEITPEPbIBHA ¥ MOHOTOHHO BO3PACTaeT Mo § Ha OTpe3Ke WH-
terpupoBatus. Ormernm, 9To oHa paBHa (0 B Touke 0, u paBHa 1 B TOUKe
7 /2. Boruncienue snauennit F,(z) 6ygeM IpoBOJUTh YUCIEHHBIM HHTE-
rpupoBanuem. VIcKroueHneM siBIsiiOTCs Caydan OOJIBITTUX WU MaJIeHb-
kux 3nadenuit x. Ilpu OoJibux T 10jibIHTErPaJIbHAs (PYHKIUS OYEHb
osmska K (0 BCIOAY Ha OTpe3Ke, 3a UCKJIIOYEHUEM MaJoil OKPEeCTHOCTH
rouku /2. Tlpu GJIMBKUX K HYJIIO T TOJbIHTErpabHast (DYHKIMsI OYEHb
Osin3ka K 1 BCIOJY Ha OTPe3Ke, 3a UCKJIIOYEHUEM MaJiOil OKPEeCTHOCTH
Toukn (.

B zaBucumocTu ot tpedbyemoit roaroctn A > 0 v 3HAYEHWST TepeMeH-
HOM T HailJleM HMXKHIOI I'PaHMIly MHTEpBaJia MHTEIrPUpOBaHus 6_ st
6onpimx 3navennit . Ilycrs 0 = §—e. [lpu ¢ — 0 pynxnus V, (5 —¢)

-1

. —a_ 1
OJIHOTO TIOPsiJIKA, MAJIOCTH ¢ (sing)a-1— ~ ga-1. I3 paBeHcTBa

exp (—:vaalsall) =A

oJIy YaeM
T
e=(—InA)*1z7 0 = 5~ (—InA)* e
Sror mHTepBan OyneM Hcmoab3osaTh mpu € < (—InA)7L 1o ectn

npu r > —InA.

HaiijieM BepXHIOO IpaHully MHTEPBaJa UHTEIPUPOBaHUs O Juist Ma-

T _

2
0 — 0 dynxums V() sxsusanentna (af) 57 ~ eo1. 13 3KBHBAJICHT-

JIBIX 3Havenuil x B 3apucumoct or A > 0 u x. [lycrs 0 = e. [Ipn

HOCTH
exp (—za1(af) 51) ~ 1 — A

oJIy4aeM
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[Tosioxxkmm 6 paBHBIM TTpaBOil YacTu:
x
- a—1"
aAa
dTor mHTEpBaJ Oyiaem wucnoah3oBarh npu O, < 0,1, To ecth npm
a—1
r < 0,laA <.

Nrak, moaydaem ciaepytormmii agropur™. ns panabix a € (1; 2),

0.

A > 0 onpejesisieM WHTEPBaJ WHTEIPUPOBAHUS:

— (=In A)*1x=®; unaue 6_ = 0;

s

5

Ha wnrepsasie (0; 6_) npunrMaem mojbiHTErpaibHy o DyHKIMIO paB-

ecin > —InA, 100 =3

a—1
ecim x < 0,1laA = | 10 0, = #; nHade 6, =
« a

noi 0;

Ha uHTepBase (01; §) IpUHIMAaeM NOJbIHTErPAIbHYIO (DYHKIMIO PaB-
HO#t 1;

Ha unrepsaje (6_; 0,) BolumcssieM MHTErpaJ Ha OCHOBE KBaJpaTyp-
Hoit popmyiiel Laycca—Kpomposa ¢ 61 toukoit (|79, §12.9).

Jljist orpuiaTe/ibHbIX 3HaYeHUi T ucnosnzyem dopmyiy Fo(—x) =
1 — F,(z).

CpaBHeHue pe3yJbTaToB BLIYMCICHUI ¢ pe3yJibraTaMid pabOThI aJiro-
purma Hosana nokaseisaer, uro st « € [1,1; 2] u z € [—10; 10]
HorperHocTb He npesocxogur 10714,

OueHuBaHre MapaMeTpoB METOJOM MaKCHMAaJLHOIO IMPaBIONOL00uUsT
110 Beibopke Y = (Y1,...,Y,) cocrout B MakCUMU3AIUK [LIOTHOCTH COB-

MECTHOI'O pacClpeac/JICHUA

1 1
X) = ——XTR™1X),
IX) = Graignae & O 200 )

e X = (Xq,..., Xy),

M&KCHMHS&L{I/IIO HY2KHO IIPOBOJIMTHL IIO COBOKYIIHOCTH IIapaME€TpPOB

a, H, 0. Opnako Takasi mporeaypa OKa3biBAETCsT BHITUCTUTENTHHO CJIOXK-
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HO¥1, 1 JIJIst BHIDOPOK OOJIBITIOro 00'beMa ee pean3oBaTh He yjaercs. [To-
9TOMY OyJIeM UCII0JIb30BATH IPUOJIMKEHHBIN aJIlOPUTM: CHavYaJ1a HalijieM
OIleHKY TapaMeTpa (¢ B HaYaJbHOM IMPUOJIMKEHUU, 3aT€M ee YTOUHUM.
[Torom Haiijiem oneHku napamerpoB o u H.

B kadecrBe HavyaJbHOIO HPUOJIMXKEHUS OLEHKK llapaMerpa « Oyjem
HCIIOJIb30BATD OTIEHKY TI0 «XBOCTY» pPacIpeJieJieHus. JTa OTleHKa OCHOBa~
Ha Ha TOM, YTO JIEBBII 1 MPaBbIil «XBOCTHI» CUMMETPUYIHOI'O YCTONYINBO-
I'0 paciipejiesieHust ¢ apaMerpoM (¢ ACUMIITOTUYECKU IPOIOPIUOHAJIbHbI
x~“. CrnenoBaresbHO, JIJIS JIOCTATOYHO OOJIBIINX h IJIOTHOCTH pacipe-

nesnennst ciydaitnoit Beamauabl Y;I{|Y;| > h} npubmmkento pasha
fla) = Klo["*I{|z| > h}.
Haitjilem koncranty K u3 ycjioBuit HOpMUPOBKU:

2/ o ZKhO"

(07

K:‘L”“.
2

Haitjiem onenky napamerpa o

Inf(x) =Ina+alnh—In2— (a+ DI{|x| > h}In|z|,

] 1
=1 =~ +Inh —I{jz| > h}1
Sl f(z) = —+Inh—Hz| 2 h}ln|z],

n

1
3 (2 + k=1 = hpnfyil) =0,
i=1 \(¥

1

{[Y|>htln|Y]|—Inh

[TpoBejienHbIE pacueThl IOKA3bIBAIOT, UTO K HanOOJIee TOUYHBIM Pe3YJ/Ib-

a =

TaTaM NPUBOANT BLIOOD B Kauectse h  15% -it Toukm, TO ecrh uucia,

KOTOPOE 110 MOJYJII0 npesocxoadar 15% snementos BbIOOPKY.

Teopema 3.6 Ouenka &, MakcuMu3upYOWQA

Z In f,(Y7),
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ABNACNCA CUADHO COCTNOAMEALHOT ouemfoﬁ napamempa .

JlokazaTeabcTBO

Jlokarkem cyIiecTBOBaHNE MaTEMATHIECKOI0 OXKUIaHMs
Eln fo(Y1) =2 [~ fo(2) In fo(z)dz.
Tak kax fo(+0) = fo(0) = iT(1 + 1) < o0, 10
/01 fo(z)In fo(x)dx

-1 opu r — +00, TO

/100 fa(x)In fo(x)dx

cxopurest. Takum obpasom, Eln f,(Y7) cymecrsyer.

cxogurest. Tak kak fo(x) ~ Cx

Coayuaitapie Besimunnbl In f,(Y;) — aro dynknuu or Z; — KOMIIOHEHT
dbpakTasbHOro rayccoBckoro iyma. Tak kak nocienosareabnocts {Z; }
CTallOHAaPHA, U €e KOPPEeISINOHHAA (PYHKIMA CTPEMUTCA K HYJIIO C PO-
cTOM Jiara, TO Jis nocaegosaresnpioctu {In f,(Y;)} Boinosnen ycumen-

HbBIN 3aKOH 60.HbH_H/IX quceJI.
1 n
= > Info (Vi) » Eln f,(V1)
n ;=1

C BEPOATHOCTBIO 1 COMacHO sprojaumdeckoil Teopeme Bupkroda (cwm.,
wanp., [82], c¢. 308).

B ciyuae H = 1/2 onenka & sBJsIeTCsi OUEHKOH MAKCUMAaJbHOIO
IPaBJIONO00U, U ee CUTbHASA COCTOATEJBHOCTD CJEJIYyeT U3 00X Teo-
peM 00 OlleHKaX MaKCUMaJILHOIO TPABJIONOA00US B CHILY CYIIECTBOBAHMS
Eln f,(Y1), a takke orpanunuennoctu f, () n ee HEIPEPHIBHOCTH 110 1a-
pamerpy « nipu « € [1; 2] (em. 9], ¢. 122, ciencrsue 3).

B ciyuae H # 1/2 onenka & He sIBJISIETCsI OIEHKOH MaKCUMaJIbHOTO
1PABJO10/1001s1, HO OHA OTBICKUBAETCS MAKCUMU3alUen TOM 2Ke CyMMbl,
YTO U B CJIydae He3aBUCUMbBIX KOMIIOHEHT, H B CUJTY CXOJIUMOCTH SABJIACTCA

CUJIbBHO COCTOYATEJILHOIA.
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JlokazaTejibCTBO 3aBePIEHO.

Jlist onennBanus napamerpos o2 u H npeobpasyeM jaHHble K HOD-
MaJbHOMY 3aKOHY.

Haxox ienne orneHkn MaKCMMaJibHOT'O TIPaBJIONOA00MsT U OLEHKH Ou-
HaPHbLIM 3HAKOBbIM METOJIOM OCYIIECTBJISIETCS 110CJI€ ITOr0 1peodpaso-
BaHUs TaK, KAK 9TO OBLIO ONKCAHO B COOTBETCTBYIOIIMX Haparpadax.

[Tpusesiem pesyibrarhl JIJisi MOJICTBHBIX JQHHBIX.

AjtropuTmM MOJCIMPOBaHUST U AJTOPUTMbI OICHUBAHUS 11apaMeTpPOB
OBLIM peaJim30BaHbI Jijist Kaxkjoro 3uadenns H ot 0,1 no 0,9 ¢ marom
0,1. [Tar o o Tak>ke pasen 0,1, 3unavyenus or 1,1 o 1,9. Pezynbrarsi,
lpuBejieHHbIe B TabJMIax, 1oJydeHbl ycpejnennem 7218 BbruucjeHuit
JUIs Kaxkoro 3Hadenus o u H. O6bem BBIOOPKH N BO BCEX CJIYUasAX PaB-
usisicst 1024. Yepes & u 6, 0603HaYEHBbI CpejiHee BHIOOPOUHOE 3HAUEHNE
1 BbIOOPOUHOE CPEJIHEKBA/PATUYECKOE OTKJIOHEHKWE OIEHKU lapaMeTpa,
Q.

Tabsinma 3.11. PesynbraThl olieHUBaHUS apamMerpa o MOAuUIIPO-

BAHHBIM METOJIOM MaKCUMAJIBHOI'O IIPABJIONOI00MSI.

ol 11 | 12 | 13 | 14 | 15 |16 | 1,7 | 18 | 19
& [ 1,101 1,201 | 1,303 | 1,402 | 1,503 | 1,601 | 1,700 | 1,803 | 1,903
G, | 0,023 10,026 | 0,028 | 0,029 | 0,031 | 0,032 | 0,032 | 0,032 | 0,029

B cienytomeit Tabsimiie depes H u By o603navuems cpejiHee BbIOOPOU-
HOE 3HAYEHWE W BHIDOPOUHOE CPEHEKBAIPATHIECKOE OTKJIOHEHNE OIEH-
KU rapaMerpa H MojpuduimpoBaHHbIM METO/IOM MAaKCHMAJIBLHOTO MTPaB-
JIOTIOI00USI.

Tabnuna 3.12. Pesynbrarsl onienuBanus napamerpa H mojuduimpo-

BAHHBIM METOJIOM MaKCUMAJIBHOI'O IIPABJIONOI00MSI.
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H|l 010203104/ 051|061 07/ 081 09

H 10,100 | 0,200 | 0,300 | 0,399 | 0,499 | 0,599 | 0,699 | 0,799 | 0,898
By | 0,011 | 0,015 | 0,017 | 0,018 | 0,019 | 0,020 | 0,020 | 0,021 | 0,021

CpejiHeKBapaTUIeCKOe OTKJIOHEHUE OIEHKN MEeHbIIe Mpyu MaJibix H.

B Tabsnte 3.13 gepes H u By o6osnauenb cpejiee BbIDOPOUIHOE 3Ha-
YeHne U BLIDOPOUYHOE CPeTHEKBaIPATUIECKOe OTKJIOHEHNE OIEHKN apa-
Merpa H OMHApPHBIM 3HAKOBBIM METOJIOM.

Tabauna 3.13. Pesyabrarsl oleHuBanus napamerpa H OuHapHbIM

3HaKOBbBIM METOJJIOM.

H| 01020304105/ 067107/ 08109

H 10,100 | 0,200 | 0,299 | 0,399 | 0,499 | 0,600 | 0,699 | 0,798 | 0,893
By 0,032 0,031 | 0,031 | 0,029 | 0,029 | 0,029 | 0,030 | 0,037 | 0,045

OneHka OMHAPHBIM 3HAKOBBIM METOJOM MMEET OTPUIATEIHLHOE CMe-
IeHne, BO3pacTarollee 10 MOJIyJ0 ¢ pocToMm H.

CpeiHexBapaTnIeckoe OTKJIOHEHUE OIEHKN TOUTH HE 3aBUCUT OT Ia-
pamerpa.

CpaBHUBasi pe3yJibTaThl BLIUUCICHUI, IPUBEJCHHbIE B TaOIUIAX 3.12
u 3.13, ciepyer OTMETUTH, YTO OTHOIIEHUE B 1/ B g He mpeBocxouT 1,5
g 0,5 < H <0,7. OrmeruM, 9TO Taknue 3HaUeHUs napamerpa H Tu-
IMUYHBI JIJIs psijia npuiaoxkeHuit. I[Ipu stux 3navenusx napamerpa H jjis
JIOCTVXKEHHUsT TAKOI'0 K€ CPEJIHEKBaJIPATUIECKOIO0 OTKJIOHEHUSI OIEHKU
MOIUMPHUIIPOBAHHBIM 3HAKOBBIM METOIOM TpeOyeTcs TpUMEpPHO B 2,25
pasa 0oJibIlle HAOJIONEHUI, YeM I OIeHKN MOIU(DUINPOBAHHLIM Me-
TOJIOM MaKCHMAaJILHOIO TpaBionoaobus. Mcrnosb3oBanne Moanduimpo-
BAHHOI'O 3HAKOBOI'O METOJIA IMPEJCTABIACTCSI OMPABIAHHBIM BBHUIY €TI0
MaJIO# BBIYUCIUTEIHLHON CJI0XKHOCTH B CUTYallud, KOrja obbeM HabJIro-

Ja€MbIX JIaHHBIX BCEJIUK.
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3.8 PesyabpraTrhl riiaBbl 3
B riaBe 3 moJiyueHbl CJeJyIOINUe OCHOBHbBIE PE3YJIbTaThl:

e [loyuen HOBBII CTATHCTUYECKUIT KpUTEpHil TPOBEPKU HOPMAJILHO-
CTH MAJIbIX BHIOOPOK, OCHOBAHHBIN Ha OTHOINEHNH Pa3Maxa BHIDOPKH
K MUHMMaJbHOMY creficunry. [lokazaHo, 4To OH Jiydlle KpUTepusi
[[Tanupo—Yuaka Ipu pe3Ko aCHMMETPUIHBIX aJbTepHaTmBax. Mc-

IpaBJeHbl KpUTHIecKue 3nadennsd s kpurepud [anupo—Yumka.

e [losyuen craTucTruaecKuii Kpurepuii NpOBEPKHU MUIIOTE3BI O TOM, UTO
1okazareJsb Xepcra H ¢ppakTajgbHOIO ayCcCOBCKOI'O IIyMa paBeH
1/2 nporus anprepuaruHoil runoresst H # 1/2. Kpurepuii oc-
HOBAH Ha MCIOJb30BAHUN OIEHKH IapamMmerpa OMHAPHBIM 3HAKOBBIM

MEeTOJIOM, HAHJICHHON B HPEJbIAYIIEH IJiaBe.

e Pazpaboran ajropuTM oOOHAPYKEHUS pa3iaaJku (PPaKTaJbLHOTO
rayccoBckoro myma. CraTucTuiaecKuii Kpurepuii orBepraer IruinoTe-
3y 00 OTCYTCTBHU Pa3jiajiKi, €CJU PA3HOCTh MEXKJy OIEHKAMMU TTa-
pamMerpa XepceTa MpeBLIaeT KPUTHIecKoe 3Hadenne. Kpuruueckue
3HAUCHUS BBIUMCJAIOTCA 110 Pe3yJbTraTaM MOJeJUPOBaHusA (ppak-
TAJIBLHOIO TayCCOBCKOro Imryma. ITokazaHo, 4To HAMIYYIINM OKa3bl-
BaeTCs KPUTEPUii, KCIOb3YONINI OIeHKN OMHAPHBIM 3HAKOBLIM Me-

TOJIOM M METOJO0M JIUCIIEPCUU.

e [Ipejioxken KpuTepuii MPOBEPKU TUIOTE3bI O CTAITMOHAPHOCTH I'ayC-
COBCKOM 110cj1ejioBaTe/ibHOCT. KpuTepuil 0OCHOBaH Ha BbIYUCJIEHUU
IJIOTHOCTHU PACHpeJeSICHUsd OTHOIIEHUA CYMM 3JIEMEHTOB IOCJe0-

BaTEJbHOCTHU IIPU BBITIOJIHEHWU T'UITOTESDI.

e [Ipejjiorkena 1 M3ydeHa HOBasi BEPOSITHOCTHAsT MOJIEIb — CTAI[O-
HapHad caydaiiHas MocaeIoBaTeJIbHOCTD, 3JIEMEHTHI KOTOPOl UMEIOT

CUMMETPUUYHOE a0COJIIOTHO HEIIPEPhIBHOE YCTOWYMBOE paclpe/iesie-
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rue. CoBMECTHOE pacIpejie/ieHre JeMEHTOB MOCJIE[0BATETbHOCTH
OIIPEJIE/ISIETCST TPEMsi TTapaMeTpaMu: apaMeTpoM Xepera, peryJsii-
PYIONIUM XapaKTep 3aBUCHMOCTH; TTapaMeTpOM yCTONIUBOTO 3aKO-
Ha, ONPEJICJIAIONUM CKOPOCTh CXOJMMOCTH TJIOTHOCTU Pacipejiesie-
HUST K HYJIIO C POCTOM apryMeHnTa; MacirabubiM napamerpom. Odoc-
HOBAHbI ¥ PEAJIM30BAHBI CUJIBHO COCTOATETbHBIE METOJIbI OIeHUBA~
HUST 9TUX TapamMeTpoB. [IponsseieHo cpaBHEHNE PA3JIMIHBIX METO-

JIOB OlIEHUBAHUS 11apamMeTpa Xepera.
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I'V/IABA 4

AHaJim3 OJTHOPOJHOCTU TEKCTOB

4.1 BBomgHbIe 3aMeYaHUd

uTepHer MOXKHO paccMaTpUBaTh KAK CUCTEMY, CTPYKTYPHBIMHU SJIEMEH-
TaMU KOTOPOI SBJISIIOTCSA TEKCThl. BO3HUKaET 3a/ia4a aHaJIu3a dTUX dJIe-
MeHTOB. TeKCTbl MOI'YT MMeTb BHYTPEHHIOI CTPYKTYPY, B YaCTHOCTH,
ObITH COCTABJICHHBIMU M3 PA3HOPOJIHBIX YACTEH, U4TO BBISIBJISETCS METO-
JaMu obHapy»KeHusI pasJyajku. Kak Oyner moka3aHo, MOJIE/Ib BIOOPKH
He sIBJISIETCsT BIOJIHE aJIEKBATHOW JIJIsT MOJEJIMPOBAHUST TEKCTOB, W JIJIsi
OJIHOPOJTHBIX TEKCTOB MUCIOJIB3YETCST MOJIEb (PPAKTATHLHOTO I'ayCCOBCKO-
ro HIyMa, a JjIsi PA3HOPOJIHBIX — MOJIEIb pa3ja ki (ppaKTaJbHOIO rayc-
COBCKOTO TriyMa. JlJist aHajn3a TeKCTOB MCMOJIB3YeTCs MaTeMaTHIeCKnii
alrapar oOHapyKeHUsl Pas3Jia/IKu B MOJIeJIM BbIOOPKM, OOHAPYKEHUs 3a-
BUCHMOCTH 3JIeMeHTOB (oTuunst Koadbdurnuenta Xepcera ot 1/2 B Moje-
au GbpaKTaIbHOTO TayCCOBCKOTO TTyMa), CTATHCTHYECKUE KPUTEPHH 00-
HapPYyKEHUsT Pa3/iajiki (PpakTaJbHOIO TayCCOBCKOIO IyMa, TO €CTh W3-
MEHEeHHUsI ero mapaMerpoB. TakuMm obpa3oM, NpUMEHSETCs BeCh MaTeMar-
TUYECKUil anmapar, pa3spaboTaHHbBI B TTPEIbILYIIAX IJIaBax.

B naparpade 4.2 paccMOTpeHbI 0JIHOIIAPAMETPUIECKUE BEPOSTHOCT-
HbIe MOJIEJIM TeKCTa. PaccMOTpeHbl CTaTHCTUYECKHEe CBOMCTBA, OIEHOK
MapaMeTpoB, OTHICKIBAEMBIX HA OCHOBAHUU CTATUCTUKU UNCJIA PA3HBIX
cioB. st mocsie1oBaTeIbHOCTH KOJTMIECTB Pa3HbIX CJIOB B Mojieiu Man-
J1eJIbOPOTa BBINOJIHAETCA (PYHKIMOHAJIbHAS IeHTpaJbHas IIpejebHast
teopema. [lokazaHna HeaJeKBATHOCTH MOJEJM BBIOOPKH (cucremarnye-
CKOE M3MEHEHHE OIEHOK 1apaMeTpoB ¢ PocToM obbeMa TekcTa). B napa-
rpacde 4.3 pazpaboTaH MeTOJ, aBTOPCKOIO MHBapHAHTa, — CIIOCOD COIIO-
CTaBJICHWST TEKCTY YHUCJIOBOI TOCIEI0BATEIIHHOCTH, COXPAHSIOIIEH CBON

CTATUCTUIECKHE CBOMCTBa i1t (pukcupoBaHHoro apropa. Crarucrude-
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CKWe KDPUTEPUU OOHAPYXKEHWsT Pa3JaJKu TMPUMEHSIOTCS sl aHaJIn3a,
OJIHOPOJTHOCTH TEKCTOB, & TaKyKe KOMOMHAIWUI TEKCTOB PA3HbIX aBTO-
poB. BripaboTanbl peKOMeHIaIui K UCIOJIB30BAHUIO 3TUX METOJIOB JIJIsd
HCCIIeIOBaHusT aBTOPCTBa. [IpoaHasm3npoBanbl cOOpaHUsT COTNHEHUN 1
I0KA3aHO, YTO MOJIEJIb BLIDOPKH JIJIst TEKCTOB OJJHOIO aBropa (1 MOJesb
passiaJiKy Jjisi TEKCTOB JIBYX aBTOPOB) CTAHOBSTCH HEAJCKBATHBIMU TIPH
6oJib11IOM 0O'beMe TekcTa. B naparpade 4.4 meTo bl oOHapyKeHus ppak-
TAJILHOCTH M METOJ/Ibl OOHAPYXKEHUs passajiki (PPaKTaJbHOIO I'ayCCOB-
CKOT'O TIyMa MPUMEHAIOTCA K aHAJN3y TEKCTOB OJIHOTO ¥ JIBYX aBTOPOB.

B maparpade 4.5 npusejieHbl OCHOBHBIE PE3YJIbTAThI TJIaBbI 4.

4.2 O,Z[HOHa.paMeTpI/I‘{eCKI/Ie BEPOATHOCTHBIE MOJ€eJIM CTAaTHu-

CTHUK TEKCTa

Pesynbrars! T0oro naparpada ssigorcs copmectabiMu ¢ H. C. 3akpes-

ckoit u M. I. HebyHnunbim u onybsmkoBanbl B paborax [163], [171].

4.2.1 OrmeHKu MapaMeTpPOB U UX COCTOATEJIbHOCTDH

OOBEKTOM M3YyUEHUs SIBJISIOTCS CTATHCTUKUA TEKCTa Ha eCTECTBEHHOM
si3bike. Vccnemyercs aJieKBaATHOCTb MOJICTUPOBAHUS STHX CTaTHCTUK
¢ MOMOIIBIO OJHONAPAMETPUUECKUX BEPOSITHOCTHBIX PaCIPEIeJICHN:
Manennbpora ¢ OeckoneunbiM HocuTeseM, Iwumda, reomerpuaecko-
ro. TekcT MojiesupyeTcs IOCJeI0BaTeIbHOCTHIO HE3aBUCHUMBIX OJIMHA-
KOBO PAaCIpeJIeJIeHHBIX CJIydailHbIx BesmauH. [[porpaMmuo peasinzoBan
MOJICUET CTATUCTHUK TeKCTa. MOHOTOHHAS 3aBUCHMOCTDL MATEMATHIECKO-
o OXKHUJIAHKS YUCJa Pa3HbIX CJIOB B TEKCTE OT I[apaMeTpa B Kaxk/Ioil
U3 UCCJIEIYEMbIX MOJEJIEH MO3BOJISIET CTPOUTH OIEHKHU 110 METOJY I0/I-
CTAHOBKH. Peayin30BaHbl aJI'OPUTMbI OTBICKAHHUS OIIEHOK IapaMeTpPoB U
AJICOPUTMbI HaXOKJICHUS PeaJIbHO JIOCTUTHYTOIO YPOBHS 3HAUUMOCTH.

[TpoBejien ana/u3 psijia MOITUIECKUX TEKCTOB Ha, PYCCKOM, aHIJIMHCKOM,
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HEMEIIKOM, (DPAHILy3CKOM si3bIKax. BhIsiBJIEHBI 3aBUCUMOCTH TTaPaMETPOR
OT $sI3bIKA, ¥ OT T'OJIa HAIMCAHUS CTUXOTBOPEHHUSI.

TekcT HA eCTECTBEHHOM SI3bIKE PACCMATPUBAETCs KaK II0CJIe/I0BATE b
HOCTH cJioB X1, ..., X,. 3nech Beqmannabl X;, ¢ = 1,..., N, IPUHAMAIOT
3HAYEHMsI B MHOXKECTBE S, KOTOPOe Mbl OyJIeM Ha3bIBATH CJIOBHUKOM S13bI-
Ka. Vceneyorcs CTaTUCTUKKY TEKCTa, KOTOPhbIe HEe CBSI3aHbI HEIIOCPE/I-
CTBEHHO C MMEHaMH CJIOB, TO €CTh M3MEPUMbIe OTHOCUTEJbHO CHUI'Ma-
aJsirebpbl, opoxk iennoit cobbrrusimu {X; = X}, 1 <i < j <n.

Mzyuaercsa ajleKBaTHOCTb MOJIEJIMPOBAHUsT 9TUX CTATUCTHK C II0-
MOIIBIO  OJIHOMAPAMETPUUICCKUX  BEPOSATHOCTHBIX  MOJIEJIEl  TEKCTa:
X1, ..., X, HE3aBUCUMbI U OJIMHAKOBO PACIIPEJIC/ICHbI ¢ PACIIPE/ICICHUEM
E{Xl :Z} = Pi, 1= 1,2,...

O603naanM N — quciio pasiuvHbX CJI0B B TEKCTE:

=2

Nén) — YHCJI0 CJIOB, BCTpeTHBIuXcst poBuo k pa3 (k= 1,...,n):

N]En): Z I{XllzZXZk#X],]E{l,,TL}\{Zl,,Zk}}

1<n<..<ix<n
Bamerum, uro N = y7_, N,gn).
B paborax [1-3| uccaenosan Buj wacmommozo cnexkmpa  {q;, i =
1,2,...} rekcra:

L i=NW 4 N g oj=1,.. N

n

q; =

SIS

Tx. K. Hund (em. [100]) nmokasas, 910 9acTOTHBIN CHEKTp GJIU30K
K bynknun ¢; = S/i, i = 1,..., M. B pabore B. Maugennbpora [63]
NPUBEJIEH PsiJi TEOPETUIECKUX cooOpaykeHuiil (IpocTasi BEpOSITHOCTHAS

MOJI€Jb, HHMOPMAIMOHHAS MOJIEJIh, MAPKOBCKasi MOJIEb ), TPUBOJSAIINX
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K 3akony ¢; = C'-i" % i=1,...,M, a > 1. B crarpe 10. A. IlIpeiinepa
[99] Tor ke 3aKOH TOJIyUEH JIJIsSi BEPOSITHOCTHOW Mojie i HanboJIbIei
crenenn obipocTu. McenejoBanue 4acToTHOrO CHEKTPa COIPSIKEHO €
psizioM TpyaHocreit. Tax, eciu npejnojaraTh, 4To CyIECTBYIOT BEPOSIT-
HOCTHU P1 > P2 = ... yHOTpeOJIeHUs CJIOB JJAHHBIM aBTOPOM, TO ¢; — P;
[OYTH HABEPHOE, HO JIJIsd JIIOOOr0 KOHEYHOIO TEeKCTa (3a MCKJII0YeHueM
BBIPOKJIEHHBIX MCKYCCTBEHHBIX TPUMEPOB) UUCJIO CJIOB, BCTPETUBIIUXCST
1 pas, nojoxkureabuo. st 91ux o ¢; = 1/n u 1m10X0 annpokcuMu-
pyeTcsi IPUBEJEHHbIMK 3aKoHaMu. KpomMe Toro, juist MaJjiblx 3HAYEeHUi
TaKKe MOI'YT MMETh MECTO OTKJIOHEHHUsI OT IPUBEJIECHHBIX 3aKOHOB, 00Y-
CJIOBJIEHHBIE OCOOEHHOCTSIME aBTOPCKOTO cTuJist [99)].

[Tosromy B Hacrosiieil pabore UCIIONb30BAH CJIELY IO T10JIXO0J: 1A~
paMeTp PACIIPeIeIeHIsT OIEHHBACTCS 110 3Hadenno crarucrukn N a
aJIeKBATHOCTH MOJEJIU [TPOBEPSIETCS ¢ MOMOLIBIO CTATUCTUKY Nl(n).
Paccmarpusatorcs 3 mojesu:

1) pi=C(a)i™® i=1,2,...; a> 1. 3necp

-1

C(a) = i_'fl i

(pacmpenesnernne Mamnens6poTa ¢ 6ECKOHETHBIM HOCUTEJIEM ).
2) pi=S(M)i~t,i=1,...,M; M — nenoe. 31ech

-1

M
S(M) = Zjlz'—l

(pacmpenesenue umnda).

3)pi=p(l—p)~1 i=1,2,...;0<p< 1 (reomerpuieckoe pacipe-
JlesieHue).

B [133] mostywen psiyi mpeesbHBIX TEOPEM JIJIsi CTATHCTUKA Nl(n). B
Y4aCTHOCTH, MOKA3aHO, 4TO ecju lim; ,~ piy1/pi = 1 (kak B Mogenn 1),

TO Nl(n) —p 00 11pu 1. — 00 (reopema 3(1)). Ecom lim sup;_, . pit1/pi <
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n
1 (kak B mMozesu 3), TO ENl( ) PaBHOMEDHO OI'paHu4eHo (reopema 2,
Teopema 3(4)).
Canepyromast sJeMeHTapHas JeMMa 9acTO UCIOJL3YeTCs B JaabHeii-

IIeM.

Jlemma 4.1 /[as arwbozo n =1, 2, ..., 66inosHeEHO:
EN™ = 52(1— (1—p)").
EN,gn) =y pf—p)F k=1,...,n

IlokazaTeabeTBo.
ENC — S P({X; =i} U...U{X, = i})
1=1
= S -PX AN (X A1) = 20 - (- p));
EN =S ¢P{Xi = ... = Xy =i, Xpsr 24, ..., Xo £ i)
=1

[ee]
=Y pF—p)"
=1

JlokazaTenbeTBO 3aBEepPIIEHO.

st 06ocHOBaHMS aJINOPUTMa HAXO0XKJIEHUs OIIEHOK apaMeTpoB HaM
OTPeOYeTCsT YTBEP:KIeHNEe O MOHOTOHHON 3aBHCHMOCTH MaTeMAaTHIe-
CKOTO OXKH/JIaHUsI OT TapaMeTpa IpU 3aMeHe Pj WX 3HAUYCHUSIMH B MO-

jensax 1, 2, 3.

Teopema 4.1 /[as awbo20 durcuposarnozo n > 1 mamemamuveckoe
oorcudanue wucaa pasauunuz caoe ENT empozo mornomonno no o, M,

p 6 modeasaxr 1, 2, 3.
[Tpu j0KazaTeIbcTBE UCIOIB3YEM CJIEYIONYI0 TEXHUIECKYIO JIEMMY.

Jlemma 4.2 ITycmo {a;}, {b;}, 1 = 1,2,... — wucaosvie nocaedosa-

meavnocmu, 0 < a; < 1, nocaedosamesvnocmo {a;} cmpozo 6o3pac-
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maem, b; < 0 npu i < 19, b > 0 npu i > i, 2 b
Z;ﬁl a;b; > 0.

= 0. Tozda
JlokazaTeabcTBo.
00 19—1 00 ip—1 00
Zaibi = Z a;b; + Z a;b; > i, - (Z b; + Z bl) = 0.
i=1 i=1 i=ig i=1 i=ig
JlokazaTesibCTBO JIEMMbBI 3aBEPITIEHO.
JlokazarejibCTBO TEOPEMBI.
1) B momenn 1
o0 i—Oé n
EN®W =3 [1—(1-— :
i=1 DI B
d
T EN® —
do
i=1 DIFERTY (x5
[Tonmoxum

oy n—1
a; = (1 - oz_) ;
252177
o0 o0
bi=i iy 5 — O
=1

Torzga BbBIIIOJIHEHbI YCJIOBHM# JIEMMbI 1IDU

. Y521 “Ing
19 = exp ~ |-
221

CaeptoBaresibio, Y20, a;b; > 0, %EN(”) < 0.

2) Uccnenyem monorornocts o M B mogenn 2. Jlokaxkem, 910 Jist
Bcex M > 1 BBINOJIHEHO HEPABEHCTBO

M+1 i*]. n M 7;—1
i)l

n
j=1 J i=1 Zj]\ilj_1> )’
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TO ecTh
(M+1)"1\"_ M i\ i\
Zy:l J i=1 Z]:I J ijl.]
(35)
Tak Kak .
a" —b" = (a—b) > " ME (36)

k=0
ns moboro n > 2, 1o a” — b" < n(a—b)a™ ! npu a > b > 0, u npasas

9aCTh HEPABEHCTBA (35) JIOMyCKAeT ONEHKY
1— _ —(1-— . <
i=1 (( st Sy g
M i1 i1 M-t o\
SZ”( M -1 M+l -—1) (1_M+1-_1) -
=1 \Xj=1J Xi=1J =1 J

=N _—— _——— =
Siag i 7k R

_n(M+1)—1( M )”1
_ Sicr=1 IR

M+1 —
2im1 ! 1

[Ipeobpasyewm JieByto yactb HepaBeHcTBa (35) B coorBercTBIN € hOp-

MyJ10#i (36) ¥ TOJIyIMM HCKOMOE HEPABEHCTBO:

. (1 (M + 1)—1)” (M A1) nzl (1 (M + 1)1)3' .

st S S Sttt
n(M+D)7 (M) et M+ 1) M-t
St Syt St Setit)

3) Jokaxkem monoToHHOE Bo3pacranue EN ™) 1pu p — 0 B Mozesn 3.

d d & ,

—EN"W = —Y(1-(1-p(1—-piH" =

. 3= (—p1=p) )

=> ()1 =p(—=p) )" (= =p) " +pi - 1)1 —p)7) =

I
-

7
o0

=-—nYy (1-p(l—p) )" (1—p)(p-1).

1=1
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Tax kak mociefosaTenpnocTs a; = (1 — p(1 — p)~ 1)1 crporo Bos-

pacraer mpu § — 00, nojarag b; = (1 — p)*2(ip — 1), momy4aem, 4To
Sh=(-p (pE - - S0
i—1 i=1 i=1

0 o (5

b <O0mpni <p tib; > 0npui>p L. Cienosaresnnho, %EN(”) <0
nmpun>1,0<p<l1.

JlokazaTenbecTBO 3aBepPIIEHO.

B cuiy Teopembl, CyIIECTBYeT €JIMHCTBEHHBI KOPEHb YyPaBHEHMUS
EN®™ = N 5 mopeusix 1, 2, 3.

JloKaxkeM COCTOSTEJIbHOCTb OIEHOK, IOJYyYEHHBIX I10JCTaHOBKOI
mn(é) = N® e m,(0) = EN™ . ¢ nopcranoskoit o, M, p smecro
B Mojiesiax 1, 2, 3.

CrauaJia JIOKaXKeM CJIC/IYIOINIYIO JIEMMY.
Jlemma 4.3 Hmeem mecmo nepasencmeo DN < EN™),

JlokazaTe/ibeTBo.

3amMeTnM, 4To

E(N(n)>2 _E (f@ ~HXi#4,..., X, # z‘}))

ii(l—P{Xl;zéz',...,Xn;éz’}—P{Xl;éj,...,Xn;zéj}
FP{Xy £ X 0 Xy £ Xy £ )

=S ST £} - (1= p)" = (L= )"+ (L= ps = py)") + ENO

<Y Y- —p) — (L= p)" + (L= pi—pj +pipj)") + EN™

1=1j=1

i( —(1—p)")(1 = (1= p,)") + EN® = (EN™)* 4+ ENO.

Jj=1

JIM8

I
IIM8
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Orcroma DN™ < EN™,
JlokazaTe/ibCTBO 3aBePIeHO.
Hoxaxem, uro EN™ — 0o B mopensix 1 u 3, 6osiee Toro, 1oy aum

HU2KHHE OIEHKHN CKOPOCTHU POCTa.

Jdemma 4.4 EN™ > K| - [n'°] 6 modeau 1; EN™ > K, - [Inn] s

modeau 8. 3decw [-] — yeaasn wacmo wucaa. Moosweno noaazamo
— —Cl(a). — - -1(_1
Ki=1-¢%Ky=(1-¢7)-In (1_]))
JlokazaTeabeTBo.

1) B mopesn 1
EN® =3 (1—(1-C(a)i™)").

CpexeM cymmy ypoBHeM i, takuM, 410 p;. &~ C(«)/n. Tak kak p; =

C(a)i™®, 10 1y = [nl/a}.

EN®) > [g] (1 (1 - Cla)i)")

> [nlz/“] (1 - (1 - 07(105)) n) > '] (1 — e “),

i=1
2) B monenm 3

oo

EN™ = Y (1= (=p@=p))").

CpexeM CymMMy ypOBHEM i, TakuM, 9To p;, =~ p/n. Tak kak
pi=p(l—p)~t 100, = [lnn ‘Int (ﬁp)} + 1.
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JlokazaTejibCTBO 3aBePIEHO.

ITostyunm Bepxuue onenku ckopocru pocra EN.

Jlemma 4.5 Jlaa a0b6o20 6 > 1 cywecmsyrom Ki, K5 maxue, wmo
EN®™ < p®/@ N L K¥ 6 modeau 1;
EN® <Inn-6-In"'(1—p)~' + K} 6 modeau 3.

JlokazaTenbeTBo.
1) B mogenu 1 nonoxum iy = [n5/(0‘_1)], Torna n < i@ D/ g
>0y,

EN® = > (1-(1-C)i)") + 3 (1-(1-C@)i)")

i=1 1=ty +1

00 7;(@*1)/(S
< iy + Y (1— (1—C(a)i™) )

Tak Kak

(a=1)/6

(1 — (1= C(a)i ) ) ~ Cfa)i~ote-1/s

npu i — oo, u @ — (. — 1)/6 > 1 mpu & > 1, To MO TpeeNBLHOMY
IPU3HAKY CPABHEHUS Dsi]]

0.9]

2 (1 —(1- C(a)ia)i(a_l)/‘s)

i=1
CXOJIUTCSI.
2) B mogenu 3 monoxkum iy = [6lnn - In"H(1 — p)~] + 1. Torma
n<(1 —p)_”/é JUISE § > iy
00 (1 — p)/0
ENM < iy + 2 (1—(1—;9(1—19)2)(1 P) )

=1

Tak Kak
1 oN—i/ o
- (1 -p(1—p)t P (1 —p)i T8
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1pu 2 — 00, TO PsiJ
0 —i/s
> (1 —(1-pa—pyt P : )
i=1
CXOJTATCSI.
JlokazaTenbeTBO 3aBepPIIeHO.
Cuepyrormmuit sieMeHTapHblii (PaKT MMeeT MeCTO JJIsl JI000ro pacipe-
neserst (B cIydae KOHETHOTO HOCUTEJIS JIOKA3ATEbCTBO TPUBUAJBHO).
st mpocToThbl (POPMYIUPOBOK MBI JOKAXKEM €ro IPH YCJIOBUHU, UTO BCE

p; > 0.

(n)
Jlemma 4.6 Ilycmo p; > 0, 1 = 1, 2, Tozda E]Xn — 0 npu
n — oo.
JlokazaTeabeTBo.

st moboro € > 0 Bribepewm i Tak, uro Y2, 1 p; < €. Oboznaunm
A={(Vi<ip)(Fj < /n)X; =i}. Torua
N[ +e(n— [yr )P(A) +nP(A)

lim sup < lim = €.

JlokazarejibCTBO 3aBepIeHO.

Tenepn Bce rOTOBO I TOrO, YTOOLI JIOKA3AThL COCTOATEILHOCTD OIE-
HOK B Mojesigx 1 u 3 (fyist mogesin 2 Oyzmer oT/iesibHO JIOKa3aH Oosee
obmuit daxr).

O6oznaunm EN™ =m,,(0), 6 € ©. Ina monenn 1 nomaraem 6 = a,
© = (1; oo). Hust mogienn 2 nonaraem 0 = M, © = {1, 2, ...}. na
mojiesn 3 nosiaraem 6 = p, © = (0; 1).

Tak kak m,(#) — crporo MonoronHast pyHKIWA Ipu O € O, TO onpe-

Nesiera onenka 0, pasencTeom N = mn(én)
Teopema 4.2 Ouenka 0, cocmoamenvna 6 modeaas 1 u 3.

JlokazaTeabeTBO.
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Tak kak (B cuny gemmsl 4.3) Dm,(0,) < Em,(0,) = m,(6), a
mu(0) = o(n) upu n — o0 B Mojessix 1 u 3 B cuiy Jjiemmbl 4.6, 10
mist Jioboit dyukiwn g Takoi, uro g(m,(6)) — 0 npu m,(6) — oo, mo

HepaBeHCTBY ebbiiena

P { Vi @m0 )

B Mojiesisix 1, 3, Tak Kak my,(0) — 0o B cuity seMmbr 4.4.

SPCNOI

Orciojia CJIe/Iyer CXoAnMocTh 6, —p 0, ecam juist so6bIx 0 # 0+h € ©

CyLIEeCTBYIOT Tg U € TaKue, 4T0 JIJidd BCEX T Z Ty BbIIIOJIHEHO HEPABECHCTBO

M (0) — ma (0 + h) > ey/m,(0)/g(m.(6)).

1) Hast mogesn 1 mosioskum 0 < Ly < Ly < 00.

my(a) — my (o + h)

[Lon!/e]
> > ((1 — C(a+ h)i_a_h)n —(1- C(oz)i_o‘)n)

i:[LlTLl/a]+1

[Lon!/®] n n
S (N )
i=[Lin'/o]+1 (Lgnl/a) L1"n

~ (LZ - Ll)nl/a (1 — e_C(O‘)/Ll) '

CieioBaresibHO, MOXKHO BHIOpaTh € > () Tak, 94TO JIJIst BCEX JIOCTATOY-
HO OOJIBIIUX T

My (@) — mp(a+ h) > ent/®.

[Tokarkem, 4TO MOXKHO BbIOpaTh ¢ TaK, UTO

' > Jmg(a)/g(ma(a)).

[Ipu a € (1; 2] pocrarouno nosoxurs g(m,(a)) = my(a)/n.

[Ipu o > 2 mosoxkum ¢(t) = t~%. Haiigem ¢ > 0 u3 ycioBus

nt = ma(a) [g(ma(a)) =m0,
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Tak xak my,(a) < nd/e=t) 4 KT B cunmy nemmbl 4.5, TO n3 ypaBHEHUS

1 1+q ¢
a 2 a—1
200 — 2 —

HOJIyuaeM ¢ = , npuuem Boibupaem 0 € (1; 2(1 — 1/a))

ad

JJIs1 BBITIOJTHEHUA yCJIOBUA q > 0.

2) B mojenn 3 mosioxkum

Inn Inn
L =———F—— Lt =— .
In(1 —p)’ In(1 —p—h/2)

Torna
My (p) — mp(p +h) >
L2, (0= @an—p=n) = (1 -p0-p)"),
Tak Kak

lim inf (1—(p+h)(1—p—h))" =1,

N—=00 [ —<j< [+

lim  sup (1 —p(1 —p)i)n <el,

=00 L—<i<L™

T0 Jyist Joboro h > 0 cymecrsyior ng, A > 0 Takue, 4TO Jjisi BCeX
n > n{ BeIoaHEHO My (p) — my(p + h) > (LT — L7)A > Ky(h)Inn,
rie Ko(h) > 0 upu h > 0.

CurenoBaresbho, jjst giobbix h > 0,0 > 1, f € (1/2; 1) cymecrByior

e > 0, ng > n{ Takue, 9To JJIsi BCEX N > Ny
mu(p) — mu(p+h) > ¢ (lnn 0 - ln_l(l — p)_1 + K;)B > 5mg(p)
corytacto Jiemme 4.5. TToaromy JI0CTaTOUHO 110JI0KUT

g(mn(p)) = my,~ > (p).
JlokazaTenbeTBO 3aBEepPIIEHO.
B mojesu 2 cocrosiresibhocTh onenku M, ouesuana. Mpl jlokaxkem
HECKOJIbKO Oosiee o0mumii dakt st cxembl cepuit: M = M, saBisier-

ca gynkumeit or n. JJokazaTeanbcTBO HACHEAYET Psijl Ujeil n3 yueOHuKa,
Desiepa ([88], Tom 1, rur. 4, §2).
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Teopema 4.3 Ilycmv M = M,,, n — oo, € > 0. Ecau
(1+ €)M, In* M, < n,
mo ouyenka M, cocmommenvia, mo ecmo
M, — M, —, 0.

JlokazaTebcTBo.
Tpebyercst nokazars, ato P{N™ = M,} — 1u M, — N —

MMOYTHU HaBEPHOE. CHpaBe,Z[JII/IBO cijaeayroniee HepaBeHCTBO:!

P{N" =M} > (1-P{X1#1, ..., Xj, #1})
(1_P{Xn/M —|—17£27 SRII n/Mn )

(= P{X - ypyat1 # My oo Xogpuys,) 7 Ma})

]

- O(lSM@DWM@.”-(1(15$?v“”“)

M (14¢) In? M,,
<1 (1 S( n)) > (1 (1 A, )

- (1_67(1+5)lnMn)Mﬂ _ (1—M (1+5))M ~ oM 1

Tak kak 1 < N < M, u. u., vo |[N™ — M,| — 0 . 1., ecin

 Inax IZ(1 — (1 =pi)") — k[ = 0.
HocraTodHo JlokazarTh, 4TO

M,
> (1= (1 —p)")— M, —0.

1=1
,H&HHOG BbIpa2KeHne HEIIOJIO2KUTEJILHO. HO.Hy‘{I/IM HH2KHIOIO OIICHKY.

~ M, (1 — exp (—M))—Mn ~ exp (ln M, — ]\417:1]\4> — 0.

JlokazaTe/ibCTBO 3aBePIeHO.
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4.2.2 @yHKnuoHaJ bHasd IMEeHTPaJbHAas TIpeJielibHAS TeopeMa

ObozHaunM

o) = max{j| p; > 1/},
Caepysi [132], Oyyem npejonarars, 4ro (GyHKIips () IPABUILHO Me-
Hsercs Ha Geckoneunoctn, T. e. ax) = 2’ L(x), n 6 € (0,1), tne L(z) —
MeJIJIEHHO MeHstoMasicst (PYHKIMs pu & — 00 (CM. 00Cy XK IeHre 3TOro
yeaoBust B [132]).

DTO IpeJoIoXKeHne BKIIoUaeT B cebst Mojiesnnh Mamgennopora ¢ bec-
KOHETHBIM HOCUTEJIEM.

Onuiiem 1MoBeJIeHue BCel TPAGKTOPUHU YKCJIa PA3HBIX CJIOB U UUC/IA
CJIOB, BCTPETHUBINUXCA (PUKCUPOBAHHOE YUCJIO Pa3, ¢ MOMOIILIO (DYHKITH-
OHAJILHOM IEHTPAJJILHON IIPEJIC/IbHON TCOPEeMBbI.

Obo3HaunM N,:;(n) = X7k N,gn) — YMCJIO CJIOB, BCTPETUBLIMXCA HE
Menee ueMm k pas.

Huist o6wix ¢t € [0, 1], & > 1 obosnaunm

) NZ([ntD _ EN;(WD’ Yo (f) = Né[nt]) _ ENIEWD
’ (a(n))!/2 ’ (a(n))'/2

O6osnaunm Ky = 0(k — 0) nua k > 0. B uwacrnocru, Kop =

—I'(1 —0).

B [171] nokazana ciejyroias reopema.

Teopema 4.4 Ilycmv 0 € (0,1), v > 1 — wenoe. Tozda npouecc
( m1(t), Y (t), 0<t < 1) cxodumcsa caabo 6 pasHoMepHot Mem-
puxe 6 D(0,1) k v-mepromy 2ayccosckomy npoyeccy ¢ nysevm mame-
Mamumneckum ogcudanuem u kosapuayuonnot Gynxyuet (ci;(1,t))7 -1

form <t i,5€{l,...,v} (noraeas 0" =1)

iil J=s-1 T (t=7)" Kmys.0 il gl T Koy 5,0

m-rSs— - m-r+s— Z‘ < ;

C*-(T t) — ! s=0 m=0 tm+e=fstm! 5=0m=0 (t4r)mrs=Ostml? J;
g\ — 7—1 i—1 j—1 s4m

7y Kmo 55 T Kniso S

m! (t+7)mts—0slm!> L=

m=0 s=0m=0
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* ok
Cij(Ta t) = Cjz'(ta 7).
4.2.3 Amnaan3 cooTBeTCTBUS TEKCTOB MOJAEIAM

Ecim BeposiTHOCTHAST MOJIE/Ib aJIeKBaTHA PeaJibHbIM JIAHHBIM, & OIIEHKA,
napameTpa B JIAaHHON MOJIeJIN COCTOSITeIbHA, TO OllEHKA [TapaMeTpa ¢ Po-
cTOM 00beMa BBIOOPKH JIOJIXKHA CXOJUTHCS 110 BEPOSITHOCTH K KOHCTAHTE
— HCTUHHOMY 3HAYEHMIO Tapamerpa. 1ak KakK JJisi paccMaTPUBAEMbIX
MoJIeJIell COCTOATEe/IbHOCTD JloKaszaHa Teopemamu 4.2, 4.3, 1o oTcyTCcTBUE
TaKO# CXOMUMOCTH CBUJIETEILCTBYET O HEaJeKBATHOCTHA MOJIEJIN.
Borauciienre napamMeTpoB peajgn30BaHO B BUJIE ITaKeTa IIPOrpaMM Ha

aszbike C+F.

.
1.20 1
. o
* L 2
.
115 - . 2 .
© + Y e ¢: . ‘e
< . ”0 "" *ee *
o s ¢ ‘0" . *
© 110 7] . ”&: op *» -
'.‘t - ’“‘ “ s
o %0 “® '0
1.05 1 B ¢" g ‘:‘ .&00’ .
PR oo&f’v‘o‘ ‘e ¢
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100 - e o%0 000 *
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155

Ha puc. 1-3 nokazanbl rpadgpuKn 3aBUCUMOCTHU OIICHOK JIJIsi TTapaMeT-
poB «, lg M, p or obbema TekcTa B MOjIeIsX 1-3 COOTBETCTBEHHO, TTOJIY-

“YeHHBbIE 10 BBIOOpKe u3 223 Tekcros mosta M. [epbakosa [102].

7_
* *
*
s
6 MR IR .
* 0,‘ *
o P e
* *e *
. 000,}0 Y +* -
S5] . e Rty . .
o) .t wBM 2 h
-
NI, g;t i .
4_ Q"' “”“ ::% “ Py
. . ot v ¢ .
* ” "
. AL T 2 * L.
CPA PR IEN ¢ ¢
* t 0’ *
37 . * *e
*
2 I I I I I I
100 200 300 400 500 600
n
Puc. 4.2.

Ha rpadukax mokasaHbl Tak»Ke IIpsIMble JIMHEHHON perpeccuu Imapa-
MeTpPOB Ha 00beMm TekcTa 1. Jljist ajekBaTHO! MO N dTa, IpsiMast JTOJIK-
Ha OBITH MMOUTH MapaJLIeJbHON 0CH abCIUCC.

Jlydiie Bcero 3To ycjaoBue BBIIOJTHSETCA JIJIA MOJIENH 2, TIOYTH CTOJh
’Ke MaJl HaKJIOH K ocu abciuce Jijist Mojiesin 1, a MoJieib 3 OKa3blBaeTCst
HeaJIeKBaTHOI: Tpu 1 > 550 ypaBHeHune JMHEUHOM perpeccun JaeT Jlaxke

HEJIONYCTUMbIC 3HAYCHUA ITapaMeTpa p.
Hpyroii criocod mpoBepKu MPUroJIHOCTU MOJIeJIeil COCTOUT B HAXOXK 1€~
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00247 ,
*
0.019-
R
*e
- : . .
00147 (W2 o
0 *,
0.009 -
0.004 -
-0.001 -

Puc. 4.35.

HUU PEAJbHO JOCTUrHYTOrO ypoBHs 3nadnMoctu (PIY3) Ry. ['unoresa
0 TOM, YTO BhIODOpKa yjioBJeTBOpsieT Mojesun 1, 2, 3, npoBepsiercs ¢ 11o-
MOIIIBIO CTATUCTUKU [V 1(71) — YHUCJIA CJIOB, BCTPETUBIIKUXCS B TEKCTE POBHO
1 paz. Oboznauum depes £ caydaiiHyo BEeJIUINHY, UMEIOIIYIO Pacipejie-
JICHUe Nl(n) ¢ mapamerpom 0. Iyers e € (0; 1]; Cy, Cy — nesast u npasas

KBaHTUIM ypoBud €/2 n 1 — /2 pacupenenenus &:
C1 =min{i : P{¢ <i} >¢/2}; Oy =max{i: P{{ >} >¢/2}.

PaccmarpuBatorcs runore3nl Hi: TekeT 0Opa3oBaH M0CJE0BATEIHHO-
CTHIO0 HE3aBUCUMBIX CJIyUYalHbIX BEJMUYMH, UMEIOIIUX PACIpejiejIeHue B
cOOTBETCTBUH ¢ MOJiesibio k (K Moxker npuaumath 3nadenus 1, 2, 3); Hy

— orpunianue runoresbl Hy. Mcnosnbayercs ciejiytonuit Kpurepuii:
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ecJiu Nl(n) € (Cy; ), o Hy nupunnmaercs;

ecJiu Nl(”) € {C1; Cy}, To Hy upuanmaercsi ¢ BeposTHOCTbIO 1/2;

ecIm Nl(n) ¢ [C1; 5], o Hy npunumaercs.

Torya P{¢ < C1}+3P{¢ = C1} n P{¢ > Co} +5P{¢ = Oy} nexar B
pejiesiax %i%P{ﬁ =Ci}u %i%P{ﬁ = (5} cOOTBETCTBEHHO, & YPOBEHD
KpuTepust HaxoauTes B npejenax € £ 1 P{¢ € {Cy; Co}}. Ormernm, uro
KPUTEPHii He MMeeT HU TOYHOTO YPOBHSA €, HN JIAXKe aCUMIITOTHICCKOTO,
TaK Kak IIpu n — oo u ¢pukcuposannoMm M Bo BTopoit mojenn & — 0
I.H., a B TpeTheil Mojenn EE pasaomepro orpanndeno ([133], reopemb 2,
3). OiHAKO MOCTPOEHHBIN KPUTEPHUiT UMEET YPOBEHD € «B CPEJIHEM» B TOM

CMBbICJIE, YTO TIOJIyCYMMa BEpXHE 1 HUKHeH I'PaHull yPOBHS 3HAUYUMOCTHU

paBHAdETCA £. [Tonaras «B cpeaHeM»

= P{E<Ci}+ PE=C)

M DN M

1
=P{{> O} + P =Cofs
IOJTy 9aeM
1 1
¢ = 2min {P{f <G+ PE=CL P{E> O} + P = 02}} .
Haxojum peaibHo JocTuraeMblii yposenb 3HaunMocru Ry = E(Nl(f)),

samensisg Cy u Cy Ha BeramcisgeMoe 1o tekery 3uadenue Ny . [lonydaem

OTMeruM BHOBb, U4TO KPUTEpPUil He UMeeT yPOBHsI € U HE dABJIsIeTCs
COCTOATEbHBIM, a crarucTukn Ny u N7 3aBucumbl. Kpome Toro, Bbl-
anciennst 110 dopmyJie (37) MPOBOJATCS MOJETMPOBAHUEM CJIyYaillHOM
Besimuntbl € (BEPOSITHOCTH 3aMeHsieTcst Ha dacrory). Tem ne mMenee, rak
BBEJICHHBII PEAJILHO JOCTUIACMBbIil yPOBEHb 3HAYUMOCTH MO3BOJISICT OIle-

HUBATH aJIeKBATHOCTH Mojesei. Tak, B cpejHeM it paccMaTpUBaeMOii
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BeiGOpKU U3 [102] mosywen PIAY3 0,53 s mogesu 1, 0,49 st mosesun
2, 0,12 nna momenn 3.

Ha ocHoBanuum HPOBEJIEHHOIO aHAJM3a MOJE/b 3 [pPU3HAHA HAMHU
HEeaJICKBATHOM ¥ B JIaJIbHEHIIIeM UCII0JIb30BaThCs He Oy/IeT.

[IpoBesen ana/n3 3aBUCUMOCTH ITapaMeTpoB Mojeseil 1 u 2 oT si3biKa
U T'0JIa HAIIMCAHUS [1POU3BEICHMSI.

[aJjiee npuBejieHbl JIaHHbIE 110 2 MOHOJioraM ['amJjera u CTHXOTBOpe-
nuto JIrtouca Kapposia. 1-my monosiory I'amjiera B opurunnage coorper-
creytor & = 1.11 uw M = 5221, 2-my — & = 1.12 u M = 3627. B nepe-
Bojie M. Jlosunckoro a = 1.02, M = 240489 u & = 1.00, M = 1108307
st 1-ro 1 2-7O0 MOHOJIOTOB COOTBETCTBEHHO.

«Jabberwocky» KappoJia nepepejieHo Ha MHOTHE SI3BIKH, IPUIEM Ha,
PYCCKHII s3bIK €r0 IepPeBOJIUJIA pPa3Hble aBTOPbI I10J] COBEPIIEHHO pa3-
npivn Hazpanusivn [183], [184]. B opurunane & = 1.14, M = 2021. B
nepesojie ma dpanmyscknii (F. L. Warrin) & = 1.08, M = 11567, B
nepeojie Ha Hemenkuii (R. Scott) & = 1.02, M = 169658. B nepesoje
Ha pycckuit [I. OpJoBckoii ¢cTuxoTBOpeHne HasbiBaeTcss «Bapmariors,
& = 1.06, M = 27721; B nepesoge Bia. Opaa 5T0 TponsBeeHne Ha3b-
BaeTcd «YM3apa 3ym», & = 1.04, M = 94258.

Anaims3 nmokaspiBaeT yCTOWIMBYIO 3aBUCUMOCTD TAPAMETPOB OT SA3bI-
Ka: HanboJIbIIee 3HaYeHne (v (M, COOTBETCTBEHHO, HANMEHBIIIee 3HAUCHUE
M ) JUIS QHTJIMICKOIO SI3bIKa, 3aTeM CJIeJIyIoT (DPaHIy3CKUil, pYyCCKUil 1
HEMEIKUT.

3aBUCUMOCTD OT TOJ[a HAIIMCAHUS PA3JInIaeTCs ¥ pa3HbIX aBTopoB. Ha
puc. 4.4, 4.5 nokazannl rpadguku g 30 cruxorpopennit M. [IBeraesoii
93] u 183 cruxorBopenuii M. [Tepbakosa [102].

lrak, yTBep:KJieHne <«sI3bIK JIAHHOTO aBTOPa C TOJAMHU CTAHOBUTCH

IIpoi1e (CJIO)KHee)» I[IOJIy9a€T TOYHOE KOJIMYCCTBEHHOE BbIpaA2KEHHCE.
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1910 1920 1930 1940
year

Puc. 4.4.

4.3 llpuMeHeHHEe CTATUCTUIECKOTO KPUTEPUS

K aHaJIN3y OJHOPOJHOCTHN TEKCTa

JIBUTAOIM MOTUBOM K 3TO paboTe TOC/Iy>K1JIa IPOIie/Iypa HalluCaHu st
pedeparos cryjentamu B Bek MHrepHera: 3a4actyio pedepar CryJieHTa
COCTOUT TIPOCTO B COEJIMHEHUHU JIBYX WJIU HECKOJHKUX TEKCTOB, HailJIeH-
HBIX C TTOMOIILIO TTOMCKOBOI cuctembl. [Ipu Takoit mporeaype «TBOpUe-
CTBa» OIPEJICJIUTDh UHTEJJIEKTYAJbHbIA BKJI)| CTYJIEHTa HE IIPEJICTaB/IsI-
eTcss BO3MOXKHBIM. [09TOMY BaKeH aJrOPUTM, MO3BOJISAIONIANA OBICTPO
BBISIBUTH HaAJIMUUE PA3HOPOJHBIX (DPATMEHTOB TEKCTa.

st anaJin3a 0JIHOPOJIHOCTH TEKCTa HEOOXO/IMMO OIPEJIEJIUTH CIIOCOD,

C IIOMOIIBIO KOTOPOI'O TEKCTY COIIOCTaBJIACTCA IIOCJIEJ0BATECJIbHOCTDL YU~
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Puc. 4.5.

cesi. Hamu Obuia pazpaborana mporpamMmma, KOTOPasi COLOCTABJISACT TEK-
CTY IIOCJIEJIOBATEIbHOCTH MHIUKATOPOB BXOXK/ICHUs CJIOB TEKCTa B HEKO-
TOPBI CJIOBAPD.

M c1ob30Baioch caeayiomee TeXHIIeCKOe OIPEJIEICHUE CJI0OBaA: CJI0BO
PYCCKOT'O si3bIKa — 3TO IIOCJIEI0BATEIbHOCTD PYCCKUX OYKB U COETIMHSIIO-
X UX 1ePuCcoB MEXKTY JIHOOBIME JBYMST CUMBOJIAME, HE SIBJISTOIITIMUCST
pycckumu OykBamu. IIpu 9TOM CJI0BOM HE CUUTAETCS HOCJIEI0BATE b
HOCTb OYKB, HAUMHAOIIAsICS UM 3aKaH4uuBaiomasics jedpucom. Hampu-
Mep, «Curma-ajredpay — 3TO OJIHO CJIOBO, «o-aJjrebpay — BooOIe He
CJIOBO, a «CurMa - ajrebpay — JiBa ciosa (jeduc, orjeseHtbiii 1pobe-

JIAMU C JIByX CTOPOH, CUUTAETCs 33 Tupe). BayKHbIM STAmoM uccsienoBa-
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HUST STBJISIETCST BHIOOD CJIOBapsi. BbIIN UCTIBITAHBI PA3/JINIHbIE BAPWAHTHI
cioBapeit. BpIsiCHUIOCH, 9TO HAWJIYUINNE PE3YJIbTATHI PA3IUICHUST Pa3-
HOPOJIHBIX ¥ OJIHOPOJIHBIX TEKCTOB TOJYYalOTCs TPU WCIOJTH30BAHUN B
KauecTBe CJI0Bapsi aBTOPCKOro uHBapuanTa, BeejeHHoro B. I1. @omenko
u T. T. @omenko B [89]. D10 HAGOD CiryKEOHBIX CJIOB, COCTOSIIMI U3 3
JacTei:

1) npemgioru: B, Ha, ¢, 3a, K, 110, U3, y, OT, JyJist, BO, 6e3, j10, 0, uepes,
CO, 1IpH, 1IPO, 00, KO, Ha/l, U3-3a, U3-110/1, 110/I;

2) COIO3BI: U, UTO, HO, &, JIa, XOTsI, KOTJIa, YTOOBI, €CJIH, TOXKEe, UJIH, TO
ecTh, 3aT0, OyJITO;

3) 4ACTHIIbI: He, KaK, XKe, jlaxe, Obl, JI1, TOJbKO, BOT, TO, HHU, JIMIIIb,
Be€Jib, BOH, TO-€CTh, HUOY/b, yKe, JI0O.

B cBsi3n ¢ BBeJEHHBIM HAMHU TEXHUYICCKUM OTPEIEJIEHUEM CJIOBA Mbl
UCKJIIOUUJIN 13 aBTOPCKOI'O MHBAPUAHTA COI03 «TO €CTh».

Bcero 0Ob110 B3TO I UCCIeMOBAHAA 25 TEKCTOB:

1. Nnbsa Unbd n EBrennit [lerpos. /IBenamiars cryiabes 12stul.txt
2. Anekceit Toscroit. Asnura aelit.txt

3. Apkannit u Bopuc Crpyrankune. Tpynao 6pith 6orom be-god.txt
4. Bukrtop Ilenesun. Yamaes n Ilycrora chapaev.txt

5. Muxaunn Bynrakos. Cobaube cepane dogheart.txt

6. Huk ITepymos. Quibduiicknii kannok (qacts 1) elf-klin.txt

7. Anekceit Tosicroit. I'uriepbosiont nnxxkenepa [apuna giper.txt

8. Apkanwmit u Bopuc Crpyrankue. I'pajg obpeuenmniii grad.txt

9. Bopuc Ilacrepnaxk. Oxpannasi rpaMmora gramota.txt

10. BukTop Ilenesun. 2Ku3ap HaceKOMBIX insec.txt



11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

22.

23.

24.

25.
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Muwuxans Bemnep. Bee o xuznn life.txt

Buiajimmup Haboxkos. Jlosinta lolita.txt

Butayimmup Habokos. Samura Jly>kuna lughin.txt

Muxauns Bysnrakos. Macrep u Maprapura master.txt
Huxkonait Hocos. Heznaiika B CosrHedHoMm ropojie nezn-sun.txt
Huronait Hocos. Heznaiika na Jlyne nezn-moon.txt

VBan Edpemon. Ha kparo Oiikymenb! ojkum.txt

Bukrop Ilenesun. [lokonenune "I1"pel-g.txt

UBan Edpemvon. Tymannocts Aujgpomenn tuman.txt

Astekcannp Boakos. ¥Ypdun JKioc U ero jepeBsiHHbIE COJIIATHI

urfin.txt
Anekcanap Bonkos. Boamebnuk 3ympyamnoro ropoma volsh.txt

Amngpeit Cepreesuu Hekpacos. Ilpukaouenus kanutana Bpymrress

vrungel.txt

Anekceit Bousikos, Amnjpeit HosukoB. Mup crsimero kosiiyHa

warlock.txt
Bopuc Ilacrepnak. Jokrop 2Kusaro zhiwago.txt

Muxaun Besutep. [Ipukiodenus maiiopa 3Baruna zwqgin.txt

Bb16paHHbIe TEKCTDbI NCCJICJOBAJINCH ITOOJMHOYKE N B IIOIIaPHBIX KOM-

OMHALMSAX, IOy YeHHBIX TTPUITUCHIBAHUEM OJTHOTO TeKCTa K jipyromy. [To-

Jiyamioch 25 X 24 = 600 1nonapHbix KOMOMHAIMI TEKCTOB, B TOM YUCJIE

3!+ 9 x 2 = 24 komMbuHAIM TEKCTOB OJIHOrO aBTOpa 1 H76 KoMOMHAIM

TEKCTOB PAa3HbBIX aBTOPOB.
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st 9TUX TEKCTOB OBLIU MOCTPOEHBI SMIUPUIECKUE MOCTHI Z,, C TIO-
MOIIBIO CJIOBAPsi ABTOPCKOI'O MHBAPUAHTA. 3aT€M BbIUUC/ISJIUCh MAKCU-
MaJIbHbIE 110 MOJYJIIO OTKJOHEHHsI SMIMpudeckoro mocra | M,| =
SUPyefo; 1] |Zn(t)], m ¢ momommpio pacnpesenenns Komoroposa orbicku-

BaJICS JIOCTUIAEMbIl YPOBEHb 3HAUUMOCTU
x =~ k1 —2k%| M, |2
= 23 (= 1) 2,
k=1

3aj1a4a cocTosijia B TOM, YTOObI HAYIUThCS Pa3IudaTh:

1) ojiHO TIPOM3BE/ICHIE OJTHOTO ABTOPA OT JIBYX [TPOU3BEICHIIN PA3HBIX
aBTOPOR;

2) JiBa MPOU3BEJICHUsI OJIHOTO aBTOPaA OT JIBYX HMPOU3BEJICHUH PA3HbIX
aBTOPOB.

st 9TOr0 HY>KHO BBHIOPATH YPOBEHb 3HAYUMOCTH € U COOTBETCTBYIO-
miee upejiesibuoe 3nadenue M.

OTmeTuM, 9TO JJIs TPOU3BEJIEHUsT OJIHOTO aBTOpa 3HadeHus M He
MpeBOCXOIAT 3, 4758, 9TO COOTBETCTBYET JOCTUTAEMOMY YPOBHIO 3HATH-
moctu € = 6,42 - 1071, Huskuii jgocturaemblii ypoBeHb 3HAUMMOCTH
TOBOPUT O HEIMOJTHON aJJeKBATHOCTH MOJIETU BHIOOPKHU JIJIsI ONUCAHUS [TO-
sIBJICHUIT CJIOB U3 BHIOPAHHOTO CJI0Bapsi B Tekcre. Paccmorpum crienudu-
Ky TEKCTOB, JIaBIIUX HauboJibiue 3uadenus M.

Suauenne M = 3, 4758 ornocurcs K npoussejiennio M. Benepa «Bce
0 YKU3HU». DTO MPOU3BEJCHUE JIEKNT 38 PAMKAMK 9UCTO JTUTEPATYPHOTO
JKaHpa U SIBJISETCs B 3HAYUTEIbHON Mepe (praocodCKuM, 9410 1 00ycan-
JIUBAET CYIIECTBEHHYIO HEOTHOPOIHOCTh. Kak Mbl 3aMeTUM HUKe, TaKue
3HAYEHUST OTKJIOHEHUH SMIMPUIECKOIO MOCTa XapaKTEpPHbI JIJisi coOpa-
HUT COYMHEHUI OJIHOTO aBTOpPA.

Suauenus M = 3,0324 u M = 2,5002 oTrHOCATCS K IIPOU3BEICHUIM
«Isenannarh cTynbeBy n «I'pajg obpedenubiity. OTMeTHM, 9TO KarXK IbIi

M3 3TUX POMAHOB HAIMCAH JIBYMs aBTOPaMM, YTO, 1IO-BUJUMOMY, U dAB-
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JIsieTCsl TPUUMHON HEOJIHOPOJIHOCTH.

Sunauenne M = 2,5758 jocruraercs pomanom «Jlokrop zKubaros;
HEOTHOPOJIHOCTD 3J1eCh 0OYCJIOBJIeHa HAJIMYUEM CTUXOB B KOHIE POMaHa,
TO €CTh, KaK U B cjiydae «Bce 0 )KU3HU», BHIXOJIOM 3a I'PAHUIIbI XKaHPA.

st Bcex ocTaJibHbIX 1POU3BEJIEHUIT 3HaYeHUsT OTKJIOHEHU He lipe-
BOCXO/AT 1, 8658, 9TO COOTBETCTBYET JIOCTUTAEMOMY YPOBHIO 3HAUNMO-
cru 0,0019. Ormernm, 9TO HAMJIYUIIAs OJHOPOJIHOCTD JJOCTUTACTCST JIJIsT
npoussejiennii B. HabokoBa u cpaBHUTE/IbHO HEDOJIBIIIUX 11OBECTEH.

[IpuBesieM npuMep SMIUPUIECKOTO MOCTA, JIJIsi OJHOPOJIHBIX JAHHDBIX
(puc. 3.6).

10— "Cobaube cepaue", M. bynrakos

0,54

0,0 M y T y T

0,5

Zk, 3Ha4YeHnd aMnnpm4eckoro Mmocrta

-1,0 4

5000 10000 15000 20000
OO0Lee konmnyecTBo crioB 24322

Puc. 4.6. I'pagpur smnupuvecrozo mocma 0aa unduramopos
cayotceonvir croe 6 nosecmu M. Byaearxosa «Cobauve cepdues
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Tabs. 4.1. Crarncrudeckne XapakKTepUCTUKIE Pa3JIaKi B TEKCTaX

O/IHOT'O aBTOpaA.

[pPOU3BEICHHE U, T, M,, n c*

12stul 0,1757 | 17299 | 3,0324 | 81555 | 2,06013E-08
aelit 0,1616 | 24585 | 1,6169 | 40583 | 0,01072196
be-god 0,1793 | 19118 | 1,4080 | 48790 | 0,03793235
chapaev 0,1989 | 41149 | 1,3976 | 90712 | 0,040225523
dogheart 0,1874 | 18299 | 0,8796 | 24322 | 0,421550786
elf-klin 0,1948 | 42600 | 1,4521 | 135904 | 0,029485946
giper 0,1716 | 20425 | 1,2353 | 71760 | 0,094508689
grad 0,1915 | 35301 | 2,5002 | 107735 | 7,43849E-06
gramota 0,2163 | 14929 | 0,6578 | 26385 | 0,779863493
insec 0,2044 | 30248 | 1,5020 | 44423 | 0,021958702
life 0,2056 | 50536 | 3,4758 | 204368 | 6,41698E-11
lolita 0,2009 | 23144 | 0,7810 | 105601 | 0,575354971
luzhin 0,2018 | 19733 | 0,7643 | 51549 | 0,603220011
master 0,2169 | 93267 | 1,5886 | 112655 | 0,012853158
nezn-moon 0,2162 | 60006 | 1,2138 | 111824 | 0,105005271
nezn-sun 0,2173 | 51916 | 1,4898 | 63970 | 0,02361497
ojkum 0,1744 | 50047 | 1,6405 | 101940 | 0,009193475
pel-g 0,1935 | 31973 | 1,2439 | 66370 | 0,090576547
tuman 0,1698 | 51314 | 1,8658 | 85457 | 0,001893564
urfin 0,1892 | 31255 | 0,8909 | 37286 | 0,405414339
volsh 0,189 | 21264 | 1,6923 | 31800 | 0,00651071
vrungel 0,2051 | 23940 | 0,8794 | 34786 | 0,421761038
warlock 0,2065 | 16683 | 0,8966 | 32251 | 0,397389406
zhiwago 0,1994 | 62553 | 2,5758 | 152474 | 3,45377E-06
Zwqgin 0,1833 | 47254 | 1,3930 | 112239 | 0,041259618

Ananuz 576 momapHBIX KOMOMHAIMN TEKCTOB Pa3HBbIX aBTOPOB JIaJl
CJIeIyIoIIe pe3ysibTaThl. TobKo st 99 KoMOMHAIIN TEKCTOB JIOCTHT-
HyTHI# ypoBeHb 3HaunMoctu pesocxoaut 0,001 (srn komMOuHaMK Mpu-
BeJieHbl B Tabsune). U3 nux jyist 65 TOCTUTHYTHI yPOBEHDb 3HAUUMOCTH

ooJibiiie 0,01, B Tom uncie jst 33 6oabiie 0,1.
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Tabm. 4.2. CrarncTudeckne XapaKTePUCTUKU PAa3JIaKi B TEKCTaX JIBYX

Pa3HbIX aBTOPOB.

IPON3BEJICHUS vy, T, M, n e*
warlock+vrungel 0,2058 | 40961 | 0,7024 | 67036 | 0,7073
dogheart-+urfin 0,1885 | 18299 | 0,7631 | 61607 | 0,6052
vrungel+warlock 0,2058 | 23940 | 0,7779 | 67036 | 0,5804
lolita+chapaev 0,2 94656 | 0,7888 | 196312 | 0,5625
vrungel+lolita 0,2019 | 43563 | 0,8326 | 140386 | 0,4921
insec+lolita 0,2018 | 43445 | 0,8336 | 150023 | 0,4905
urfin+pel-g 0,192 | 37310 | 0,8416 | 103655 | 0,4781
insec+luzhin 0,203 | 64155 | 0,8588 | 95971 | 0,4521
luzhin-+chapaev 0,1999 | 65359 | 0,8666 | 142260 | 0,4405
lolita-+vrungel 0,2019 | 106445 | 0,8769 | 140386 | 0,4254
urfin+dogheart 0,1885 | 31255 |0,9399 | 61607 | 0,3401
vrungel+luzhin 0,2031 | 54518 | 0,972 | 86334 | 0,3012
master-+nezn-moon | 0,2166 | 93267 | 0,9945 | 224478 | 0,2760
volsh+pel-g 0,1922 | 30647 | 0,9957 | 98169 | 0,2746
luzhin-+vrungel 0,2031 | 42205 | 0,9985 | 86334 | 0,2716
zwqgin+dogheart 0,184 | 47254 | 1,0198 | 136560 | 0,2494
warlock+lolita 0,2022 | 27779 | 1,022 | 137851 | 0,2472
warlock-+insec 0,2053 | 62498 | 1,0355 | 76673 | 0,2339
nezn-moon-+gramota | 0,2164 | 60006 | 1,0718 | 138208 | 0,2008
gramota+nezn-moon | 0,2164 | 86390 | 1,0814 | 138208 | 0,1927
vrungel+insec 0,2047 | 65033 | 1,0854 | 79208 | 0,1894
be-god-+zwqgin 0,1822 | 44592 | 1,0994 | 161028 | 0,1782
elf-klin+pel-g 0,1945 | 42600 | 1,1 |202273|0,1777
warlock+luzhin 0,2036 | 51983 | 1,1062 | 83799 | 0,1729
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MIPOU3BEICHU S v, T, | M, n e*

nezn-moon-+master | 0,2166 | 205090 | 1,1515 | 224478 | 0,1410
zwqgin-+volsh 0,1846 | 90503 | 1,1532 | 144038 | 0,1399
lolita+warlock 0,2022 | 110803 | 1,1583 | 137851 | 0,1366
giper+tuman 0,1707 | 123073 | 1,1628 | 157216 | 0,1338
dogheart+pel-g 0,1919 | 23023 | 1,165 | 90691 | 0,1324
luzhin+warlock 0,2036 | 42205 | 1,1806 | 83799 | 0,1231
dogheart+volsh 0,1883 | 45585 | 1,1909 | 56121 | 0,1173
chapaev-+lolita 0,2 41149 | 1,2024 | 196312 | 0,1109
gramota+nezn-sun | 0,2171 | 78300 | 1,2204 | 90354 | 0,1017
insec+vrungel 0,2047 | 30248 | 1,2286 | 79208 | 0,0977
be-god+ojkum 0,176 | 19308 | 1,2294 | 150729 | 0,0973
nezn-sun--master 0,2171 | 157236 | 1,2428 | 176624 | 0,0911
elf-klin-+volsh 0,1936 | 123968 | 1,2624 | 167703 | 0,0825
zwqgin—+urfin 0,1848 | 90503 | 1,269 | 149524 | 0,0798
vrungel+chapaev 0,2006 | 39252 | 1,3117 | 125497 | 0,0641
luzhin+insec 0,203 | 57470 | 1,3266 | 95971 | 0,0592
lolita-+insec 0,2018 | 111522 | 1,3411 | 150023 | 0,0548
chapaev-+elf-klin 0,1963 | 79231 | 1,3414 | 226615 | 0,0547
elf-klin+dogheart | 0,1937 | 123968 | 1,3556 | 160225 | 0,0507
elf-klin-+urfin 0,1935 | 123968 | 1,3575 | 173189 | 0,0502
master+nezn-sun | 0,2171 | 93267 | 1,36 | 176624 | 0,0495
nezn-sun+gramota | 0,2171 | 51916 | 1,3768 | 90354 | 0,0451
ojkum-+giper 0,1733 | 122364 | 1,3816 | 173699 | 0,0440
pel-g+elf-klin 0,1945 | 108969 | 1,385 | 202273 | 0,0431
pel-g+urfin 0,192 | 31973 | 1,388 | 103655 | 0,0424
giper+12stul 0,1738 | 89058 | 1,3966 | 153314 | 0,0404
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MPON3BEICHNU Uy, T, M, n e*

insec+warlock 0,2053 | 30248 | 1,3997 | 76673 | 0,0398
chapaev-+luzhin 0,1999 | 41149 | 1,408 | 142260 | 0,0379
master+gramota | 0,2168 | 93267 | 1,4094 | 139039 | 0,0376
pel-g+volsh 0,1922 | 31973 | 1,4149 | 98169 | 0,0365
volsh-+dogheart 0,1883 | 21264 | 1,4448 | 56121 | 0,0308
gramota+master | 0,2168 | 119651 | 1,4618 | 139039 | 0,0279
warlock+chapaev | 0,2009 | 36717 | 1,4853 | 122962 | 0,0243
pel-g+dogheart 0,1919 | 31973 | 1,5068 | 90691 | 0,0213
gramota+warlock | 0,211 | 24392 | 1,5262 | 58635 | 0,0190
zwqgin+be-god 0,1822 | 47254 | 1,56287 | 161028 | 0,0187
dogheart+zwqgin | 0,184 | 71575 | 1,56713 | 136560 | 0,0143
elf-klin+chapaev | 0,1963 | 59028 | 1,5714 | 226615 | 0,0143
pel-g+zhiwago 0,1978 | 66752 | 1,0732 | 218843 | 0,0142
be-god+dogheart | 0,182 | 44592 | 1,5792 | 73111 | 0,0136
warlock+gramota | 0,211 | 33692 | 1,6084 | 58635 | 0,0113
dogheart+zhiwago | 0,1979 | 23023 | 1,6285 | 176795 | 0,0099
luzhin-elf-klin 0,1967 | 50430 | 1,6454 | 187452 | 0,0089
tuman-giper 0,1707 | 51314 | 1,648 | 157216 | 0,0087
elf-klin+zhiwago | 0,1973 | 135217 | 1,7037 | 288377 | 0,0060
volsh-+zhiwago 0,1977 | 30647 | 1,7331 | 184273 | 0,0049
master+warlock 0,2145 | 111875 | 1.7367 | 144905 | 0,0048
chapaev+vrungel | 0,2006 | 68786 | 1,738 | 125497 | 0,0048
ojkum-+12stul 0,175 | 119238 | 1,7541 | 183494 | 0,0043
volsh+zwqgin 0,1846 | 41566 | 1,7693 | 144038 | 0,0038
vrungel-+elf-klin 0,1968 | 34780 | 1,7841 | 170689 | 0,0034
giper+ojkum 0,1733 | 93039 | 1,8007 | 173699 | 0,0031
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MPON3BEICHU S Uy, 1, | M, n e*

warlock-+nezn-moon | 0,2142 | 91801 | 1,811 | 144074 | 0,0028
zhiwago-+lolita 0,2 62553 | 1,8127 | 258074 | 0,0028
gramota+vrungel 0,21 34416 | 1,8214 | 61170 | 0,0026
elf-klin-+luzhin 0,1967 | 59028 | 1,8243 | 187452 | 0,0026
giper+be-god 0,1748 | 76634 | 1,8332 | 120549 | 0,0024
nezn-moon-+warlock | 0,2142 | 107211 | 1,8333 | 144074 | 0,0024
pel-g+luzhin 0,1972 | 73393 | 1,8348 | 117918 | 0,0024
zhiwago-+insec 0,2007 | 62553 | 1,8692 | 196896 | 0,0018
urfin+grad 0,191 | 124449 | 1,8709 | 145020 | 0,0018

chapaev-+zhiwago 0,1993 | 153264 | 1,8713 | 243185 | 0,0018
zhiwago+warlock 0,2007 | 62553 | 1,8783 | 184724 | 0,0017
chapaev-t+dogheart | 0,1964 | 79231 | 1,8856 | 115033 | 0,0016

chapaev-volsh 0,1963 | 79231 | 1,8879 | 122511 | 0,0016
urfin+zhiwago 0,1976 | 37668 | 1,8889 | 189739 | 0,0016
warlock+elf-klin 0,197 | 32247 | 1,8918 | 168154 | 0,0016
chapaev-+warlock 0,2009 | 68786 | 1,8941 | 122962 | 0,0015
urfin+zwqgin 0,1848 | 47052 | 1,9002 | 149524 | 0,0015

dogheart+ojkum 0,177 | 24115 |1,9044 | 126261 | 0,0014
dogheart+be-god 0,182 | 43439 | 1,9081 | 73111 | 0,0014

gramota-insec 0,2088 | 27472 |1,9223 | 70807 | 0,0012
lolita+-elf-klin 0,1975 | 95508 | 1,9381 | 241504 | 0,0011
elf-klin-+vrungel 0,1968 | 59028 | 1,9398 | 170689 | 0,0011
volsh+grad 0,1909 | 67100 | 1,9453 | 139534 | 0,0010

OrmeTnm, 9TO 371eCh OTKJIOHEHHWE SMIUPUICCKOTO MOCTa, OT HYJIST MO-
JKEeT HPUHUMATH DOJIbIIIME 3HaYeHUst, BILUIOTH Jio 13.

IIpn Gonpimx 3Hadenusx M mnporpaMma OYeHb TOYHO OTHICKHBAET
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IPAHUIly MEX]y TeKcTamMu. Tak, Tekct «Aasmmray 4 «Macrep n Mapra-
puTay JEJUTCH TOUKON SKCTPEMYMa, IMIIMPUIECKOI'O MOCTa Ha JiBa (ppar-
MEHTa, IEPBBIil 13 KOTOPBIX COJEPXKUT JINIIb HECKOJIBLKO CTPOK U3 IIePBOii
riaBbl «Macrepa 1 Mapraputbrs.

PaccMOTpUM HECKOJIBKO CIIOCODOB OlpejiesieH sl KPUTUIECKOI'O 3Haue-
HUsl €, UCIIOJb3YEMOI'0 B KPUTEPHUH BbIOOpA MEXKJIy I'HIIOTE€3aMU «TEKCT
HAITMCAH OJIHUM ABTOPOM» U <«TEKCT SIBJISAETCS OObeMHEHNEeM dacTeil,
HPUHA/JIEXKAIIUX PA3HbIM aBTOpaMy», WJIM, KaK Mbl OyjieM 0D03HA4aTh
9TO DoJiee KPaTKO, «TEKCT OJIHOPOJICH» U «TEKCT HEOJHOPOJeH». BoJib-
1110€ 3HaUEHUe TIPU BhIOOPE KpUTHUECKOTo 3HavdeHusi M u € urpator da-
CTOTHI OIIMOOK HEPBOIO M BTOPOIo pojia. dacrora ¢ OmubOKM 2-1'0 po-
Jla — 9TO YacTOTa CJIydaeB, KOIJIA BepHasd i-as IHUIIOTe3a OTBEPraeTcs
CTATUCTUYECKUM KpuTepreM. TakuMm oOpa3oMm, JJjisi PACCMATPUBAEMOIO
KpPUTEpHUs (] — ITO OTHOIIEHUE YUCTA CJIydaeB, KOTJIa JIJisl TEKCTa OJIHO-
ro aBropa 3uadexnue M, oKa3ajoch He MEHbIIIe KPUTUIECKOTO, K 00ITeMy
qHUCJy TeKCTOB 25. AHAJOrMYHO, (5 — ITO OTHOIIEHUE YNCTIa KOMOMHA-
LU TEKCTOB JIBYX Pa3HbIX aBTOPOB, Jijist KOTOPbIX M, 0Ka3a/10Ch MEHb-
I1e KPUTUIECKOI'0, K O0IEeMy YUCIY TEKCTOB JIBYX pa3HbIX aBTOPOB, TO
ecTh K 976.

Ecin Boiopars M., = 3,4758 — MakcuMabHOE JIJIsi TEKCTOB OJIHO-
ro aBTopa, To o = 0, HO, KaK MOKa3bIBAIOT IMOJICYETHI B ITOM CJIydae,
YUCJIO TEKCTOB JIBYX aBTOPOB, JIjIst KOTOPbIX 3HadeHue M, MeHblie, pas-
nsercss 265, n yacrora ommbKu BTOPOro pojga as = 265/576 = 0, 460.
Taxoit Beibop M 1oJjie3eH, Korja 3ajiada COCTOUT B HauboJjiee JI0CTOBEp-

HOM BbIABJICHUN CYH_LGCTBGHHOI/UI HEOAHOPOJHOCTH TEKCTa.
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Tabm. 4.3. Crarncrudeckne XapaKTEePUCTUKU PAa3JIaJKi B IBYX TEKCTaX

O/IHOT'O aBTOpaA.

[IPON3BEJICHN vy, T, | M, n e*

aelit+giper 0,1680 | 35709 | 2,2519 | 112342 | 7,87431E-05
be-god+grad 0,1877 | 47346 | 2,7534 | 156524 | 5,19998E-07
chapaev-+insec 0,2007 | 96633 | 1,7162 | 135134 | 0,005531114
chapaev+pel-g 0,1966 | 106004 | 1,6702 | 157081 | 0,007553569
dogheart-+master 0,2117 | 33497 | 4,1050 | 136976 | 4,61903E-15
giper-+aelit 0,1680 | 62746 | 2,5383 | 112342 | 5,06749E-06
grad-+be-god 0,1877 | 35301 | 2,9651 | 156524 | 4,61764E-08
gramota-+zhiwago 0,2019 | 82610 | 3,6979 | 178858 | 2,65059E-12
insec+chapaev 0,2007 | 48889 | 1,3334 | 135134 | 0,057121241
insec+pel-g 0,1979 | 59715 | 2,5414 | 110792 | 4,90759E-06
life+zwqgin 0,1978 | 201188 | 7,3365 | 316606 | 3,55062E-47
lolita+luzhin 0,2011 | 23144 | 0,6787 | 157149 | 0,74641719
luzhin-+lolita 0,2011 | 19733 | 0,5288 | 157149 | 0,942772469

master+dogheart 0,2117 | 113799 | 4,0042 | 136976 | 2,36791E-14
nezn-moon-+nezn-sun | 0,2168 | 60006 | 1,0853 | 175793 | 0,18951463
nezn-sun-+nezn-moon | 0,2168 | 51916 | 1,1149 | 175793 | 0,166378215

ojkum-+tuman 0,1723 | 101292 | 1,3096 | 187396 | 0,064751696
pel-g-+chapaev 0,1966 | 107518 | 1,7988 | 157081 | 0,003094454
pel-g-+insec 0,1979 | 72281 | 2,6936 | 110792 | 9,9729E-07
tuman-+ojkum 0,1723 | 106736 | 2,1736 | 187396 | 0,000157496
urfin-+volsh 0,1801 | 58549 | 1,1550 | 69085 | 0,138740603
volsh+urfin 0,1801 | 21264 | 1,1218| 69085 | 0,161325718

zhiwago+gramota 0,2019 | 152983 | 2,2754 | 178858 | 6,36613E-05
zwqgin-+life 0,1978 | 162651 | 8,1311 | 316606 | 7,48248E-58
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Hpyroit nogxoy cocrout B BbiOOpe Takoro M, 4Tobbl cymMMa 4acToT
o1boK Oblia MUHUMAJIbHA. DTO OafiecOBCKUl (€ PABHBIMU AIIPUOPHBIMU
BEPOSITHOCTSIMU THIIOTE3) MOJXO0J, K MOCTPOCHHUIO CTATHCTHICCKOTO KPHU-
Tepusi. PacdeTnl MOKa3bIBAIOT, 4TO JIJIsi STOIO B PaCCMaTPUBAEMOIT 3a1a4de
nocrarouno upunarh My, = 1,8658, B arom ciyuae af = 4/24 = 0, 167,
as = 83/576 = 0,144, of + b = 0, 311.

Dto ke 3uadenne M,,,, = M, odbecrieunBaeT 1 MUHUMAKCHBI KPUTE-
puil, MUHUMUBUPYIIUNA MAKCUMYM U3 Q] U Q5.

[Tpoananuzupyem Tabs. 4.3. OrMmeTuM, 4T0o U3 24 coueTaHuil TEKCTOB
oJiHoro aBTopa yposeub M, = 1, 8658 npesbiiieH B 13 ciaydasix, TO €CTh
4acToTa OIUOKM 11EPBOI'O POJia IIPU 1IPOBEPKE I'MIIOTE3bl 00 OJIHOM aBTO-
pe JIByX TEKCTOB MPOTUB THIIOTE3bI O JIBYX Pa3HbIX aBTOPaxX COCTABJISAET
13/24 = 0,54. B aByx ciydasix JOCTUTHYTbIe Bejuduibl M dapesBbi-
4aifHO BeJMKU (M, COOTBETCTBEHHO, JIOCTUIACMbIC YPOBHU 3HAYMMOCTH
IPE3BBIYANHO MAJIbl): MPU MPSIMOM U OOPATHOM COEJMHEHWH MTPOU3BE-
genuit M. Bestepa. OrMerum, 9T0o mpudunHa siBjieHnst B ToM, uTo «Bce
O YKUBHU» SIBJISIETCS HE XYJI0KECTBEHHBIM ITPOU3BeieHneM, a huaocod-
CKUM TPaKTaTOM, W He TOUNHSIETCS 3aKOHY COXPaHEHUs CJIyKeOHBIX
CJIOB (B 9ACTHOCTH, MEXKJIOMETHIT), XapaKTEPHOIO JJist XY/02KECTBEHHbBIX
TekcTOB. B ocrajmbHOoM jtocturaembie ypoBuu M He npeBocxojst 4,1.
CoOTBeTCTBYIONHE JIOCTUTAEMbIE YPOBHU 3HAUNMOCTH He Menbine 1071,

Paccmorpum Terneps jaBa pomana M. Ilosoxosa.

Tabs. 4.4. CrarucTuieckrue XapakKTepUCTUKU Pas3JiaJKi B pOMaHAX

«Ilonusras neaunay u «Tuxuit Jown».
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MPON3BEICHN A n v, T, M, e*
[lopuarasa nenmnna | 204955 | 0,208737 | 97523 | 6,728881 | 9,40152E-40
Tuxwuit Hon 421854 | 0,182457 | 210643 | 9,012559 | 5,60831E-71

3/1eCh KaXK /bl 13 POMAHOB JIaeT OY€Hb DOJIbINNE 3HAUEHUsT OTKJIOHE-
HUsI SMIIMPUIECKOIO MOCTa, He XapaKTepHble HU JIJIsi OJHOIO IIPOU3BE/Ie-
HUsi, HU JIJIsi TIaphl MPOU3BEJICHNH 0/iHOTO aBTopa. Pa3zjajika Ha rpadu-
KaxX OKa3bIBAETCs UPE3BbIYAHO YeTKON n xapakrepHoii (puc. 4.7, 4.8).
st Toro, 1Tobbl O0JIee IIyOOKO M IMOCJIE0BATEILHO UCCIEI0BATDH 9TO
sIBJICHUE, MbI COCTaBUJIN COOPaHMsT COUYMHEHUI TPEX aBTOPOB.

Hamu ObLiin cocTaBiieHbl CJIEYIONIME TPU JIEKTPOHHBIX COOpaHusi CO-
ynnennii. CobpaHusi COUMHEHU Oy YeHbI 13 POMAHOB, [IOBECTE 1 pac-
CKa30B aBTOpa, MPUITUCAHHBIX JPYT K JIPDYTY B MOCJEI0BATEILHOCTH, CO-
oTBeTCTBYIOIIEH buorpaduu apropa.

Oeop Muxaitnosna JlocToeBeknii. «YHUKEHHBIE U OCKOPOJIEHHBIE Y,
«IIpecryrienve u nakazanuey, «anors, «Becwry, «Bparss Kapamazo-
Bbl», «IlonpocToks.

JleB Hukomaesnu Toscroit. «/lerctBoy. «OrpouectBos. «HOHOCTD».
«Cesacromnobckue pacckasbliy. «Kazakny. «Boitna n mup». «Anna Ka-
penunay. «Bockpecenues.

Muxann Anekceesuu Ilosoxos. «Tuxwmit Houy, kuuru 1 u 2. «Ilox-
HsiTas neannasy, 9actb 1. « Tuxuit Jouy, kaurn 3,4. «Cynpbda desoBekas.
«ITonusiTast nejaunay, 4actb 2.

HccnemoBaiuch napaMeTpbl pasJajikKi B KaXKJ0M U3 COOpaHU COUH-
HEHU TIeJTMKOM, 3aTeM BO (pparMeHTax cobpaHuii COUMHEHUt, MOy YeH-
HbIX pa3pe3aHueM TEKCTa B TOUYKAX, COOTBETCTBYIONIUX MaKCUMAJbLHOMY
OTKJIOHEHUIO AMIIUPUIECKOTO MOCTa, OT ocu abciuce. DparMenTaMm TeKCTa,

MPUCBaMBaJINCh UMEHa TpUIucbiBanneM 1udp 1 n 2 K Ha3BAHUIO UCXO/I-
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"Tuxun doH", M. Llonoxos

Zk, 3Ha4YeHna aMmnmpmn4eckoro Mocrta

100000 200000 300000 400000

O0bLwwee konnyectBo cnoB 421854

Puc. 4.7. I'pagpur smnupuvecrozo mocma 0aa unduramopos
cayotceOnmr cr06 6 pomane <« Tuxuiti Jowns

HOT'O TekcTa, nudpa 1 coorBercrBoBaJa neppomy dparmenty, nudpa 2

— BTOPOMY.

Tabs. 4.5. Crarucrudyeckre XxapaKTePUCTUKU Pa3JIaKi B COOPaHUSIX

COUMHEHHI 1 nX pparMenTax.
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"MogHaTasa uenuHa", M. Lonoxos

Zk, 3Ha4YeHnda aMnnMpmn4ecKkoro MocTta

50000
O0bLwee konmnyecTtso cros 204955

100000

150000

200000

Puc. 4.8. I'pagpur smnupuvecrozo mocma oaa unduramopos
caytceOnvr cro6 6 pomane «Ilodnamas yeaunas

IIPOU3BEICHU n Uy T, M, e*

dostoevski-all 1185242 | 0,238991 | 347125 | 3,480106 | 6,04546E-11
dostoevski-alll | 347126 | 0,233202 | 95110 | 2,354132 | 3,0716E-05
dostoevski-allll | 95111 | 0,227289 | 26457 1,90939 | 0,001362556
dostoevski-all12 | 252016 | 0,235564 | 71341 | 2,925917 | 7,32906E-08
dostoevski-all2 | 838117 | 0,240361 | 339021 | 2,486013 | 8,56888E-06
dostoevski-all21 | 339022 | 0,238375 | 164295 | 3,938874 | 6,6851E-14
dostoevski-all22 | 499096 | 0,241673 | 150422 | 2,671881 | 1,25956E-06
sholohov-all 637698 | 0,191609 | 407236 | 13,176486 | 3,1391E-151
sholohov-alll 407237 | 0,181841 | 187777 | 7,454041 | 1,09612E-48
sholohov-allll 187778 10,171735 | 102127 | 1,340005 | 0,055127833
sholohov-all111 | 102128 | 0,169599 | 58139 | 1,493484 | 0,023101834
sholohov-all112 | 85651 | 0,174329 | 39488 1,81604 | 0,002731634
sholohov-all12 219460 | 0,190289 | 91620 | 3,135968 | 5,74209E-09
sholohov-all2 230462 | 0,209812 | 109306 | 6,982154 | 9,05536E-43
sholohov-all21 109307 | 0,197459 | 46789 | 1,962837 | 0,000900725
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Tabm. 4.5. (okomuanue).

IIPOU3BEICHU n Uy T, M, e*

tolstoj-all 1058136 | 0,223217 | 127818 | 3,368991 | 2,76986E-10
tolstoj-alll 127819 | 0,23525 | 41641 | 3,218909 | 2,00103E-09
tolstoj-allll 41642 | 0,223572 | 25472 | 1,158508 | 0,136497001

tolstoj-all111 20473 | 0,227398 | 14108 | 0,776465 | 0,582863629
tolstoj-all112 16170 | 0,217506 | 10984 | 1,106582 | 0,172640324
tolstoj-all12 86178 | 0,240945 | 59255 | 1,182742 | 0,121865597
tolstoj-all121 09256 | 0,243449 | 35550 | 1,831481 | 0,002440632
tolstoj-all122 26923 | 0,235466 | 9035 | 1,510311 | 0,020880646
tolstoj-all2 930318 | 0,221937 | 252594 | 3,508171 | 4,08391E-11
tolstoj-all21 252595 | 0,216009 | 59322 | 1,856277 | 0,002032718
tolstoj-all211 59323 | 0,222403 | 38865 | 2,723605 | 7,20802E-07
tolstoj-all2111 38866 | 0,215343 | 21260 | 1,613999 | 0,010923504
tolstoj-all21111 | 21261 | 0,221507 | 5879 | 1,502185 | 0,021928378
tolstoj-all21112 | 17606 | 0,207899 | 9942 | 1,702325 | 0,006080468
tolstoj-all2112 20458 | 0,235845 | 15930 | 2,40669 | 1,8622E-05
tolstoj-all21121 | 15931 | 0,226745 | 7469 | 2,813355 | 2,66795E-07
tolstoj-all21122 | 4528 | 0,267946 | 1252 | 4,255296 | 3,74125E-16
tolstoj-all212 193273 | 0,213853 | 69503 | 3,055741 | 1,55072E-08
tolstoj-all22 677724 | 0,224477 | 531279 | 1,54569 | 0,016820304

Hast cobpanust countenuit Jlocroesckoro 3nadenune M = 3,48 co-
OTBETCTBYeT MOMEHTY Ouorpaduu mucaresist, Korja OoH HadajJ UI'PaTh B
pyserky B Bajgen-Bajene. 91o npousomnio Bo Bpemsi paboThl HaJ, PO-
manoMm «Mjmors. o a10oro MoMeHnTa XapakKTepUCTUKU €0 TBOPUYECTBA
oostee omuoposuel (M = 2,35), ocobenno omuoposen dparment 1.1

(mepBble YeThipe rIaBbl «YHUKEHHBIX U OCKOPOJIEeHHBIX» ). [locsie aroro
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MoMeHTa Ha Tpaduke (puc. 3.9) BUAHBI YePEJOBAHUS PA3HBIX IE€PUO-
noB. Hanmenbiyto ogHopoaocts umeer dparment 2.1 (konern «Vno-
Tay u «Becbiy ), Haubosibliyo — dparvent 2.2 («Bparbs Kapamazosbiy
u «[lompocrok»). Kak jyist Bcero cobpanust COUnHEHUil, Tak U JJist €ro
dparmenTon 3uagernre M ne npesocxoguT 4,26, 1ocTUraeMblii ypOBEHD
3HAYMMOCTH He MeHbie 10714,

B TBOpuecrBe TojicToro HeT Takoil pe3KOil CMEHBI YacTOThI CJIy2KeD-
HBIX CJIOB, Kak B TBOpuecTBe [locroesckoro. st Bcero cobpanus co-
ynnennit M = 3,37, nepBblii (pparmMenT BKJIOUaET B cedsa «/leTcTBo»,
«OrpouectBoy, «FOnocth» 1 «CeBacromnoibckue pacckasnl». laabHeii-
ee pa3dueHne Mo3BOJISIeT BhISIBUTH OY€Hb OJHOPOAHbIE (hparmeHTh! 1.1
(«lercrBoy) u 1.2. Pasbuenune dpparmenta 2 mo3BoJisieT BBISIBUTH CPaB-
HUTEJILHO OJTHOpOiHBIe (bparMenTsl 2.1 (70 KoHIa Tperbeii dactu «Boii-
HbI 1 MUpay ) 1 2.2. OTMeTnM, 4To 10 Mepe jalibHeiiei dhparmeHTam
HEe MPOUCXOJUT CHUMXKEHHSI OTKJOHEHUH SMIUPUIECKOTO MOCTa OT OCH
abcrmce. Kak it Bcero cobpamusi COUMHEHUI, TaK U JJIA ero (Jgaxe
JI0BOJILHO MeJsikuX) dbparmenTos 3unadenue M He npesocxogut 4,26, j10-
CTHraeMBblif YPOBEHb 3HaUNMOCTH He Menbine 10710,

DMIUpUYIecKnit MoCT Jijisi coOpanus counnenuii [llosoxoBa pasuresib-
HO OTJIMYAETCsT OT AMITUPUIECKUX MOCTOB cobpanuit counnennii Jlocro-
eBckoro u Toscroro. 3xaecs M = 13,18, 9T0 cOOTBETCTBYET HUITOXKHO-
My YPOBHIO 3HauuMocTH nopgaka 1071, BusyaabHo MOMKHO BBLICJIUTD
Tpu neprojia: nepsbiit (pparment 1.1) ¢ 4acToTol €1y KEOHBIX CJIOB OKO-
70 0,17, Bropoii (pparmentsr 1.2 u 2.1) ¢ gacroroit 0,19-0,20, Tperuii
(bparment 2.2) ¢ gacroroit 0,22. OIHOPOJHOCTH KaXKIOTO U3 (bparMeH-
TOB BIIOJIHE COOTBETCTBYET TOMY, 4TO HabJII0/Ia10Ch Jijist cOOpaHuil co-
ynnennit JTocroeBckoro n TosicToro, a HEOTHOPOIHOCTH BCEIO COOPAHMSI
COUMHEHHII B 11€JIOM IIepeliaruBaeT Bce MbICIUMbIE I'paHuIbl. OTMETHM,

4yTo rpaHuibl pparmenTon 1.1 u 2.2 4eTko npuBsi3aHbl K COOTBETCTBYIO-
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- CobpaHne coumHeHun [1oCToOeBCKOro
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Puc. 4.9. I'pagpur smnupuvecrozo mocma 0aa unduramopos
cAYAHCEONBLT CA06 6 cobparuu covunenutt D. Tocmoesckozo

M rpouspejieHusM. Koner ¢pparmenTa 1.1 npuBsi3aH K KOHILY BTOPOi
kuuru «Tuxoro donay. VI3 Tperbeit KHUIM BO pparMeHT BOILIO OKOJIO 2
CTPAHMWI] TEKCTa, TO €CTh ¢ TOYHOCTHIO JIO JIBYX CTPAHUI] OTHICKUBAECTCS
pasJiajika B TEKCTax, COJEPKAIUX MHOTHE COTHU CTPaHUIIL.
Anajornano u ¢ ¢parmenrom 2.2. O Brirodaer nejukom <«Cyjib-
Oy deyioBeKa» U BTOPYIO 4YacThb «[IogHSATON IeNuHbIY, 38 MCKJIIOYEHU-
eM HecKOJIbKnxX ab3arenB B Hadaje «CyanObl desioBeKay, OTHOCSIIAXCS
K {parmenry 2.1 u cocrapiisomux 3,5 crpanuibl Tekcra. Mrak, npo-
BeJIEHHDBIN aHaJu3 TPUBOJUT K MPEIIOJOKEHNI0, UTo 1o nmeneMm [1lo-
JIOXOBa CKpbIBarOTCs JiBa, nucaress: [1lojoxos-1 — aBTOp JIBYX MEepBbIX

kaur «Twuxoro Honay, u [losoxo-2 — aBrop «CyuabObl desioBekay n
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15— CobpaHune counHeHun [JoctoeBckoro, gparmeHT 1

T 'WAWAWMWF}VWVV T T T

Zk, 3Ha4YeHnAa aMnnpmn4eCcKoro MocCTta
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O0bLwwee konnyecTBo cnos 347126

Puc. 4.10. I'pagpur amnupuveckozo mocma 0as unouKamopos
CAYHCEOHBLT CA06 6 NePpeomM (pazmenme cobparus covurenut D.
ocmoescrozo

Bropoit yactu «Ilojusroit nesnubiy. OcrajbHble TPOU3BEJICHUST 1PE/I-
CTABJISIIOTCS CMEChI0 (bPArMeHTOB, TPUHAJJICKAINX STUM JBYM aBTO-
pam. B kadecrBe ajbTepHATHBbI BHICKA3BIBAETCS TPEJIIIOJIOKEHNE O TOM,
aro [Io0X0B — YHUKAJIBHbINA aBTOP, CYIECTBEHHO U3MEHUBIIUH 1acTO-
Ty aBTOPCKOTO WHBAPUAHTA B TEUCHUE KU3HH.

Pegynbrarsl ananmsa coracyiorcst ¢ BeiBogamu [. Epmosaesa [31],
132], T". Kiteraa [47], O. B. Kykymkunoii ¢ coat. [55], a Takxke aBTopa,
M3BECTHOTO MOJT MCeBIOHUMOM «[1» [22].

Jpyroit mprMep aHaIn3a HPOBEJICH Ha CJAEYIONEM MaTeprale.

Bzaror caenytomue 10 mpoussenennii o aBTopon 20 Beka:
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CobpaHue coumHeHui [loctoeBckoro, oparmeHT 2
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Puc. 4.11. I'pagpur amnupuveckozo mocma oad undukamopos
CAYHCEOHBLT CAOB 80 6MOPOM (Ppazmenme cobparus covurenutd D.
ocmoescrozo

A. Toncroit. «Asmmray n «['unepboson wrmxenepa [aprras;

. Edpemos. «Ha kpato Oiikymennry n «Tymannocts AHpoMeibis;

A. Bosxkos. «Bommebnnk N3ympynnoro ropogay u «¥Ypdun xioc u
ero JIePEeBSTHHBIE COJIIATHI»;

A. u B. Crpyrankue. «TpyjaHo obrth 60roms» u «I'paj oOpedeHHbI» |

B. [lenesun. «2Kuznb HacekoMbix» u «Ilokomenue “II” ».

DTu npoussesienust uMeioT oobem ot 32 229 1o 109 618 ciaos. Bouin
POaHAJIM3UPOBaHbl KaK 3T 10 1mpousBejieHnii 110 OTJIEJIbHOCTH, TaK 1

Bce 90 BO3MOXKHBIX IIONAPHBIX KOMOMHAIW, IIOJYyUEeHHBIX IPUINACHIBA-
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CobpaHnue counHeHunn LLlonoxoea

Z,, 3Ha4YEHNS SMNNPUYECKOrO MoCTa
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O6uee konnyecTBo crnoB 637698

Puc. 4.12. I'padpur smnupuveckozo mocma 0ai uHouKamopos
cAyotceonvlr cao6 6 cobpanuy covunenuts M. Iloroxosa

HUEM OJTHOTO TEeKCTa K JIPYTOMY.

st 9TUX TEKCTOB ObLJIU MOCTPOEHBI IMIIUPUIECKUE MOCTbI £, C 110~
MOIIbIO KaK BCEro CJOBapsi aBTOPCKOTO WHBApUaHTa, TaK W OTJIE/b-
HBIX €ro Jacteil (IpeJyioroB, COK30B, YACTHI[). 3aTE€M BBITHCISIIUCDH
MaKCUMaJIbHbBIE 110 MOJLYJIIO0 OTKJIOHEHUsI SMIMPUUECKOro Mocta |M,| =
SUPyefo; 1) |Zn(t)], m ¢ momompio pactipesienenusa Konmoroposa oThICKH-

BaJICsl JIOCTUTAEMbBII YPOBEHb 3HAUUMOCTHU
x = k1 —2k2|M,|?
e°=2Y (—1)""e nl
k=1

Baﬂaf{a COCTOsJIa, B TOM, 4TOOBI Hay4IUTbLCA pa3/JnvdaThb:
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CobpaHune coumHeHun LLlonoxosa, parmeHT 1.1
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Puc. 4.13. I'padpur amnupuveckozo mocma 0as unouramopos
CAYHCEOHBLT €06 60 (hpazmenme 1.1 cobpanusa covunenuts M.
Llonoxosa

1) ojiHO TIPOM3BE/ICHIE OJTHOTO ABTOPA OT JIBYX [TPOU3BEICHIIN PA3HBIX
aBTOPOB;

2) JiBa MPOM3BEJICHNUST OJJHOTO ABTOPA OT JIBYX MPOU3BEICHUIl PA3HBIX
aBTOPOB.

L7151 3TOr0 HY>KHO BBIOPATh YPOBEHb 3HAYMMOCTHU € U COOTBETCTBYIO-
mee npejebaoe 3uadenne M.

Okasajioch, 9To 3Hauenus |M,| Upu UCHONBL30BAHUY CJIOBADS MPE/I-
JIOTOB TOJIYYAIOTCS MOYTH OJIMHAKOBBIMU JIJIsi TEKCTOB OJHOI'O M JIBYX
ABTOPOB — 3TO TaK HA3LIBAEMOE SIBJICHUE «CJIUSHUSI» BCEX aBTOPOB, OIIU-

ChbIBaloIiece He nHBapuaHT aBTOPCKOI'O CTUJIA, a 06ume 3aKOHDbI A3bIKa.
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35— CobpaHue counHeHun LLlonoxosa, pparmeHT 1.2
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Puc. 4.14. I'padpur smnupuveckozo mocma 0as unduxamopos
CAYIAHCEOHBLT €06 60 (ppazmenme 1.2 cobparus covunenuts M.
Llonoxosa

Hanporus, npu ncnonb3oBanuu ciosapst yacruil 3uadenus |M,| me-
HAIOTCA B IMHPOKHUX IpejiesiaX JiId pa3HbIX KJacCOB TEKCTOB, UTO He
MO3BOJISIET Pa3/IE/IsiTh TEKCThl Pa3HbIX aBTOPOB.

TosibKO Becb CJIOBapb aBTOPCKOIO MHBAPUAHTA U CJIOBAPb COIO30B B
OTJICJILHOCTH ITO3BOJIAIOT peliaTh IMOCTaBICHHBIE 33,/ 1a9H.

mMenHo, jijist cJIoBapsi aBTOPCKOTO MHBAPUAHTA, T1OJLY TMJIOCH, UTO | M, |
y OJIHOTO TIPOU3BEJIEHUs OJTHOTO aBTOpa KoJyiebsieTcsa B mpejenax ot 0,71
(«2Kusnb HacekoMbix» ) j1o 2,23 («I'paj obpedenusliis ), cooTBETCTBYO-
e jocruraemble yposau 3nadnmoctu 0,698 u 5-107°. Ecin nckiouars

«I'paj obpedenHblit» 13 paccMOTpeHns KaK IMPOU3BeEIeHNe, HAITUCAHHOEe
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CobpaHune coumHeHun LLlonoxoBsa, oparmeHT 2.1
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Puc. 4.15. I'pagpur amnupuveckozo mocma das unduramopos
CAYHCEOHBLT €06 60 (ppazmenme 2.1 cobpanusa covunenuts M.
Llonoxosa

BCE K€ JIByMsi aBTOPpAMHU M CYIIECTBEHHO HEOHOPOJHOE, TO CJIE/ILYIO-
mum 3a mum Oyuer «Ilokonenue “IT” co snavennsvn |[M,| = 1,82 n
e* = 0,0024. B cBs13u ¢ 5TUM BBIIVIAJIUT JOTHUHLIM JIJISI AHAJJIU3 TEK-
cros nostarath € = 0, 001 u coorBercrBenno M = 1,97. JleiicTBuresibHo,
TEKCTbl HE MOI'YT 00J1a/laTh TAKOM »Ke OJIHOPOJHOCTHIO, KAK 110CJIe0Ba~
TEJTLHOCTH HE3aBUCHUMBIX OJIMHAKOBO PAaCIpeIeJeHHbIX CIYyJYaliHbIX Be-
JIMYWH, U UCIOJIb30BaHue CTaH apTHbIX yposHei 3naunmoctu (,01-0,1
3JI€Ch HUKAK HE OIIPABJIAHO.

IIpu paccemorpenun 80 TEKCTOB, COCTABICHHBIX U3 IPOU3BEICHUN Pa3-

HbIX ABTOPOB, 0KA3aJ0Ch, 4TO 3HaueHus |M,| kojaebaores B MUPOKKUX
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CobpaHune counHeHun LLlonoxoea, dparmeHT 2.2
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Puc. 4.16. I'padpur smnupuveckozo mocma 0as unouKamopos
CAYIAHCEOHDLT €N06 60 (ppazmenme 2.2 cobpanus covumnenuts M.
Llonoxosa

npenenax ot 0,90 no 10,84, HO ToONbKO Jiist 11 TEKCTOB OKa3bIBAIOTCs
Menblie, yem 1,97, To ecTh dacToTa OMMOKK BTOPOI'O POJia COCTABJISAET
0,138.

[Ipn paccmorpennnm 10 TeKcTOB, cOCTaBJIEHHLIX U3 JIBYX IIPOU3BE]IE-
HUIT OJHOTO aBTOpa, OKAa3bIBAETCsl, 4TO 3HaveHust | M, | mensitorest B pe-
nenax ot 0,88 mo 3,70, mpu 3TOM 11 5 TEKCTOB 3HaUYeHus OoJibIie 1,97.
OTrMmeTuM, 9TO 3TO TEKCThI JICHCTBUTEIbHO CYIIECTBEHHO Pa3HOPOHBIC
(st Crpyrankux snadenus: 3,70 u 3,63 B npsiMoM 1 06paTHOM HOPS/I-
Ke CJIeJIOBAHNsI TEKCTOB cooTBeTcTBenno, s A. Tomcroro 2,47 u 2,84,

nnst [lenesuna 1,27 u 2,19). Urak, npu ucnob30BaHUUd KPUTHIECKOTO
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yposas 0,001 yraercs oOHAPYKUTH Pa3HOPO/IHBIE TEKCThI, HO TIPU 9TOM
K Pa3HOPOJHbIM KPUTEPUil OTHOCUT M TEKCTbl, HAIIMCAHHDbIE OJIHUM aB-
TOPOM B pa3HOe BpeMs UK B Pa3HBIX CTUJIX.

PaccMmoTpum Ternepb, Kak U3MEHSITCs PE3YJIbTaThl IPU UCIIOJIb30BaHUN
CJIOBaPsi, COCTABJIEHHOI'O TOJILKO U3 COI030B. Jljisi TEKCTOB 0JIHOI'O aBTOPA,
suauenusi | M,| mensitorest or 0,91 («Ypdun Jxkioc u ero jiepeBsiHHbie
cosiathly ) 110 2,37 («Asmuray ). Tlocsie uckioUenns: PEKOPHOrO 3Have-
Hus 2,37 nosydaem rpejesibl ot 0,91 510 1,98 ¢ jjocruraembiMu ypoBHAMU
suaunmoct ot 0,381 0 0,0007 coorBercTBenno. Bribepem € = 0, 0005
u coorBercrBeHHo M = 2,04. B sTom ciiyuae dactora OnubKM 11epBoro
pojia pasua 0,1. IIpu anajnsze TeKCTOB JIByX aBTOPOB OKa3bIBAETCs, UTO
| M,,| mensiercs B ipesenax or 0,98 g0 12,25, upu sroM s 11 aBTopos
3HAUEHUST OKa3bIBAIOTCS MeHbIne, yeMm 2,04, To ecTh 4dacToTa OINMOKU
BTOPOI'o pojia cocrapJjser 0,138, kKak 1 11pU UCIOJb30BAHUU CJIOBAPs aB-
TOPCKOIro mHBapuaHTa. Ilpm anammse TeKCTOB, COCTaBIEHHBIX M3 JIBYX
MPOU3BEJIEHN OJIHOTO aBTOPA, OKa3bIBAETCs, YTO 3HAUEHUS CYITPEMYMA
MOJLYJIsi AMIIMPUIECKOIO MOCTa KoJiehsirorest B npejeiax ot 0,99 o 4,05,
IIPY 9TOM TOJBKO 3 3HaUEeHHsI IIPEBOCXOJIAT ypoBenb 2,04, To ecTh dacTo-
Ta ommbku cocranJisier 0,3.

Pestomupyst pesy/ibrarbl aHaJM3a, JeJIaeM BbIBOJ, O TOM, YTO IIPU KC-
MOJIb30BAHUHU BCErO CJIOBapsl aBTOPCKOI'O MHBAPHUAHTA MOXKHO ITPUHATDH
ypoBeHb 3HauumMocTu Kputrepus pasibiM 0,001, npu ncnosb3oBaHum CJio-
Bapst coi030B — paBHbIM (,0005. IIpu a3ToM B 0boux caydasx ogun u3 10
OJJHOPOJIHBIX TEKCTOB MIPUHUMAETCA 33 HeOJHOPOHbIH, a 11 n3 80 meo-
HOPOJIHBIX TEKCTOB — 3a& OJIHOPOJIHLIE, TO €CTh TPU PENIeHnN 3aaun
Pa3JIMueHMsI OJIHOIO TEKCTa, OJIHOIO aBTOPa, U JIBYX TEKCTOB JIBYX Pa3HbIX
aBTOPOB YacTOThI OImKO0K coctansiioT 0,1 u 0,138 cooTBeTCTBEHHO.

[Tpu pemenun 3ajiaun paszjMyueHus: JIByX MPOU3BEJECHUN OJTHOIO aB-

TOpa OT JIBYX MPOU3BEJIEHNN Pa3HbIX aBTOPOB B O ciaydasx uz 10 oj-
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HOPOJIHbIE TEKCThI TPUHUMAIOTCS 33, HEOJIHOPO/IHBIE TTPU UCIIOJIb30BAHUN
cJIoBapsl aBTOPCKOI'O MHBapuaHTa, B 3 ciiydasdx u3 10 — 1upu ucosib-
30BAHUU CJOBaps COIO30B. B 3TOM OTHOIIEHWN WCTOIH30BAHUE CJIOBAPS

COIO30B IIPpEeACTaABJIACTCA MPEJITOITUTEC/IBHBIM.

4.4 IIpoBepka rumore3 o (ppaKTaJIbHOCTU AJId TEKCTOB

AHnayinz, npoBeeHHBIN B NpeblylieM naparpade, MmoKa3bBaeT, q9To
POIECCHI, TOCTPOEHHBIE 110 MPOU3BEJCHUSIM OJTHOTO aBropa (Tadu. 4.1),
cobpaHusiM courHenuit nin ux gpparmenram (Tadi. 4.5), He BIOJIHE COOT-
BETCTBYIOT MOJIEJIM BLIOOPKK — JIOCTUIAEMbIC YPOBHU 3HAUMMOCTH 4aCTO
Osim3KM K HyJ110. B KagecTBe 00bsACHEHUS 3TOTO ABJICHUS IIPEIJIaraeTcs
MOJIeTh (PPAKTAJIHLHOTO TTyMa, KOTOpash MCCIAEAYeTCs Ha, aJleKBaTHOCTH
METOJIaMU BTOPOM IJIaBbI.

B Tabsuie npuBeieHbl

N — YHUCJIO CJIOB B TEKCTE;

T — 1mar MaciTabupPOBaHUSI;

H,, Hy, H; — OUeHKHM apaMeTpa MeTOJaMH HOPMUPOBAHHOTO Pas-
Maxa, JUCIIePCHN, 3HAKOB.

€53, €19, €13 — JOCTUIAEMbIE YPOBHU 3HAYMMOCTHU I'MIIOTE3bl O (DpaK-
TAJILHOM TayCCOBCKOM IITyMe JIJIsI KPUTEPUEB, OCHOBAHHBIX HA, PA3HOCTSIX
COOTBETCTBYIOIINX OIEHOK;

N =n/T — obbeMm MacuTabupoBaHHON BHIOOPKH;

€5 — JIOCTUTAEMbIll YPOBEHb 3HAYUMOCTH I'MIIOTE3bI O TOM, UTO aJeK-

BaTHOM MOJZIECJIBIO ABJIACTCA MOJCJIb BbI60pKI/I.
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Tabm. 4.6. Onenkn nmapamerpa Xepcra B COOPAHUSIX COUYMHEHUNR U UX

dparmenrax.

aBTOp n | H | Hy | Hs €35 €%, €%, N €8
dostoevski | 1185208 | 64 | 0,684 | 0,674 | 0,614 | 0,2008 | 0,0260 | 0,9175 | 18519 | 0,00E-+00
dostoevskil | 347114 | 64 | 0,697 | 0,642 | 0,612 | 0,3831 | 0,5825 | 0,4423 | 5424 | 2,98E-13
dostoevski2 | 838095 | 64 | 0,690 | 0,639 | 0,621 | 0,8377 | 0,6320 | 0,9044 | 13095 | 0,00E-+00
sholohov | 637697 | 64 | 0,840 | 0,832 | 0,681 | 0,0003 | 0,0235 | 0,0013 | 9964 | 0,00E+00
sholohovl | 407237 | 64 | 0,792 | 0,759 | 0,640 | 0,0039 | 0,1888 | 0,0027 | 6363 | 0,00E-+00
sholohovll | 187778 | 64 | 0,654 | 0,558 | 0,613 | 0,7673 | 0,8615 | 0,7785 | 2934 | 7,33E-08
sholohov2 | 230461 | 64 | 0,813 | 0,763 | 0,626 | 0,0010 | 0,4868 | 0,0000 | 3601 | 2,29E-11
sholohov22 | 121155 | 64 | 0,649 | 0,610 | 0,598 | 0,4197 | 0,1838 | 09712 | 1893 | 1,67E-04
tolstoj 1058098 | 64 | 0,715 | 0,652 | 0,619 | 0,5512 | 0,9592 | 0,3834 | 16533 | 0,00E-+00
tolstojl | 127802 | 64 | 0,740 | 0,673 | 0,624 | 0,1532 | 0,5509 | 0,1120 | 1997 | 1,07E-06
tolstojll | 41632 | 64 | 0,631 | 0,462 | 0,509 | 0,8821 | 0,3569 | 0,2723 | 651 | 845E-01
tolstoj12 | 86171 | 64 | 0,657 | 0,506 | 0,604 | 0,5003 | 0,2854 | 0,9914 | 1346 | 7,79E-04
tolstoj2 | 930297 | 64 | 0,685 | 0,662 | 0,614 | 0,3344 | 0,1007 | 0,9633 | 14536 | 0,00E-+00
tolstoj21 | 252586 | 64 | 0,701 | 0,649 | 0,628 | 0,4943 | 0,5041 | 0,6964 | 3947 | 1,52E-12
tolstoj211 | 59323 | 64 | 0,694 | 0,639 | 0,650 | 0,6078 | 0,3099 | 0,8531 | 927 | 5,80E-05
tolstoj2111 | 38866 | 64 | 0,695 | 0,640 | 0,620 | 0,3702 | 0,2647 | 0,7662 | 607 | 9,25E-03
tolstoj2112 | 20458 | 64 | 0,770 | 0,591 | 0,735 | 0,3466 | 0,2700 | 0,7062 | 320 | 2,10E-04

Corsnacto Tabji. 4.6, ypoBHM 3HAYUMOCTH THIOTE3bI O (ppaKkTaIbHOM

I'ayCCOBCKOM IIIYME JIOCTATOYHO BbICOKH, 3a UCKJIIOUYEHUEM CJI1ydaeB, KO-
I8 TEKCT CYNeCTBEHHO HeopHopojeH (cobpanue coumnenuii I1losoxo-
Ba 1 ero dpparmentsl 1 u 2). Tlpu 910M JIydIile Bcero JuarHOCTUPYIOT
pasiaiKy pasHoctn oneHok Hy — Hs wau Hy — Hs, ojHa u3 KOTOpPbIX
oTBevYaeT 3a IJ100aJibHbIe, a Jpyras 3a JIOKaJbHbIe XapaKTepUuCcTuKu. B
KauecTBe KPUTUUECKOrO 3HAUCHUST € MOXKHO B3siTh Jitoboe uncyo ot (0,01
J1o 0,1, upu 9roMm He OyjieT HU OJIHON OLIMOKU OOHAPYKEHUs Pa3JIa KU,

['nnoresa 06 aJieKBaATHOCTH MOJIEJIM BLIOOPKK HE BbIJIEP:KUBAET IIPO-
BEPKH, JIOCTUTAEMbIE YPOBHU 3HAUUMOCTH OKa3bIBAIOTCS OUEHb HUBKUMHI,
3a ejuHCcTBeHHbIM ueKiouenuem («lercrsoy JI. Toscroro, janubie, co-
JieprKaliye mocie MacirabupoBanus Beero 651 snauenue).

Urak, ajieKkBaTHON MOJIE/IBIO MPOIECCa, OMUCHIBAIONIErO TOSBJICHNE
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CJIy»KEOHBIX CJIOB B TEKCTE, JIJIsi OJIHOTO aBTOpa siBJsSeTCs ppaKTaIbHbII
LIy M, JUJIsl CKJIEHKKM TeKCTOB JIBYX aBTOPOB — pasJiajika (ppaKTajibHOIO
myma. B kadecTBe ajropuTMa OOHApYKEHUsI PA3JIAJIKU IIPEIIaraloTcs

AJITOPUTMbI, OCHOBaHHbBIE Ha, PA3HOCTSIX OoleHOK Ho — Hs num Hy — Hs.

4.5 Pe3yabTaThl rs1aBbl 4

B rnase 4 meTomaMu OIeHUBAHUS TapPaAMETPOB U MPOBEPKU CTATHCTUYE-

CKHUX T'MIIOTE3 M3Yy4daJIUCb TEKCTbI Ha €CTECTBEHHOM A3bIKE.

o [Ipenmoxkennsl oiHonapaMeTpuieckne BEPOATHOCTHBIE MOJIEN TeK-
cra. M3ydennl craTrucTuyeckne CBONCTRA OIEHOK MapaMeTpoB, OThIC-
KMBAEMbIX Ha OCHOBAHUU CTATUCTUKKU 4KCJa PasHbix cjoB. [Tokasa-
Ha HEaJICKBATHOCTb MOJIEJIN BBIODOPKHU (CHCTEMATHIECKOE H3MEHEHUE

OIIEHOK TTapaMeTPOB ¢ POCTOM 00'beMa TeKCTa).

o /lokazana QyHKIMOHAJbHAS IEHTpadbHas MpejebHas TeopeMa,

JJIg 9UCJIa PaSHbIX CJIOB.

e PaspaboTan MeTOJ] aBTOPCKOIO HMHBAPUAHTAa — CIOCOD COIOCTAB-
JIEHWS TEKCTY YHMCJIOBOW MOCJIeTOBATEIHHOCTH, COXPAHAIOINIECH CBOU
CTATUCTHIECKHE CBOMCTBA, JJisl (PUKCUPOBAHHOIO aBTopa. Ajaroput-
MbI OOHApPYKEHUSI Pa3JIaJIKi IPUMEHSAIOTCS JIJIsi aHAJI3a, OJHOPO/I-
HOCTH TEKCTOB, a TaK»Ke KOMOMHAIMIT TEKCTOB pa3HbIX aBTOPOB. BhI-
paboTaHbl PEKOMEH/IAIMU K UCIIOJIH30BAHUIO 9TUX METOJ0B JIJIsl UC-
caesioBanusl aBropcrBa. IIpoanajn3npoBanbl cOOpaHUs COUMHEHMI
¥ MOKA3aHO, Y4TO MOJIe]h BHIOOPKM JIJIsi TEKCTOB OJIHONO aBropa (u
MOJI€JIb PA3JIAJIKK JIJIsi TEKCTOB JIBYX ABTOPOB) CTAHOBSATCS HEA/ICK-

BATHBIMU IIPU OOJILIIIOM 0ObEMe TEKCTa.

e AyropuTMbI OOHapykKeHust (PPAKTATLHOCTH U AJTOPUTMBI OOHADY-

JKEHUs pazJiajku (PpakTajbHOIO I'ayCCOBCKOIO IMTyMa NPUMEHEHBI
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K aHaJIn3y TEKCTOB OJIHOrO M JIBYX aBTOpPOB. Ilokazano, 4To ajiek-
BATHON MOJIEJIBIO [IPOIECCa, ONUCHIBAIOIIErO OSBJIEHUE CJIYKEOHbIX
CJIOB B TEKCTe, JIJIsi OJJHOTO aBTOPa SBJIACTCA (ppaKTaJbHBIA IIIyM,

JIUIsl CKJIEHIKM TEKCTOB JIBYX aBTOPOB — pasJiajika ppaKTaJbHOTO I1y-

Ma.
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I''”IABA 5
Paznanka B perpecCuMOHHBIX MOJEJIAX C IUKJINYECKUM

TPEeHA0M
5.1 BBoanbie 3amMedyaHuda

AcuMniToTrdeckoe MOBeeHne CYyMM OCTATKOB PErpecCHOHHON Moje/un
BPEMEHHOTO psijia BiiepBble n3ydeno B pabore MaxHwuia [139]. Ilpen-
nosiaraercst, uro {g;, i > 1} — 1ocsien0BaTebHOCTh HE3ABUCUMbIX
OJIMHAKOBO PACIIPEICJIEHHBIX CIYyJIaiiHbIX BEJIMUNH C HYJE€BBIM MaTeMa-
TUYECKUM OXKHJIaHWeM U KOHEYHOHl HEeHYJIeBOU JUCIliepCuei o2, ITycTn
{9;(+), 1 <j <m} — nabop perpeccHoHHbIX GYHKIMIT, ONPE/eTeHHBIX
ua |0, 1]. Bamamum tpeyrospubiii Maccus {Yy;, 1 < i < n, n > 1}

3aBHCHUMbIX IIE€PEMEHHDbIX C.He,[[yIOHJ;I/IM o6pa30M:
m

Ym' = Z ngj(z/n) + Ei-
Jj=1

Hrak, B 910l MO/ BCe BpeMsi HAOJIIOJIEHUI CXKATO Ha OTPE30K OT
HYJIsT JIO €IMHUILI, ¥ HaOJIIOJEHHSI OTCTOST JIPYT OT JIPyra Ha paBHBIE

MHTEPBaJIbl BpeMeHu. B MaTpudHoil 3anucu
Y, =X,0+¢,,

rie X, — MATPHUIla Perpeccopa pasMepHOCTH 1 X M, B KOTOPOii Ha j-M
MecTe B 4-if cTpoKe cTout sseMent ¢;(i/n); @ — BeKTOp-cTONOeI] JITHHBI
m; €, U Y, — BEKTOP-CTOJIOIbI JIJTUHBI 1N.

OGoznaunm uepes 0, oreHky ['‘aycca—MapKoBa BEeKTOPHOIO mapamer-

pa 6. Ona paBHa
0, = (XIx,)'XTy,,

eci oOpaTHas MaTPUIa CYIIEeCTBYET.

Ecin perpeccrnontnbie (pyHKIIMU UHTEIPUPYEMbI ¢ KBaJIpaToOM 10 Pu-
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many Ha [0, 1], To cymecTByer npesed
lim n'X'X, =G
n—oo

— MaTpuIa, KOMIOHEHTH KoTopoii pasubl [ g;(t)g;(t)dt.
O60o3na1um depes g(+) BeKTOp-cToJibel, perpeccuOHHbIX (DyHKIMUIA.
YJacTUuHbBIe CYMMBI PErpPeCCHOHHBIX OCTATKOB O0O3HAYUM 4epes
an = Zi'c:l ém‘; rie Ep; = Y, — ?m'; /Y\vn — Xné\n
Byjem nosarars Ao = 0.

PaceMOTPUM SMIIMPUYECKH MOCT PErPEeCCHOHHBIX OCTATKOB Z,. Co-
riacio gopmyiie (1), Z, — 910 ciydaiiHas joMaHast ¢ y3JaMy B TOYKaX
E an - %Znn

n’ gu/n ’

rje

Hapsny ¢ sMOmupuvaeckuM MOCTOM PACCMOTPUM CJYUANHYIO JJOMAHYIO

Z7 OCTPOEHHYIO IO TOYKaM

ﬁ an
n oyn)

Teopema MaxkHumna cocTonuT B TOM, UTO ecau pezpeccuonmbie (hymi-

wuu wenpepwvisno dupdepenvupyemos, u mampuua G HeswvIPOIHCIEHA, MO
Z7 caabo crodumces 6 pasnwomeprott mempure 6 C'(0,1) % 2ayccoscko-
my npoveccy B = {B(t), 0 <t < 1} ¢ nysesvm mamemamuieckum

oorcudaruem U Ko8apuauuorrot GyHryued

K(s,t) = EB(s)B(t) = min(s,t) — /01 /Olg(x,y) dx dy,

e g(z,y) = g (r)G'g(y).
Bumiod [112] ocmabun npeanonoxenns: MakHuma o perpeccHoHHbIx
dbyHKIMIX, TOKa3aB, ITO TeOpeMa BepHa Jjist HempepbiBHbIX Ha [0, 1]

dbyukuuii (ycsosue HerpepbiBHO# jnddepennnpyemMoctu He TpedyeTcs).
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B gactrOM cityuae, Koria perpeccnonnbie (pyHKIM — 3710 1, cos 2mkt,
sin2rwkt, k € M, rne M — HeKOTOpOEe KOHEYHOE MHOXKECTBO, MOJIE/Ib
MPUHUMAET BU]T

Yoi=ao+ . (apcos(2wki/n) + bysin(2wki/n)) +¢c;.  (38)
keM

N3BecTHO, UTO JII0OOE TTEPHOAIMIECKOe KOoJiebanue ¢ TPaeKTOPUAME U3
D(0,1) moxeT ObITh €JMHCTBEHHBIM 0OPA30M TIPEJICTABIEHO Pa3JI0Ke-
HueM B psj Pypbe o cunyconiaM. PaccmarpuBaeMast 371eCh perpeccus
— 39TO MOJIeJIb ¢ KOHEYHBIM YUCJIOM B3aMMHO OPTOTOHAJIBHBIX TADMOHUK
1 aJJIUTUBHBIM CJIy9aflHbIM IIIyMOM B JIMCKPETHOM BPEMEHH. DTa MO/ICJIh
n3BecTHa B iuTeparype 2], [136], [30] kax Momenn muneiiHol perpeccn ¢
MUKJITIECKIM TPeHIoM. V3ydenne cTaTUCTUIECKIX KPUTEPUEB OOHAPY-
YKEHUsI PA3JIAJIKU B 9TON MOJIEJIN TIPEJIIPUHSATO B CBIA3U € UCCJICIOBAHUEM
KOJIEOAHWI CTPOUTENIbHBIX KOHCTPYKIHii [96]: craBurcs 3asadua ompe/ie-
JIeHUusI U3MEHEHW# MPOYHOCTHBIX XapaKTEePUCTUK KOHCTPYKIWH TI0 UC-
CJICJIOBAHUIO ee KOJieOaHuii.

[Ipenosiaraercs, 9T0 MOMEHTBI HAOJIIOJIEHUS PABHOOTCTOAT JPYT OT
JIPyTa, U UTO Mepuoji HAOTIONEHUl COCTOUT U3 IEJIOT0 YUCTa MEPUOIOB
KOJIeOAHW.

Maxuun [139] B kauecTBe CI€ACTBHS CBOEH TEOPEMBI TOJIYUUI, UTO
JIJIST PEIrPECCUOHHON MOJIETH ¢ TIMKJIMYECKUM TPEH/IOM KOBapHaIllMOHHAs

yHKIMS 11peJIesIbHOTO POoIlecca paBHa

K(s,t) = min(s,t) — st (39)

1 1
52 P ﬁ((l — cos 2mks)(1 — cos 2mwkt) + sin 27ks sin 27wkt).

B §5.2 mostyuennl pesyiabTaThl JIJIS PErPECCHr Ha MOPSIKOBLIE CTa-
ructukd. B §5.3 jokazana Teopema 0 CXOAUMOCTH SMIIMPUIECKOIO MO-
CTa OCTATKOB pErpeccuu ¢ MUKINIecKuM TpergoMm. [lomydennr cien-

CTBUA M3 HEE, NMPUTOJHbIEC IJIA IMPAKTUYIECKOI'O IMPUMEHCHUA: HaﬁﬂeHbl
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npeJieJbHble pacipe/ie/ieHus CTATUCTUK, OCHOBAHHBIX HA 3HAYCHUAX IM-
IIUPUYECKOIO MOCTA B HECKOJBKUX TOUKax, U rpybas (sorapudmuue-
CKasl) aCHMIITOTHKA MAaKCHMyMa MOJYJIsi SMIUPUIECKOro mocra. B §5.4
paccMaTpUBAIOTCA CTATUCTUYECKHE KPUTEPUN, OCHOBAHHbIE HA M3Yy4eH-
HbIX CTATUCTUKAX, U IPOBOJIMTCH UX CPABHEHUE HA YUCJICHHOM [IPpUMeEpeE.

KpaTkoe u3yioxKeHne moydeHHbIX Pe3yIbTaToB COJIEPKUTCA B §9.5.

5.2 Perpeccus Ha OpAIKOBBIE CTATUCTUKN

PesysibraTs aToro naparpada sipisitorcst comectabivmu ¢ E. B. Illara-
JIMHBIM U Ony0OJIuKoBaHbl B paborax [169], [170], [198].

PaccmoTpum jiBe perpeccuonnbie Mojiesu (OJTHO U JByXIapaMeTpuie-

CKYI0):
Yi=0+¢,i=1,...,n, n>1,
Y;:a—l—in—l—ei,izl,...,n, n > 1,
rie 0,a,0 € R — HeusBecrHbie napaMerpbl perpeccuu, €1, . .. ,&y, (pe-
IPECCHOHHBIE OINMMOKN) — HE3aBUCHMbIC OJIMHAKOBO DACIIPEJCJICHHBIE

cJydaiHble BEJIMYUHBI C HYJIEBHIM MaTEeMaTUUECKUM OXKWJAHUEM U KO-
HeuHoil HenysieBoii jucuepcueii o2, Taxoke npejiosaraercs, 4ro X; =
Eim, 1 =1,...,n, — NOPSJIKOBBIE CTATUCTUKHY, IIe CAyIailHbIe BeJIUIUHbBI
&1, ..., &, HE3aBUCHUMBI, OJIMHAKOBO pacrpeieseHbl ¢ pyHKIMei pacipe-
Jlejiennst F' v He 3aBUCAT OT CJlydaflHbIX BEJIMUUH €1, . .., Ep.
HeusBecTHble nmapaMeTpbl perpeccuy OOBITHO OTEHUBAIOT MO METOJY
HAMMEHBIINX KBaPATOB, 0/1yuast ouerku 0, @, b. Ha ocnosannu perpec-
CUOHHOUW MOJICJIU CTPOATCH HPOTHO3HDIC 3HAYCHU A 572 = HA, 372 =a —I—I;Xi.

OcraTrkamu JIMHEHHOM perpeccuy Ha3bIBAIOT CAydaiiHble BeJIMUUHBI £; =

—~

Y, - Y.
[TpuBejiem onpejiesieHne IMIUPUICCKONO MOCTa, DMINPUICCKUI MOCT

— 9TO KyCOUHO-JIMHelHas ciydaiinas gomanas Zo = {Z°(t), 0 <t <
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1} ¢ y3namu B TOUYKax
(k Ay — gzn)
n' o )
2 — (97

Fﬂ;ezk:él—l—. k= HEOZO &\2:6‘2
(s )ds — meopemuneckas 0000WenHas KpUusas

+ Ek,
¢
[Mycrs GLp(t) = [ F
0
(s) = sup{z : F(x) < s} — kBauTUIBHOE TPEOOPA30Ba-
€ )

Jopenya, F~!
rue (o6obmmennast obparnas Gyuknus) GyHKImu pacnpeeieans F(x)
GLY%(t) = GLp(t) — tGLp(1).
Yepes = Oynem 0603HAUATH CJIAOYIO CXOMUMOCTH (CXOJAUMOCTD IO
PACIpEJIC/ICHAI0) B COOTBETCTBYIOIIEM MPOCTPAHCTBE. Tak, B Teope-
Max HIXKe depe3 = obo3HadeHa cyabast CXOJUMOCTh B MPOCTPAHCTBE

C'(0,1), cHabkeHHOM PABHOMEPHON METPUKOM
3 dyHKIMOHATBHON TPEeIebHO TeopeMbl (TPUHITUITA WHBAPUAHT-

HOCTH) caiejlyer Teopema 1
B [170] nokasana ciemytormast TeopeMa

Teopema 5.1 EcauY; = a+bX;+¢;, 0 < Varé, < oo, mo Z°0 = Zp,
2de Zp — uenmpuposannuill 2ayccosckull npoyece ¢ Ko8apuayuorHot

bynryued
GLY(t)GLY(s)
Kp(t,s) = min{t,s} —ts — £ 220t s €10,1].
#(t,5) = mint, ) et 0,1
CaencrBue 5.1 Feau Y, = a + bX; + ¢;, X; — nopadkosvie cmamu-
CIUKU, NOCMPOEHHBIE NO BVLOOPKE U3 HOPMAALHORO PACNPEIENEHUA, TO

1
/ V2 dt =1 / Z2(1)
0
2de N umeem pacnpedesenue &2, Komopoe npedcmasaerno 6 maba. 3 na
c. 65 6 [65], Zg — uyenmpuposannuvili 2aycco8ckull npoyecc ¢ K08apua-
yuorHotl pyrxyued
min{t, s} —ts — (@7 (£))p(27'(s)),

K(t,s) =
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2de @, 1 — naommocmo u xeanmuavnas Gynruus cmandapmrnozo

HOPMANDBHOZ0 p(LC’I’Lp@(?&/L@H’U,ﬂ coomeemcimeeHHto.

B [65] nosiyuenbt ciejyionye BhpaKeHusi:

Aok, —xz\/2
e dA
Fi(z) =1+ — Z ——— —
Ty, (FDA)V2 A
(c. 56), rae A\p — coberBenmble unmcaa supa K, Ap... A npusese-

Hbl Ha ¢. 37 B [65], /st OCTATBHBIX A CIpaBeIuBa SKBUBAJEHTHOCTD

Mo~ ((2k— D)2 k> 10;

AWV sin\/x;

D) :

_ 2
VA
2

12V3\
Alpr) = (14557 ) cos -+ 4T
1/2 /2

Li(p) = //fl(x)smu:cdx / ki(z)cospu(l/2 —t)dt

ri(z) = (@ (2)).

(c. 34-37 B [65]). C nomorpio jaHHbIX (GOPMYJ MOXKHO BBIYUCIUTDH

—_

F5(x), pesynbrar npusejer B tabi. 3 B [65].

5.3 Perpeccusa ¢ MUKJINYECKUM TPEHIOM

Teopema 5.2 Dmnupuveckuti mocm Z, 0cmamros pezpeccuts OAi Mo-
deau (38) caabo cxodumes 6 pasnomeproti mempure 6 C(0,1) % eayc-
coscromy npoueccy B = {B(t), 0 < t < 1} ¢ nysesvm mamema-
MUNECKUM 0XHCUIAHUEM U KOSAPUALUOHHOT Pynkuuet (39), xomopyio
MOIHCHO 3ANUCAMD MAKINCE 6 6Ude

K(s,t) = min(s,t) — st — — Z — sinmkssin wkt cos k(s —t). (40)
™ yer K
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JlokazaTeabcTBo.

DxBuBasieHTHOCTH hopmydt (39) u (40) ycranaBiauBaercsi HEHOCPE/I-
CTBEHHO C IOMOIIBIO0 (POPMYJT TPUTOHOMETPHUH.

Ormernm, 9TO App =08 caydae, Korja IHpolece 3ajaH (popMmyJioi
(38).

Bwmecre ¢ TeM 0, dBIgeTCA COCTOATENBHOIN ONEHKON mapaMeTpa o B
CUJIY COCTOSATEIHHOCTH OIIEHOK KO3 (DUIIMEHTOB PErpeccuu, OrpaHnIeH-
HOCTH KOCHHYCa M CHHyca, cxoaumocTeit Y &;/n — 0, Y1 &2 /n — o?
¢ BeposiTHOCTBIO efunuIia. [loaromy npenenbuas Teopema jijist Z7 BepHa,
TaKXKe JJIsT SMITMPUIECKOr0 MOCTA.

JlokazarejibCTBO 3aBepIIeHO.

Mojiesib (38) Oyjiem cuuTaTh OCHOBHON I'MIIOTE30M, a B KAYeCTBe aJjib-
TepHATUBHOI IIpeIosaraeTcs, YTo0 B HEKOTOPBIE MOMEHT BpeMEeHHU 3Ha-
qenue ag B Mogiesn (38) 3aMeHsieTcst Ha HEKOTOPOE OTJIHMIHOE OT HEro
sHadexue by. [Ipu ajnbrepHaTHBHON IUIIOTE3€E MPEITOIATACTCS, ITO ITO
U3MEHEHUe IIPOUCXOJIUT TOJHKO OJIMH pa3 3a BeCh MEepUOoJ HAOJIIOICHUIA.

3aj1a1qa COCTOUT B TOM, YTOOBI TTOCTPOUTDH KJIACC CTATUCTUIECKUX KPV-
TepUeB, PA3/INIAONINX OCHOBHYIO U ajJbTepHATHBHYIO runores3nl. ITocse
IIOCTPOCHUSI CTATUCTUICCKUX KPUTEPHEB HEOOXOIMMO UX CPABHUTH U BbI-
Oparh OoJiee MOIIHBINA. ECTECTBEHHBIM MMOJIX0JIOM K OOHApPY>KEHUIO Pa3-
JIAJKU, T. €. U3MEHEHUs MapaMeTpPoB MOJIEIN B IIpolecce HAOIIOICHUSI,
SIBJISIETCSI aHAJIM3 PErPECCUOHHBIX OCTATKOB.

[Tpocreiimum KpurepreMm OOHADPYKEHUST PA3JIAIKN SBISIETCS KPUTE-
puii, OCHOBAHHBIII HA CPABHEHUU CPEIHUX 3HAUCHUN OCTATKOB, MOJCUYU-
TAHHBIX 110 IIEPBOI U BTOPON IOJIOBUHAM HabJrofeHuil. fFcHo, 410 pas-
HOCTH CPEJIHUX JIOJIKHA HOPMUPOBATHCS CPEIHEKBAIPATUIECCKIM OTKJIO-
HEHUEM WJIM €r0 BhIOOPOYHBIM aHAJOIOM. B pesysbrare 1mojydaeMm cra-
TUCTUYIECKUN KpuTepuii, 6yin3kuii K kpurepuio CTbiojieHTa: OOJIbIITE 10

MOAYJIIO SHAY€HUW:A HOpMI/IpOBaHHOﬁ Pa3HOCTHU CPpeJHUX CBHUJACTCJIHLCTBY-
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IOT TTPOTHB OCHOBHO# THIOTE3bl. DTOT KPUTEPHil, OCHOBAHHBI Ha pa3-
HOCTH CPEJIHUX 110 [1IePBOI 1 BTOPOIl 110JI0BUHE HADJIIOJAEHU, B TEPMUHAX
SMIMPHUIECKOIO MOCTa OCHOBaH Ha craTuctuke Z,(1/2). HeiicrBurenn-
HO, €CJIM IMCJI0 HAOIIOACHWH 7 4eTHO, TO, TaK KaK CyMMa OCTaTKOB Pe-
rpeccud B Mojiesin (38) paBHa HyJIO, PA3HOCTb MEXK/Ly CyMMOI [EpPBbIX
n/2 u mocienux n/2 0CTaTKOB paBHa QZn’n/Q. [Ipu jiesienuu Ha G,4/n
nosiyuaem 27, (1/2). Ilpu HeueTHOM M JIOPMYHO UCIHOJIB30BATH Ty XKe
CTATUCTUKY KakK 00ECHeunBaIOILyI0 CUMMETPUIO MEXK/Ly HEPBOH U BTO-
poii 1mojioBUHAMHU HAOJIIO/ICHMIA.

Ob6o3nauM
h= Z20/2)/DBO/2) = 2201/ (|~ 5 % e
keM

[Ipu BepHOIt OCHOBHOIH rUTIOTE3€ CTATUCTHKA J) CXOAUTCs C1abo K Pac-
npegenenuio x3. OTmeTnm, 4TO /I KOHewHOro MHoxecTsa M Beerna
DB(1/2) > 0, a eciin 661 MHOKeCTBO M BKIIOUaJIO B cebst BCE 110J10-
KUTEJbHBIE HEeUeTHbIE YUCJIa, TO MpeJesibhblil mporecc B B Touke 1/2
vMe T Obl BBIPOXKJIEHHOE B HYJIE€ PACIIPEJICJIEHHE.

[Ipejioxkennbiit Kpurepuii MOXKHO 00ODIIKUTD CJIEJYIOMKUM 00Pa30M.

1 d
d+17 """ d+1o

JIEKOPPEJIMPOBAHHbBIE ¥ HOPMAJM30BAHHbBIE (B COOTBETCTBUU C KOPPEJisi-

Bumecro ojnoit Touku 1/2 B3arh d Touex: 1 PAcCMOTPETH
nnonHo# dynkiueit (40)) 3HaYCHUST IMIUPUUECKOIO MOCTA Z, B 9TUX
roukax. Torja cymma KBaJpaToB 3TUX 3HAUEHU OyjeT MMETh B IIpe-
Jlesie Xu-KBaJipaT pacrpejenerne ¢ d crerneHsiMu ¢BOOOJIBI B CHJIY TO-
ro, 4T0 CyMMa KBaJPaTOB JIMHEHHBIX (DYHKIMH OT 3HAYCHUN IMIIMPU-
YeCKOro IpoIecca B (PpUKCUPOBAHHBIX TOUYKAX SABJISIETCS HEIPEPbIBHBIM
(B paBHOMEPHOI MeTpI/IKe) (pyHKIIMOHAJIOM OT SMITUPUIECKOro MocTa. U1
LIOJIy YEHHbBIH TaKuM 0OPA30M KPUTEPUil, U CTATUCTUKY, HA KOTOPOW OH

ocHOBaH, OyjieM obo3HauaTh Jy;. Obo3HAUNM

T 1 d '
a2 (g ) 2 (i)
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Yepes Cy 0003HAUNM KOBAPUAIIMOHHYIO MaTpPHUIly BekTopa by =
(B (k) oo B ()"
Cy = Eblb,.
Crarucruka J; Bblaucisgercs 1o (popmyJie

Jo=125C; 2.

Onumrem nogpobHee Kpurepuu Jo n J3. st mocrpoenust Kpurepust Jo
ncrnosibsyem suauennst Z,(1/3) u Z,(2/3). Cormacuo (40) mpemenbhoe

snauenue B(1/3) umeer jucnepcuio

2 2 1,7k
=K(1/3,1/3) == — = 3 —sin® .
€11 (1/3,1/3) 0 25 sin 5

B cuiy Qopmyn npusejenusi, JuCepcusi NPEJeJbHOIO 3HAUEHUSs
B(1/3) makast xe: co2 = ¢11. KoBapuanus ciayvaiinbix seauann B(1/3)
u B(2/3) paBua c1o = c11/2.

CuresioBaTeIbHO, CTATUCTAKA

Jy = 3:11 (Z2(1/3) — Z,(1/3) Z,(2/3) + Z2(2/3))

CXOAUTCA ¢1ab0 K PACIIPEIeIeHHIo 3. J1s mocTpoenns KpuTepus .J3 BbI-
NoJIHsIeM Te 3Ke JieiicTBust co 3navenusvu Z,(1/4), Z,(1/2) u Z,(3/4).
OcoberHo pocToii BUJ MeeT CTaTuCTuKa, J3 B ciiydae, korjga M cocto-

uT u3 k, KpaTHoIX 4. B aTOM ciiyuae Marpuiia Kopapualindii paBHa

| 3 21
CS:E 242,
123

Jy = 8(Z2(1/4) = Zu(1/4) Z,(1/2) + Z2(1/2)

—Zn(1/2)Z,(3/4) + Z2(3/4))
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CXOJIATCsT CTabo K PACTIPEIeeHIIo 3.

Hapsijiy ¢ kpurepusimu Ji, Jo, J3 Oyjiem uciioib30BaTh KPUTEPUit, oc-
HOBaHHbIl Ha cTaTHCTHKe J = SUPye) ) |Zn(t)|. Kax nokasano B riase
1, aTOT KpUTEPHUil ABJIAETCS ACUMITOTUICCKN HanOOJIee MOIIHBIM B 11U~
POKOM KJIACCE KpUTepUes B 1peooxenun, uro M = (), r. e. B MojeJn
caydaiinoii Boibopku. B obmem ciayuae (nmpu M # () ans npepenbaoro
3aKOH& CTATUCTUKU HET aHAJUTUUYCCKOrO OlMCaHusi, u3 obIeil Teopun
|131] m3BecTHA ML IPY6ast ACKMIITOTHKA OOMBITIX YKIOHCHUIT

,IQ

InP{sup |B(t)| > x} ~ —
{te[O,l]‘ ) J 2supyepo 1 K(t, 1)

upu x — 00. BEcim M cocrour TONBKO U3 UYETHBIX UKUCEJ, TO

InP{supreioy | B(0)] > 2} ~ ~20

5.4 CpaBHeHHe KpUTepueB

Cwmojiesupyem tiporiece (38) 1 cpaBHUM KPUTEDHH, OCHOBAHHbBIE HA CTa-
tuctukax Ji, Jo, Js u J. [onoxkum n = 1024, M = {4;16}, by = by =
oc=1,ay=a; = as = 0. B cinyuae paznajku 0yjem nojaratb by = 0, 2,
a MOMEHT pPa3JIaJIKu T PaAaBHOMEPHO PACIpPECJeHHBIM Ha HMEJbIX YNCIaX
ot 1 0 n. I'paduku TpaeKTOpun mpoiecca n300paxkensol Ha puc. H.1. O1-
METHUM, 9TO [EPHUO/Ibl CHHYCOU, MOYKHO OIPEJIC/IUTH Ha OCHOBE OBICTPOTO
npeobpaszosanust Qypoe (puc. 5.2). st nporecca ¢ passiajkoil oH nme-
eT oueHb MOXOXKuii Buj. Ilocse oreHuBanns mapaMeTpoB U BHIUNTAHUS
POTHO3HBIX 3HAYEHWH ToJyTaeM octaTkn perpeccun (puc. 6.3). Hero-
CPEJICTBEHHO HA OCHOBAHWW N3YYCHUS PUCYHKA 3aTPYHUTEIHHO CJIEIAThH
BBIBOJI O TOM, TIPOM3OIILIA JIW PA3JIajKa B KaXKJJOM KOHKPETHOM CJIydae.
[ToaToMy BhIYUCIUM 3HAUEHUsT CTATUCTUK J1, Jo, J3 u J u jjocTurayrhie

MMM yPOBHU 3HAUUMOCTH. Pesysibrarsl npusejeHbl B Ta0s1. 5.1,

Tabauna 5.1. 3HaueHns CTATUCTUK KPUTEPHUEB U JIOCTUTHYThIe YPOBHU
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SHAYMMOCTHU JIJIA TIPpUMEPa MOJEJIMPOBaHUA TIPpOIECCa.

Bes pasnajakn C paznajkoit
Suauenne | Hocrurnyrsiii | Suadenne | JocTurnyrbiii
Kpurepnii | craTuctTukn YPOBEHb CTATUCTUKH YPOBEHb
3HATUMOCTH 3HATUMOCTH
J1 0.65 0.42 2.42 0.12
Jo 1.75 0.42 6.34 0.04
J3 2.91 0.41 5.91 0.12
J 0.82 0.51 1.32 0.06

B mpuBesieHHOM TpuMepe KaKJIblii 13 PAaCCMOTPEHHBIX KPUTEPUEB He
JlaeT OCHOBAHUI TIpenoararh pa3jajgKy B cjydae, KOTJa pa3aajiKi Ha,
camMoM Jiesie HeT. B ciiydae, Korjia pazJjiajika ecThb, kpurepuu Jy u J3
OTBEpPraloT OCHOBHYIO runore3y Ha yposue 0,12, kputepuit J Ha ypoBHe
0,06, a kpurepuit Jo va yposue 0,04. OTmerum, 4TO ypOBEHD JIJIsi KPUTE-
pusi J Tpedyer KOppeKIuu, Tak Kak TOYHOE [PeJie/IbHOE paciipejiesieHue

€r'o0 CTaTUCTUKHN HEUSBECTHO.
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st Toro, 9To0hl CKOPPEKTUPOBATH KpUTEpHit J, a Tak»Ke npoBepUThH
COOTBETCTBUE KPUTUUECKUX YPOBHEN JIJisl OCTAJIbHBIX KPUTEPUEB, aHa-
JIU3UPYeM TIOBeJIeHre KPUTEPUEB TPU OTCYTCTBUU Pa3IaKU. DMITUPH-
YecKue ypPOBHU 3HAUYMMOCTHU BbluuciseM 10 pesyiibTataM 20000 mojie-
JiupoBanuii nipotiecca. s kpurepues Jy, Jo, J3 amuupuueckue yposHu
3HAUYMMOCTH OTJIMUYAIOTCS OT BbHIOPAHHOrO TeopeTnydeckoro yposHs 0,05
He OoJiee uem Ha 0,002, a jyisi kpurepusi J SMIUPUUYECKUl YPOBHEHD
3HAUYUMOCTHU [PUHUMAET 3HAUYUTEJbHO OoJiee Huskoe 3naqdenue (,0389.
DTO MPOUCXOJUT BCJIEJCTBUE TOTO, UTO JIJIsl STOIO KPUTEPUs HEU3BECTHO
TOYHOE MPeJILJILHOE PAclpe/iesieHne, a Jiiib ero rpybast (sorapudmvu-
deckast) acumiroruka. [losromy ckoppekrupyem kpurepuii J, BoiOpas B
kadgecTse Hoporo yposua 0, 05%/0,0389 ~ 0,0643. [loTopHblil unceH-
Hblil sxciiepumMenT 110 20000 pesysibraTaM MOJEJIUPOBAHUS JIAET SMIIU-
pudeckuii yposenb 3nauumoctu 0,0510. Berojiy B jrajibaeiiiemM uciosib-
3yeTcs 9TOT HCIpaBJeHHbI Kpurepuit J st ypoHs 3uauumoctn 0,05.
B ciydae pazsajiku Oyjem rojiaratb MOMEHT Pas3JiaJIku T PaBHOMEPHO
pacipe/ieJIeHHbIM Ha 1eJIbIX Yuciax or 1 J10 n, a 3HaYeHUIo MaTeMaTnde-
CKOT'O OXKWJIAHUsI TOCJe PA3JaJKu OyaeM IOCJIeI0BATETbHO MPUIaBATh
guadenust ot 0,2 jo 1 ¢ marom 0,2. [IpoBejem Bbluuc/I€HUsT C UCTIPaB-
JieHHbIM KpurepueM J. Pesysibrarsl BbluncieHuil npuBeieHbl B T1abJ1. 9.2,
[Torpemnocts Kazkjjoro Berunciaenus He npepocxoauT 0,01 ¢ najexxHo-

crhio ne menee 0,95.
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1 1 1 1 1
0 200 400 B00 800 1000 1200

1] 200 400 BOO goo 1000 1200

Puc. 5.1. Ipagpur mpaexmopuu npoyecca (6sepry — 6e3 pasradru;
6HU3Y — ¢ Pa3aadkot)
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500 T T T T T

500 —

400 H B

300 b 4

200 H ) .

100 H : .

. 1 1
0 200 400 500 800 1000 1200

Puc. 5.2. I'pagpur 6vicmpozo npeobpasosanus Pypve daa npouecca 6e3
PA3AaAIKU

Tabauna 5.2. IMIUPUICCKUAE MOIIHOCTH KPUTEPUEB.

Ucnonbzyembiit | PaznocTh MaTeMaTnaecKuX OXKUTAHNN

KpUTEpuii 0.0 02|04 06|08 1.0
J1 0.0510.40{0.69 | 0.80 | 0.85| 0.87
Jo 0.05/043]0.74]0.82|086| 0.88
J3 0.05]0.43]0.7910.86 090 | 0.91
J 0.05 1 0.50 | 0.80 | 0.88 | 0.91 0.93

3 rabsiniibl BUJIHO, YTO UCHPABJIEHHbINH KpuTepuit J, OCHOBaHHbBIHN Ha
MaKCUMAJTbHOM OTKJIOHEHUU SMIIMPUIECKOTO MOCTa, IIPH PACCMATPUBae-
MO aJIbTepHATUBHON TUIIOTE3€ sIBJISIETCsT 00JIee MOIIHBIM, YeM KPUTEPUN
J1, Jo, J3, ocHOBaHHbIE Ha, JICKOPPEJISAIMU U HOPMUPOBKE 3HAYCHUN IM-
MUPUIECKOTO MOCTa B (PUKCUPOBAHHBIX TOYKaX. B TO ke BpeMs ¢ pocToM

d MOIIIHOCTH KpuTepus Jg Bce OJiMKe K MOITHOCTH Kpurepusi J.



1 1 1 1 1
0 200 400 B00 800 1000 1200

1] 200 400 BOO goo 1000 1200

Puc. 5.3. Ocmamxu peepeccuu (66epry — 0e3 pazaadku, 6nus3y — ¢
paznadkoti)
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5.5 PesyabTaTrhl riaBbl 5

B ryiaBe 5 mocTpoeHbl CTATUCTUIECKIE KPUTEPUH OOHAPYKEHUA Pa3JIal-
KW pErpeccur Ha TOPAJIKOBbIE CTATUCTUKHU W MTPOIECCa FaPMOHUYCCKUX
KOJieDaHU CO CJlydailHbIM 1IIyMOM, HPUIOJHBIE JIJIsi UCIIOJIb30BAHUSA 11PU
KOMITBIOTEPHOM aHAJN3€ U3MEHCHUI TPOYHOCTHBIX XapaKTEPUCTUK KOH-
CTPYKIIMKM HA OCHOBAHUU 3allicK ee KoJjiebanunii. Kjiacc Taknx Kpurepuen
OCHOBAH Ha JEKOPPEJAINU U HOPMUPOBKE 3HAYCHUIN IMITUPUIECCKOTO MO-

CTa.

e J[y1 perpeccun Ha MOPSJIKOBbIE CTATUCTUKHU ITOJIYIEHBI Pe3yIbTaThl,
OTIMCHIBAIONINE ACUMTIITOTUKY SMIUPUIECKOTO MOCTa, B TOM YHUCJE
B cJlydae, KOrjla pPerpeccop paciipejiesieH 110 HOPMaJbHOMY 3aKOHY.
OTU pe3yabTaThl MO3BOJISIOT CTPOUTH AJTOPUTMbBI IPOBEPKH COOT-

BETCTBUA JJaHHBIX MOJEJIN PErpeCCrum Ha IMOPAJKOBbIE CTATHCTUKNA.

e J[Jist oOHapy»KeHUsT Pa3JIa KN MOJIEIHN C IUKJIMICCKUM TPEHIOM BhbI-
YUC/ISIETCsT KOPPEJISIMOHHAS MATPUILA, 3HAYCHUI IPEJEJIbHOIO Iayc-

1 1
COBCKOTO TPOINECCa B TOYKAX 7). -5 47

3HAYECHU B 3TUX TOYKAX OPTOTOHAJIUIYIOTCH, HOPMUPYIOTCH, BO3BO-

3areM TeopermuyecKue

JISITCsl B KBaJIPpAT U CKJIAJBIBAIOTCs. B pesyisibrare moJydaem pacipe-
JleJIEHHEe XU-KBaJIpaT ¢ d CTEIeHsSIMUA CBOOOJIbI. DTO paclpejiesieHne
SIBJISIETCST TIPEJICJIBHBIM JIJISI CTATUCTUKU OT SMIHUPUIECKOTO MOCTA,

LIOCTPOEHHOM ¢ UCIIOJb30BAHUEM TEX K€ 1PpeodpaszoBaHuUii.

e Bouee neranbho onucanbl Kpurepun Ji, Jo, J3. Jjist HUIX craTUCTUKA
KPUTEPUEB TIPUBEICHBI B SBHOM BUJEe (st Kpurepnst J3 TOJIHKO B

clydae, Korja 4uciao HabJIIoJIeHNT KPATHO YeThipeM ).

e Hapsijly ¢ HUMU paccMaTpuBaercsi Kpurepuil, OCHOBaAHHbIN Ha MaK-
CUMAJIbHOM OTKJIOHEHUU SMIMPUIECKOTO MOCTa OT OCH abCIUCC.

DToT KpuTepnii Tpedyer KOPPEKTUPOBKU 110 PE3YIAbTaTaM MOJIEIH-
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poOBaHMsA, TaK KaK JJIsl HEIrO M3BECTHaA TOJIBKO Fp}I6aH ACUMIITOTUKA

1IPEJIEJILHOTO pACIpeIesIeHus.

CpaBHeHne KpUTEPUEB IIPOBOJINTCA Ha YUCJICHHOM IPUMepe 1 MOKa-
3BIBACT MIPEUMYIIECTBO KPUTEPUdA, OCHOBAHHOI'O Ha MaKCUMaJIbLHOM
OTKJIOHCHUU IMIIMPUYECKOI'0 MOCTA B CJiydae, KOrja aJbTepHaTUuBa
COCTOUT B OJIHOKPATHOM HU3MEHEHUW MATEeMaTUYCCKOTO OXKUJJIAHUA
B CJIy4JalHblii MOMEHT BpPEMeHU, PaBHOMEPHO pacCIpeIesIeHHbId Ha
uHTepBase HaboeHnst. OHAKO KPUTEPUH, OCHOBAHHbIE Ha U3Me-
PEHUSIX B HECKOJBKUX TOUKAX, MIPUOJMKAIOTCSI K HEMY 110 MOIITHOCTH

C pOCTOM YHCJIa TOYEK.
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I''IABA 6
AHann3 ageKBaTHOCTU BEPOATHOCTHBIX MOJIeJeii

MEJUIINMHCKNX N 39KOHOMHNYECKUX JAaHHBIX

5.6 BBoaHble 3aMedyaHud

B sT10ii rmaBe paccMOTpeHbl 4 MaccuBa JAHHBIX, U3YUEHHBIX IIPU pelie-
HUU [PUKJIAJIHBIX 33/a4, U [I0Ka3aHbl PeIleHus, HaliJeHHbIe aBTOPOM C
IHOMOIIBIO pa3pabOTaHHbIX B JIUCCEPTAlMK 110/1X0/10B. B naparpade 6.2
9TO JIaHHbIE MEJIMIMHCKON cTaTHCTUKHU, B naparpadax 6.3 u 6.4 sKo-
HOMWYECKNe JIaHHble, a B maparpade 6.5 JaHHbe 3ammceil pesyrbTaToB
MOJIeJINPOBaHUs KOJIDAHUI CTPOUTEJILHON KOHCTPYKIMU. Pesyiibrars
naparpada 6.3 asisiorcs copmecTabiMu ¢ H. C. ApkammoBbiM 1 ommy0.1u-
KoBaHbl B pabore [168|. Pesyibrars naparpada 6.5 siBjsirorcsi COBMECT-

ubivu ¢ A.M. [Mlaxpamanbsitom u oiybsukoBatbl B pabore [201].

5.7 Mopgean 3aBUCUMOCTH KOHIIEHTPAIIUW OT MACChl TeJIa

PaccmarpuBaemble panubie — Kourenrpaiuu M; (Mr/m) mapkepos FB
MoM n PA MoM B kpoBu nammenTa B 3aBUCHMOCTH OT Macchl Tesa W
(kr) juist 4251 nanuenta.

Hanmpie npepocrapiensl ¢upmoit «Typolog Software Ltd & Co.»
(Fepmanust), noppsimaukom dupmbl  «SIEMENS  Medical Solutions
Diagnostics».

3ajilada COCTOMT B BbIOOpE MOJIETH JiJisi KOPPEKTHPOBKU 3HAYCHUI
MoM B nesisix ycrpaHeHusi ux 3aBUCUMOCTH OT Macchl TeJia. [lepBast Mo-
JIeTh TPeJIJIOXKEeHa COTPYIHUKAMU (DUPMBI ¥ TIPUBOJAUT K MOJIEJN HEJI-
HeltHo# perpeccun. Bropas Mojiesb mMpeJiyioyKeHa JJUCCePTaHTOM | OUCHb
POCTa B IIPUMEHEHHH,

Buauenns MoM mmeroT OOJBINON pa3zMax U JAJeKH OT COOTBETCTBUS

HOpMaJIbHOMY 3aKoHy. [losToMy nepeiijieMm K ux jorapudmam. SHaATCHUS



1.00

0.00 T

Log FEMoM

-2.00

weight

Puc. 6.1. Jloecapudpmv. FB MoM

Yepes M; o603HaIMIM CKOppeKTrpoBaHHoe 3HaueHne MoM, 1epes M
1 W COOTBETCTBYIONHE CpejiHie 3HAYCHU.
[Tpeanonaraercs, aro lg M; HOpMaJIbLHO PACIpEIEJIEHbl ¢ MaTeMaTH-
YECKUM OXKUJIAHUEM C, U
i, o
"oa+ (1= a)WoW,

o/lMHaKoBO pactpenesnensl. Koncranta W0 naspiBaerca «HeiTpasbHOI

maccoit resay: ecim W; = WO, ro M; = M;. B kauecrse WY Buibupaercst
reomerpudeckoe cpejnee, spranciaenns gaor W0~ 63,27 kr.
[Tpu uzBecTHOM @ OlleHKA KOHCTAHTbI C BBITUCISICTCS 9JIEMEHTAPHO Me-

TOJOM HaMMEHbIINX KBaJApPaTOB, a OUCHUBaAHME KOHCTAHTBLL G IIPUBOJUT
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K 3aJia9e HeJIMHEHHON ONTUMU3ANNNA. DTa, 3aja9a PeIaeTcs InCIeHHO,
a =~ 0,247 nns FB MoM, a ~ —0, 334 st PA MoM.

[ns ananusza aJeKBaTHOCTA MOJIEJW TOCTPOUM SMITUPUIECKUNR MOCT
JUIs CKOpPEKTHUPOBaHHbIX 3HaudeHuii. Ha puc. 6.2 nzobparken saMiumpu-
geckuit mocr st FB MoM. MakcumaibHoe OTKJIOHEHHUE JiJIsi HEro CO-
crapyiser 0,65, g PA MoM 0,79, uro me maer ocHOBaHHUil OTBEpraTh

NPEJJIOKEHHYIO MOJIEIIh.

1.2

0.a

0.6

L]

Coar Log FEMGIA
=
r~a

B ﬁu‘]l"wﬁ"'muud
-|:|.2
_|:|.4 w \M
0.6 u
-0.8
weight

Puc. 6.2. mnupuneckuti mocm das nozapupmos FB Mo,
UCIPABACHHDIT 8 COOMBEMEMEUU ¢ NEPEOTl MOJEAbIO

OI[H&KO nepBasd MOLEJb MMEET JIBa HETATUBHLIX Ka4dY€CTBa: OHa IIPHU-
BOJHUT K CJIO2KHBIM BbIYUCJICHUAM, U PE3YJIbTAaT BbIYUCJICHUA OIICHKN IIa-

pamerpa a s PA MoM orpunarenen (@ ~ —0,334) — mapyieno
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KJIACCHIECKOE (M MMEIOITee eCTECTBEHHY IO MHTEPIIPETAIHIO ) YCJIOBHE T10-
JIOXKUTEJBHOCTU Tapamerpa B mojean Muxasinca—MeHTeH.

[Tosromy 1epeitjieM KO BTOpPOit MOJIEJIN:
1gMi = a+bWi + &;.

[Tapamerpsl olleHMBAIOTCS 110 METOJy HAMMEHbIITUX KBaJIpPaToB: 4 ~
0,308, b ~ —0, 0046.

JlorapudMbl CKOPPEKTUPOBAHHBIX 3HAUEHUI BBIYUCJSIOTCH 10 POp-
MyJie

lg M; = 1g M; — b(W; — W).
3necy W ~ 64, 29 kr.

st anajinza aJieKBaTHOCTH MOJICJIM TTOCTPOUM SMITUPUUIECKUN MOCT
3HAYCHU, CKOPPEKTHPOBAHHBIX B COOTBETCTBUM C dTOU Mojaeabio. Ha
puc. 6.3 uzobpaxken smnupudeckuii moct g FB MoM (g PA MoM
IMIIMPUYICCKUAN MOCT UMEET CXOXKUI BI/LZ];). MakcumaJsibHOe ero oTKJoHe-
uue cocrapiaser 0,81 kak jisg FB MoM, tak u gia PA MoM, uro ne
JlaeT OCHOBAHMII OTBEPIaTh IPEJJIOKEHHYIO MOJIe/Ib. DTa DoJjiee IpocTast
MOJIeJib OblLjla IIPUHSTA U UCIIOJIL30BaHa, pU pa3paboTKe IporpaMMHOro
obecrevyeHusl.

[ToobubBI aHaAMNM3 Jijid KOHIIEHTpAIUu HHTEepdEpOoHa B KPOBU ObLI

nposejien B pabore [180)].

5.8 AmHaJamn3 moaeJieil eH Ha KMJIYIO HEABU2KNMOCTD

MsBecTHo, 9TO TeHa KBaJPATHOTO MeTpa KBApPTHUPHI 3aBUCHT OT P
XapaKTEPUCTUK YKUJIbsI, N3 KOTOPHIX BaXKHEUIITUMU SBJISIOTCS y100CTBO
MECTOIOJOXKEHU S, YUCJ0 KOMHAT U I[IJIAaHUPOBKA KBAapTUPbI, MaTepUaJl,
13 KOTOPOI'O IIOCTPOEH JIOM, BHYTPEHHAA OTACJIKA, I'0JT CJIaYU JJOMa B IKC-

IJjyaTaliuio n T. /1. Yacrb 9TUX XapPaKTEPUCTUK MOXKET OBbITh MpsAMO NJIN
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LT

Emyp Br for Log FEMoM on W
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KOCBEHHO I0JIyUeHa 13 O0bsIBJIEHUI O Mpojiarke KBapTup. Kpome Toro,
Ha IEeHY 1IPEJIJIOXKEHUs] KBAPTUPDI BJIMSIET YPOBEHb 0XKUJIaHUI 11POJIaBIIA.

MbI TOCTPOUM PsiJ BEPOSITHOCTHBIX MOJIeJIeil eHbl KBAPATHOIO MET-
pa »KUJIbsl, UCIOJb3YIOINNX U3BECTHBIE XaPaKTEPUCTUKHN KBApTUP. Kaxk-
Jlasi MOJIEJIb 110 3a/JaHHOMY HaDOPY XapaKTEPUCTUK BbIJAECT paciipeieie-
HI€ BEPOATHOCTEH IEHDI, TO3BOJISIONEE HAXOAUTD JIOBEPUTEIbHBIE I'Da-
HUILBI.

B kauecTBe MCXOJHBIX JIAHHBIX, Ha KOTOPbIX HIPOBOJUTCS TECTUPOBa-
HUEe Mojiesieii, Oy/ieM KCII0JIb30BaTh 0a3y JaHHBIX HOBOCHOMPCKOI'O H3-
nannst «CrpaBOYHUK 110 HEJIBUKUMOCTH» 3a alpesib, Mmail, niorb 2004
roJia.

B «CupaBouHKKe 110 HEJBUXKUMOCTU» [IPUBEJICHDI CJIEJYIOIINE XapaK-
TEPUCTUKU KBAPTUD:

1) room — Ko/ 4nCJIa KOMHAT;

balkon — ko HaTUUHsT GATKOHA / TOJKWH;
phone — ko Haswaus TestedOHa / TMHUT;
sq_ all — mosHas miomaab (B KB. M.);

)
)
)
) sq__useful — nosiesnast wioma ib;
)
)
)
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Kaxk 1011 13 1epBbIX MATHAIATH XapaKTEPUCTUK CTABUTCS B COOTBET-
CTBHE HOJIOKHUTEJIbHOE YnciIo Tj, J = 1,...,15. Obuyio neny (16-yio xa-
pakTepucTuKy) Oyaem o003HadaTh Y. UnCI0BBIE JTAHHBIE, COOTBETCTBY-
IOIMe YKa3aHHbIM XapaKTEPUCTUKAM, YIOPsAJI0UEHbI 110 BO3PACTAHUIO:
BO-1IEPBbIX, 110 KOJIY YUC/Ia KOMHAT, 3aT€M 110 KOJy paiioHa u T.ji., U B
TIOCJIETHIOI0 OYepeb MO KOJIy THIa COOCTBEHHOCTH.

Byjiem o603Ha4uaTh Y€pe3 Yi, Til, ..., Tt15 XaPAKTEPUCTUKU KBAPTUPBI,
HaxoAIelcs B ciiucKe 110J; HomepoMm t. Yucjio cTpok 3Toil MarTpullbl
(umesio KBAPTHD B CIHCKE) 0003HAUUM 4Yepe3 1, CTAJIO ObITh ¢ MEHSIeTCsI
B JMalia3oHe oT 1 Jio n.

ByjieM ucxojiuTh U3 1PEJIIOJ0KEHUST O TOM, 4YTO I1eHa KBa/[PaTHO-
ro MeTpa MOJyJaeTcss YMHOKEHUEM HEKOTOpO# 0a30BOi TEHBI Ha KO-
pUIUEHTHI, 3aBUCSIIUE OT BBINICIIEPEUUCTCHHBIX XapPaKTEPUCTUK KBap-
TUPbBI, & TaKXKe Ha CJydalHblii KodpPuIirenT, cooTBeTCTBYIONUi BCceM
HEYYTEHHBIM CBOHCTBAM TOBapa W YPOBHIO OXKHUJIAHUN TPOJIABIIA.

[Tocsie norapudmMupoBanust MOIyIaEM MOJIEIDH

15

Iny, = > gi(z4j) + ¢+ . (41)
=1

B1ech ¢ — KoucTaHTa, a ¢;(-) — QyHKIUM 0/HO¥ MepeMeHHo, orpe-
JIeJIAIONINE KarKJIyI0 KOHKPETHYI0 MOJesb. Ilpeamnosaraercs, 4ro ciy-
YaiiHble BEJMYUHLL 7)1, . . . , 1), HE3aBUCUMbI ¥ OJMHAKOBO PACIIPE/IC/ICHDI
C HYJIEBBIM MaTeMaTUYeCKUM OXKHMJAHUEM M KOHEYHOH HeHyJIeBOH Juc-
TepCuei.

Bribop g; = 0 osnauaer, 4TO MOJesIb He UCIOJIL3YeT j-yIO XapaKTe-
PUCTHUKY B KauecTBe OObACHSIONIEH epeMeHHoii. 12-as xapaKTepucTuka,
urpaer B Halleil Mojeau ocooyto posb. Buibop gio(z) = Inx coorser-
CTBYET IIPEJIIOJI0KEHHIO O TOM, YTO [IeHA KBaJIPATHOTO METPa, HE 3aBUCKUT
oT O0IIIel IO KBAPpTUPHI.

B nepsoit Mojiesint mpeJinosiaraeTcs, 4TO ¢g; — MOHOTOHHbIE (DYHKIIUH
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CTeNMaJbHOTO BUJA, TTPU 9TOM B CJIydae IEeJOIUCIEHHOTO apryMeHTa
3HAYEHUST apPI'yMEHTa 3aMEHSIOTCs JIJIsi 00ecedeHnst MOHOTOHHOCTH. Bo
BTOPOil MOJIeJI PacCMaTPUBAIOTCA CTyIleHYaTble (DYHKIUU §; HeJOTUC-
JIEHHBIX apryMeHToB, a ¢io(z) = Inx. B rTperneit mojenu aBrops or-
Ka3bIBAIOTCs OT ITOIO IOCJEHEIO 1IPEJIIOJIOKEHUs, 110/0upasi PyHK-
IO §19 CIIeNHaJbHBIM 00pa3oM. [IpoBepsieTcs ajleKBaTHOCTL MOJIe el B
MJIaHE OTCYTCTBUsT CHCTEMATHIECKNX YKJIOHEHWH OCTATKOB.

[TpoBesem 1pejBapuTesibHYIO TIOJATIOTOBKY JIAHHBIX — HCKJIOYUM
CTPOKH, B KOTOPBIX HE yKa3aHa XOTs Obl OJIHA U3 IEePEUUCICHHDBIX BBIIIIE
MTeCTHA/IIATH XapaKTEPUCTHK.

3aMeTuM, 9TO HENOCPEJCTBEHHOE HCIOJIB30BAHUE BO3PACTAIOIINX
yHKIMI ¢; He aJeKBaTHO pPacCMaTPUBAEMbIM JIAHHBIM, JIJISI KOTOPBIX
OOJTBITTMHCTBO XapPaKTEPUCTUK SIBJSTIOTCS KOJaMu CBO#CTB KBapTtup. OT
TUX XaPaKTEPUCTUK OXKHUJAeMast IeHa KBAPTUPbI 3aBUCUT HEMOHOTOH-
HbIM OOpazomMm. Hampumep, ecyin HazBaHus YJIHI| YIOPsiIOYEHBI B aJjida-
BUTHOM TIOPSIZIKE, TO B 9TOM CJIydae, BOODIIE TOBOPSI, HEBEPHO BHICKA3HI-
BaHUe, 9TO 4eM DOJIbIIE HOMED YJIMIIbI, Ha KOTOPOH HAXOJIUTCS KBAPTUPA,
TeM OOJIbIIIE ee TieHa, IIPU IPOUYUX PaBHBIX ycjioBuAX. [Tosromy s mesto-
YUCJEHHBIX XapPaKTEPUCTUK MPOBEJEM TPOIEYyPY 3aMEHbI apryMEHTOB,
COCTOSIIIYTO B TOM, UTO KaXK/J0€ 3HAUYCHUE XaPAKTEPUCTUKU 3aMEHSICTCSI
HA COOTBETCTBYIOIILYIO CPEJIHIO TIeHY KBaJIpATHOI'O METPA.

Yepes wy = yi/ w419 0003HAUNM TIEHY KBAJPATHOIO METPa B KBAPTUPE
C HOMEPOM .

ObosHauum 4epes aij, . - . , Gy, j BCE PA3IMIHbIC 3HAYCHUSA U3 MHOXKe-
crBa {T1j...,%nj} apryMEHTOB XapaKTEPUCTHKU C HOMEPOM j. 37ech
M; — YUCJIO PA3IMUYHBIX 3HAUYCHUi 5TOoil Xapakrepucruku. [Iycrb s
OIIPEJICJICHHOCTU BHAYCHUA A1j, - - - , Ay YHOPAJOUCHBI 1O BO3PACTAHUIO.
Kaxjomy snadennio ap;, &k = 1,...,m; coOTBeTCTByeT ONpeEIETIEHHOE

MHOKECTBO 3HaUCHUI Wy, AJ1d KOTOPLIX Ttj = . [Io 3TuM MHoxkecrBam
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BBIYUC/IUM CPEJIHAE 3HAUCHUS W1 j, ..., Wiy, ;-
Kaxxioe anciio @jj Mbl 3aMEHUM Ha COOTBETCTBYIOIIEE €My 3HAYeHUe
W; j: €CHU Ttj = Qjj, TO TOJIOZKUM ftj = W;j ;. Tem caMbIM MBI BMECTO MHO-
KecTBa {T1j, ..., Tnj} TOIYIUM HOBOE MHOXKECTBO {Z1j,...,Tn;} apry-
MEHTOB, COOTBETCTBYIOIIMX -0 XapaKTEePUCTHUKE.
Jl1s1 HeTMCKPETHOM XapaKTePUCTUKU — ILJIOIIA M KBapPTUPLI — 3aMe-
Ha apryMEHTOB HE NPOUZBOJUTC: Tt12 = Ti12, b = 1,...,n.

Paccmarpusaercst cjiejiyionias MOJIE/Ib 1eHbl KBapTUPbIL:

g9;(t) = ¢jf(ay, Trj), (42)
rie
Inz, a=0;
f(Od7 x) - xa_; 7
Y @ # 0,
rJe Ci,Co, ..., C15, A1, ..., Q15 — HEU3BECTHLIE IapamMeTpbl. Mbl HCKJIFOUYaA-

eM U3 paccMoTpenus Xapakrepuctuku 13, 14, MOCKOIbKY 3HAUEHUS ITUX
JIBYX XapaKTEePUCTHUK MPUMEPHO MPOTOPIUOHAIBLHBI OOIIEH TIIOIAJIH.
Taxxke MBI MCKJIIOUaeM U KOJI paiioHa, MOCKOJbKY 3Ta XapaKTepUCTHU-

Ka BIIOJIHE OHpe,ZLeJIHeTCH KOII'OM YJ_H/H_LBI. HOSTOMY MBI I10JIal'a€eM
92=0, g13=0, giu =0,

nJjiIn Cp = C13 — C14 — 0.
O6paTI/IM BHUMaHHUE, YTO €CJIh (] = ... = (X15 = 0, TO B 9TOM CJiy4dae
MBI IIOJIY9YMM CJI€AYIOIIYIO MOAEJIb IEH:
15 o
— ]
ye = I1 277 exp(c + m), (43)
j=1
B 9TOH MOJECJIN II€Ha MEHACTCA CTECIICHHBIM o6pa30M B 3aBUCUMOCTHU OT
N3BECTHBIX 3HAUECHUI XapaKTEPUCTUK ft,j' Ecnn xe d] — ... = 15 — 1,

MBI IIOJIY9YHMM TaKYIO MOIEJIb:

15

Iny, =Y ¢;@j+c+mn, (44)
j=1
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B 9TOM CJIydae BO3HUKAET OOLIUHAS MOJE/bh MHOXKECTBEHHO perpeccuu
¢ slorapudMUUecKn CriiaykeHHbiMu oTkiukamu (em. [?77]).

Bynem B panbmeifinem mpeanosiaraTs, 9to (ag, ..., as) € [0, 1]*. Ha-
XOJUTH OICHKM MapaMeTpoB OyJleM MeTOJ0M HaWMEeHLIINX KBaJpaTos,

MUHUMUBUPYS PYHKIUIO

n 15
S(an, .o, iz, cry s iz ) = o (Inys — 3 ¢ f ey, Trj) — ).

t=1 j=1

OTMmeTuM, 9TO B CUJIY CAEJAHHBLIX MPEJINOJOKEHUI OTHOCUTEIHLHO

My, Ny, METOJ, HAUMEHDBIINX KBAJPATOB JIA€T HECMEIICHHLIC OICHKU

rnapaMeTpoB C HaMMEHbBIIEH JUCIIEPCUeil B JIMHEHHON MOJieJn B KJjacce
BCex JiMHeHbIX dyHKiui or Habsogenuit {Iny; h—1 .

Jnst xaxkjporo wabopa (q, ..., Qq5) YHCJIEHHO HAXOIUM MHUHUMYM

dbyuxiun S(aq, ..., a5, €1, ..., €15, C) 1O HAPAMETPAM Cy, ..., C15, C, HCIIOJ b

3yst BCTpoeHHyto 1poieaypy Excel. B utore mbl nosiyuaem

* .
S*(aq, ..., a15) = Cly}7161115’08(a1, cety 15, C1, oery C15, C).

Smavenns (qv, ..., apz) € [0, 1]1°, Ha KOTOPLIX TOCTUTACT CBOETO MUHH-
MyMa byHkims S*(ayq, ..., 15), MBI IIPEMEM B KAUECTBE OLPEJIEISIIOIINX
nutst Mogtenn (42).

Pacuer mnpomsBommiaca 1o xapakrepuctmkam 1, 3-12, 15.

[Tocie  BblumciaeHuit OB MOJYYEHBl  CJEAYIONINE  3HAYCHUS:

il o1 3 | 4| 5 |6 | 7 8 9 10 [ 11| 12| 15
aj | o o] o] 0| 0] o0 0 0 0 0 |05/ 0
& | -0,38 10,89 | 0,12 0,32 | 0,37 | 0,53 | -0,08 | -0,14 | -0,05 | 0,17 | 0,23 | 0,42
31ech j — HOMep XapaKTEePUCTUKH, (j, C; — HaflJICHHbIE OICHKH
napamerpoB. Onenka KoHcrantel ¢ = 9,56. Boibopounast jpucrepcust

ocraTkoB 02 = 0,021. ObparuM BHUMAHME, UYTO BBIYMCJICHUS TPOBOIY-

JINCh JIJIsl JIAHHBIX 3a alpeJib, Mail U WIOHb, U JJIsi BCEX TPEX MECsSIEeB

ObL/IM 110JIy4eHbl 3HAUCHUs 11apaMeTPOB (v, IIpUBEJICHHDbIE B TabJ/u1e.
[ToaTomy B najibHeiiemM OyaeM UCIOIb30BaTh 3HAUEHU O, ..., (15 U3

tabJinibl. [locie dpukcalnum 3ux K03HPUITMEHTOB MOJIE/Ib OITUCHIBAET-
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cst JIBEHA/IATHIO apamerpamu. [IpenmyiinecTBo 3Toit MOjIe M B CpaBHU-
TEJIbHO MaJIOM YMCJIe [IapaMeTPOB U B peaiu3allii PacieToB IPUMEHEHU-
eM opMabHBIX Tporeayp. Hemoctarkn Mojiesin — OTCYyTCTBUE ABHOMN
MHTEPIPETAIMU OICHOK MapaMeTpPoB U JIOBOJLHO OOJIbINAs BLIOOPOUHAS
Jlicliepeusi octaTkoB. Kpome Toro, cyiecrBeHHbIM HEJOCTATKOM MOjIe-
JIA ABJISETC MOJIBEP2KEHHOCTH CUCTEMATUICCKAM YKJIIOHCHUAM OCTATKOB

(cMm. puc. 6.4).

1B30
10Rp33
11be2
13091
14k20
15p449
1778
18607
19p36

W0 -

mocT ana 1 mogenn

-6

Puc. 6.4. Imnupuneckutd mocm das nepeoti modeau

Pacemorpum Mogzess, B Kotopoii dynkiun ¢;(+) (em. (41)) nemotunc-
JIEHHBIX XAPAKTEPUCTUK SBJIAIOTCH CTYNEHIATHIMU, U UHCJIO CTYTEHEK
PABHO YKCJIy PA3JMIHbIX 3HAYCHUIT [EJOUYMCICHHON XapaKTepUCTUKHI.

,ZLJISI 9TUX XaPaKTEPUCTUK
gj(x) = GCij, GCJIHSC:aij,i: 1,...,mj (45)

(O603H8H€HI/IH a;j 1 m; ObLIN BBEJICHbl B ONMCAHUN TIPEAbLAYIIEil Mojie-

. bynem cunmrarh, 4TO JJIA KaxkKJOro j 3HadeHud a;;, ¢ = 1,...,m;,
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YIOPSIIOYEHBI 110 BO3PACTAHUIO).

B sroit Mojesn HEOOXOJMMO HPUHATH pelieHrne 00 MCI0JIb30BaHUH
HEIEJIOUUCICHHDIX XaPAKTEPUCTUK (T12 — HOJIHAsE JI0MaJb (B KB. M.);
x13 — HOJIE3HAST TIOMAJb; 14 — IJIOMAJH KYXHH).

Paccemarpusaercst mojienib gio() = Inx (npejanosaras, 9mo oxuja-
eMasl [IeHa KBaJIPpaTHOrO MeTpa (paKTUIECKU HE 3aBUCUT OT OOIIEH 1110-
masm); g1z = 0 (0TKA3a/IUCh UCHONBb30BATH CBEJICHUS O TOJIC3HON TLIO-
IaJin, TaK Kak [0Je3Has [JIOMA/b MOUTH MTPOIMOPIMOHAJBHA MTOJIHOM);
BMECTO HEIPEePBLIBHON XapaKTEPUCTUKU T14 MbI Oy/lIeM pacCcMaTpUBATh
nauckpeTHyto xapakrepuctuky I{x14 > 10} (BBesin B paccMoTpenue wH-
JIMKATOP OOJIBIION TLIOMAMM KYXHU, HAJIEsICh [0 9TON XapaKTEePUCTUKE
BBISIBUTH KBAPTHUPBI B HEJIABHO TOCTPOEHHBIX JoMax). st qucKperHoit
xapakrepuctuku I{z14 > 10} mbl Oyuem ucnosb3oBaTh B jajbHeiinem
crapoe 0003HAUEHUE T4, HO TEIEPh MbI OYJEM MOAPA3YMEBATH TIOJ] T14
JIMCKPETHYIO XapaKTePUCTUKY. XapaKTePUCTUKY «KOJ pailoHa» Mbl HC-
KJIIOUaeM M3 pPaCCMOTPEHUs, HUXKE MbI HOAPOOHO pasdepeM NPUUINHDI
9TOro uckjdenns. Ilosromy Mbr mojgaraem, aro g = 0.

Yepes wy = y¢/x12 MBI GyeM mo-TIpexkHEeMy 0003HAYATH TIEHY KBa/I-
paTHOrO MeTpa B KBapTHPE ¢ HOMEpPOM t, COOTBETCTBEHHO z; = Inw; —
Jorapudm IeHbl KBaJIPATHONO METPa.

MTak, MBI paccMaTpuBaeM POBHO 12 JUCKPETHLIX XapaKTePUCTHUK, HO-
Mepa 3Tux xapakrepucruk: {1,3...,11,14,15}. Jlnsa yjnobersa jasib-
HEHMIIero M3JI0yKeHusl IIePeHyMePyeM 9TH XapaKTePUCTUKN: XapaKTepu-
CTHKE C HOMEpOM 1 TOCTABMM B COOTBETCTBHE OMSTL HOMEp 1, Xapax-
TEPUCTHKE ¢ HOMEPOM 3 IIOCTABUM B COOTBETCTBHE HOBBLI HOMEp 2, Xa-
PAKTEPUCTUKE ¢ HOMEPOM 4 MOCTABUM B COOTBETCTBHE HOBBI HOMEDP 3
U T.JI., XapaKTEPUCTUKE C HOMEPOM 15 MOCTABUM B COOTBETCTBUE HOBDLIM
nomep 12. Ecrecrsenno, npu aToM U3MeHATCA UHJEKCHL Y DYHKIMN g;.

JHasiee Jijist KarXKJI0ro 3J1eMeHTa Ty HaiijileM 4ucjo K Takoe 4To Gp, =
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#. [ocrpoum marpuity B pasmepa (n X 2}2:1 m;j) CIeyomuM 00pa-
30M: KaK/IbIil 3j1eMeHT MaTpuiibl B B t-0it cTpoKe u ¢ToJI0Ie ¢ HOMEPOM
Z] 1mJ +k, 1<k <my l=1,...,12 10j0XXUM paBHLIM €JUHUIIE, &
BCE OCTAJILHBIE 9JIEMEHTHI TOJIOXKUM paBHBIMU HyJ10. Paccmorpum Tak-
e BeKTOD d = (C1.1,C2.1, s Ciny 1y vy C1125 ooy Cpp.12) L - OTMETHM, UTO

BbBITIOJIHAETCA paBeHCTBO:
12
> gi(xey) = (Bd)y,
j=1

rie (Bd); — t-ag crpoka marpunsl Bd. O6paTiM BHUMaHKE, YTO €CJ/Id
JUIsl HEKOTOPO#l Mocse1oBaTe/IbHOCTH [, ..., l12 Takoit, uro 1 < [; < my,
onpesienuth bynknun 7;(-) = g;(-) — ¢, j = 1,...,12, B aTOM cydae
MBI HIOJIyY9UM TaKKe CTyleHuarsie gpyHnKiuy, mpu srom 7;(a,;) = 0. 3a-
MeTuM, 410 CyMMa Y521 §;(24;) Oyaer orauuarses or cymmbl Y52 75 (245)
JINIIb KOHCTAHTOM, MO3TOMY B JaJibHEHIeM Mbl OyJieM paccMaTrpuBaTh
dbyHKIUKM gj, B KOTOPLIX JIJIf HEKOTOPOi 1HocsepoBaTebnoctu I, ..., l12
spinosingercs ¢ ; = 0 IocaegosarebHocTn l1,...,l1o OyneMm BbIOMpPATDH
CJIEJIYIOIIUM CIIeNHaJIbHBIM 00pa30M: PACCMOTPUM HEHYJIEBLIE 3JIEMEHTHI
s-oit cTpokn maTpuiibl B (Mbr Opanu s = 20, XOTs MOXKHO B3STh JIIO-
6oe snauenune or 1 10 n). [lycTh 9TUM HEHYJIEBBIM DJIeMEHTAM OTBEYAIOT
nepeMennble ¢, j = 1,...,12, ungexcel [; u paioT HaM HEOOXOJUMYIO
IOC/IEIOBATEBHOCTD. [locKOMbKY MBI monaraem ¢, j = 1,...,12 pas-
HBIMI HYJIIO, MbI MOYKEM BBIUYEPKHYTH CTOJIOIBI MATPUIILI BB, B KOTOPBIX B
$-0ii CTPOKE HAXOJATCsI HEHYJIeBbIE 9JIEMEHTHI, IIPU 3TOM UHCJIO CTOJIOIIOB
HOBO# MaTpuIilbl B yMeHbIIUTCS poBHO Ha 12. Kpome Toro, Mbl JIOJ2KHBI
BBIYEPKHYTh ¥ POBHO 12 COOTBETCTBYIOMINX KOMIIOHEHT BekTopa d. B

uTore, paBeHCTBO (41) MBI MOYXKEM TIEPeNnucaTh B BUJIE:
Zp = (Bd)t +c+ Nt (46)

Biesem obosnadenus. Yepes z 0603naunM BeKTop (21, ..., 2,) 1, depes
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n 0603HAMEM BeKTOP (1)1, ..., N,) . IIpucoeuanm Kk MaTpune B BeKTOD-
cronbern, cocrapiaenubiii uz emunun (1,...,1)7 B Kauectse mocemmero
cToJI01a, TIOJIYUUBIIYIOCS MaTpUIly 0bo3HaunM depes D).

K BekTopy d mpucoeuHuM KOHCTAHTY € B KQ4eCTBE MOCIeHel KOM-
IOHEHTBI, TTOJIyYeHHBIIT BeKTOp 0bo3HaunM depes3 e. Dopmyity (46) mMox-

HO IepenmncaTb Tak

z = De + 1. (47)

Perntenve 3a1a41 MeTOIOM HaMMEHbITTAX KBapaTos (z—De)? — ming

IIPUBOJIUT K CUCTEME JIMHEUHBIX YPaBHEHUN
D'De = D'z, (48)

MpUYEM Pa3MEpPHOCTH BEKTOPA € — YKCJIO OTJIMIHBIX OT HYJIST TapaMer-
POB — paBHsAETCH 2}2:1 m; — 11.

31ech caesiaeM OJHO OdYeHb BaykKHoe 3aMmedanne. Ecim Obl Mbl He
BBIYEPKHYJIN CTOJIOIBI, COOTBETCTBYIOIINE HEHYJIEBLIM 3JIEMEHTaM S-Oif
crpokn Marpuipl B, rorga 6n1 Bextop (1, ..., 1)T nuneitno Beipaskadcs
yepe3 BEKTOP-CTOJIONELI MATPHUILI [, UTo mpuBeso 06l K Hepa3pernmMo-
ctn cucteMbl (48), BRIYEpKUBAHNE XKe YTTOMSHYTHIX CTOJIOIOB TTPHBOIAT
K TOMY, UTO S-as CTPOKa MaTpUIlbl BB OyeT COCTOSITh U3 HYJIEH, TO3TOMY
BexTop (1,...,1)T yxe ne MOXKeT IMHEHHO BEIPAXKATHLCH Uepe3 CTOJIONEI
1peodbpPa30BaHHON MaTPUIlLl 3.

OrmernM caeyiomyo 0COOEHHOCTh MOJIENH CO CTYIIEHIAThIMU (PYHK-
nuaMu. 1a kaxo#t yHKIUT ¢; HAJO0 ONPENeIUTh HOMep CTYIeHH [j,
KOTOpasl MMeeT HyJIeBYIO BbICOTy: ¢ = 0, nnaue cucrema (48) He onpe-
jesiena. OIHAKO B HEKOTOPBIX CUTYAIUSIX ¥ 9TOTO HE JIOCTATOYHO — TPE-
OyeTcst BBeJIeHIe JTOTOJHATEILHBIX HYJIeBbIX 3Hadenuit. s paccmarpu-
BaeMOI MOJIE/IN TaKasl CUTYallls BOSHUKAET TPU PACCMOTPEHUN XapaK-
TEPUCTUK «KOJI YIHUIbI» U «KOJI PaiioHay. B TunnaHOM citydae yJjinna 1e-

JIMKOM COJIEp2KUTCS BHYTPU pailoHa, HO BCTPEYAIOTCA YJUIBI, KOTOPbIE
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OTHOCSITCS K JIByM paiioHam. Takum oOpa3om, 1pu COBMECTHOM PaCCMOT-
PEHUU ITUX XAPAKTEPUCTUK HEOOXOJUMO HIPUHATH PABHOW HYJIIO BBICOTY
POBHO OJTHOM CTYIIEHHU JIJIsT YIUIBI B TPYIIIE PalOHOB, CBI3aHHBIX OOITH-
MU yJIWIIAMA. DTO OYeHb HEYyZ0OHO B IJIaHe WHTEPIPETAINH Pe3yJIhTa-
TOB, U [IO3TOMY aBTOPbI OTKA3aJUCh OT UCIOJIB30BAHUS XapaAKTEPUCTUKU
«KOJI palioHay B 9TOI MOJIEJIM, TIOATOMY ToJIaraeM, 9To go = 0.

[To xapakTepucrukaM KBapTUP 9TO YKUCJO MapaMETPOB PACIPEJIC/IH-
JIOCh CJIEJIYIOIUM 00pa30oM:

7 mapaMeTpoB COOTBETCTBYIOT XapAKTEPUCTHKE «IHCJIO KOMHAT (TIpH
3TOM Mbl OOBEJIMHIIIN XaPAKTEPUCTHKN 7 KOMHAT ¥ 8 KOMHAT);

093 1napamMerpoB — XapakKTEPUCTUKE «KOJI YIUILbI»;

18 mapamMeTpoB — XapaKTEPUCTUKE «3TaXK KBAPTUPDHI»;

22 nmapaMeTpoB — XapaKTEPUCTUKE «ITAKHOCTH JIOMay ;

11 napamerpoB — XapaKTEpPUCTUKE «KOJI MaTepUaJIay;

4 mapaMeTpa — XapaKTEePUCTUKE «KOJI INIAHUPOBKNA KBAPTHUPBI» ;

8 mapamMeTrpoB — XapaKTEPUCTUKE «KOJ TUIIa, KBAPTUPHI»;

D 1lapaMerpoB — XapaKTEePUCTUKE «KOJ TUIA CAHY3JIay;

18 mapamMeTpoB — XapaKTEPUCTHUKE «KOJ[ HAJIMIUsT DAJKOHA / JIOJKUK» ;

4 napamerpa — XapaKTepUCTUKE «KOJ HAJM4usi TesiepOHa /JIMHUN Y ;

D 1apamMerpoB — XapaKTepUCTUKA «KOJl (POPMbI COOCTBEHHOCHY ;

1 mapamerp — <«HHJIUKATODP OOJIBINOH KyXHE» (TOTO, UTO ILIOMIAH
KyxHU He MeHee 10 KB. M.);

1 mapamerp — koHcTanTa (7Morapudm 06a30BOil TEHBI KBaJIPATHOTO
MeTpa,).

Jlorapudm 6a30B0i#l 1IEHBI KBAIPATHOI'O METPa BbIUUCJISETCs 11PU 3HA-
YEHUSIX OCTAJIbHBIX XapaKTEPUCTUK, COOTBETCTBYIOIIMX HYJIEBbIM 3HAUE-
HUAM CTyHeHJIaThIX PyHKIMA. CMBICT KaXK0T0 U3 OCTAJTHHBIX TapaMeT-
POB — BeJIMYMHA OTKJIOHEHUS JIorapudMa IeHbl JJIsi COOTBETCTBYIOIIErO

SHaYCHUA XapaKTEePUCTUKNA.
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OrMmeruM, 4TO Jijis Bhluncaenus Marpuilsl DD Bosce ne obs3aTeh-
HO MTePEMHOXKATH MaTPHITLI TPOMAJTHON pasMmepHocTr. MaTpuna dpopmu-
pyercst Ipu OJIHOKPATHOM aHaJN3e CTPOK MCXOAHBIX narabix. CHadasa
MaTPHUILA 3aI0JIHACTCH HYJIsiMU. FCjiu 3jleMeHThl ¢ HOMepaMu J1 U Jo B
CTPOKE ¢ HOMepOM ¢ IPUHUMAIOT 3HAUCHUS G j, U Gj,j,, TO K COOTBET-
cTRyIONEMY sjeMenTy marpuisl D'D npubasisiercs 1, 3aTeM MPORCXO-
JIAT 1epexo/] K CJIeAYIOeil CTpoKe.

[Tonydennoe numneitnoe ypaBHenne OTHOCUTEIHLHO € PENIaeTcs MeTO-
jiom Taycca.

Onenka koucranThl ¢ = 10,061. Boibopounast jucnepceust 0CTaTKoB

02 = 0,0189. dmuupuuecKuii MOCT OCTATKOB IpHUBeIeH Ha puc. 6.5.
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Puc. 6.5. mnupuveckui mocm das emopoti modesu

PaccmoTpum Mojie/1b, B KOTOPO#t JIJIst IEJI0YUCIEHHBIX XapaKTePUCTUK
UCIIOJIB3YIOTCs CTyIIeHdYaThie pyHKIuH. VX, Kak 1 B IpeblayIneil Mojie-
s, Crejlyst HyMepallud XapakKTepUCTUK, YCTaHOBJIEHHOMN JIJIsI IPEJIbILy-

et MoJiesin, XapaKTepUCTUKE «O00Imnasi oAby OyjIeT COOTBETCTBO-
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BaTh Homep 13. Oyukumio gi3(t) OyseM uckaTh B BUJIE

gl3(t) — ﬁf(Oé, xt,l?))u (49)

re
Inz, a=0;
@’ o #0,

(07

fla,x) =

[, — HeM3BeCTHBIE apaMeTpPhI.
HaxonuThb oleHky mapamerpos OyjieM METOI0M HauMEHbBIINX KBa Ipa-
TOB, MUHUMU3UPYS (DYHKIIHIO

n 13
S(Bs €115 e Cmy 15, €12, +ovy Cmp2s vy €112, vy Cimyp12,€) = Z(lnyt - Zgj(iﬂtj) - 6)2-
t=1 j=1

Urak, jgua seex B € [0,1] umciienHo HaxoAuM MUHUMYM (DYHK-
nun S(ﬁ, C11y -+-3Cmy1,C125 +++y Cmp2y +++3 C1,125 -5 Cm1212) o IapaMeTpaM
C115 --+5 Cmq15 C12y -++y Cmy2y -++y C1,125 -++5 Cmyy12, UCKIIOYAA U3 PACCMOTPEHUS
nepeMenuble ¢y, J = 1,...,12 — 9Tn nepemennple Jist IOCIEI0BATE b

HOCTU {lj}jzlnlg 10JIarafoTCsl paBHLIMU HYJII0. B uTore Mbl mojydaem

S*(B) = . mgn S(B5 €11y -Ciny15 €125 vy Cing2y +ov5 CL12, +ons Cinyy12)-
115--+,Cmy912

Buauenue [ € [0, 1], Ha KOTOPBIX JOCTUTAET CBOEIO MUHUMYMa (DyHK-
st S*(B), Mbl IpEMeM B KadecTBe ONnpeessiionux st Mojesn (49).
B pesyabrare Bblumcsiennii 6bL10 1osyueHo snadenue [, pastoe 0, 5.
Paccmorpum maTpuily B, BBefeHHYI0 B Ipeablayieil momgenu. [Ipuco-
ejuHuM K Marpuile B pasmepa (n X Z}ilmj — 12) Bekrop-crosbiipl
(V/Z1135 - \/M)T u (1,...,1)T B kauecrse upejoOCICHErO U HOCHIE/I-
HEro COOTBETCTBEHHO, IIOJIYUUBIIYIOCA MaTpuIly oboznadanm uepes D, K
sekTopy d npucoejuauM 3 ¥ KOHCTAHTY C B KQ4ecTBe IPEeNocIe Hedl 1
HOCJIJHEH KOMIOHEHTBI COOTBETCTBEHHO, 110J1yYeHHbIH BEKTOP 0003Ha-

aum depes e. [lo ananoruu ¢ dbopmysnoit (47) momyanm

z = De+1. (50)
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Perrenue 3a1a11 METOI0M HaMMEHbITHX KBaipaTos (z—De)? — min,
HPUBOJUT K cucreme jinueiinbix ypastenuit DT De = DTz, upuuem pas-
MEPHOCTb BEKTOpa, € — YHUCJI0 OTJIMYHBIX OT HYJs IapaMeTpoOB — pPaB-
HACTCS 2}2:1 m; — 10.

[Tosrydennoe JimHeiiHOE ypaBHEHUE OTHOCUTEIbHO € PELIaeTCsl MEeTO-
oM ['aycca.

BribopouHnast jiuciepcust OCTaTKOR o2 = 0,0176.

Hccneayem afgeKBaTHOCTD MPEJIOKEHHBIX MOJeIel. DMINPHICCKIM
MOCTOM, IIOCTPOEHHBIM 110 3HAYEHUAM &1, . . . , &, HA3BIBACTCS HEIIPEPhIB-

Hasi cilydaiinas jomamnas ¢ yaiaamu B roukax (k/n, (nS,—kS,)/(n*?5)),

k=0,1,..., n.3necs Sy =0, Sy =& +...4+ &k, a d — BLIOOPOUHOE
N — =2

CPeHEKBAAPATUICCKOe OTKJIOHeHue: o = (/&2 — & . B cayuae, korna

&1,...,&, — BpIOOPKA W3 pacrnpejeseHns ¢ KOHETHOW HEHYJIeBOM JHC-

nepcueii, SMIUpuIecknii MocT C-CXOAUTCS K CTAHJAPTHOMY OPOYHOB-
CKOMY MOCTY mipu n — 00. B [164] mposesieno cpaBaenne kpurepues 06-
HapPYKEHWsT PA3IaJIKi B MOJen BbIOOpKU. Kpurepuit, ocHoBaHHbBI Ha
MAaKCUMyMe MOJIYJIsl SMIHUPUTIECKOTO MOCTa, OKA3bIBAETCsl HAMJIYUIINM B
IIUPOKOM KJIacCe KPUTEPUEB C TOUKHU 3PEHUs] OTHOCUTEJIbHON aCHMIITO-
Trdeckoii apdexrusrocru o [urmeny (cum. riasy 1).

O6o3uaunm .J,, = Maxocp<y |(nSy — kS,)/(n*?5)|. Ussectno, uro B
MOJIeJIM BBIOOPKHU pacipejeserue J, cjaado CXOMUTCs K pacipeie/IeHUo
Kosmoroposa 1ipu n — 00.

11 ocTaTKOB perpeccuu HeT OTMEeUYeHHBIX cxonumocteit. [Ipenenn-
HBIIl IIPOIECC JIJIsd SMIMPUIECKOIO MOCTa, IOCTPOCHHOI'O II0 Perpeccu-
OHHBIM OCTATKaM, YCTPOEH CJIOXKHBIM 00Pa30M, UTO HE TO3BOJISIET WC-
0JIb30BATh pacipejenerne KoaMoroposa Jijis BbIYHCIEHUS JOCTUTHY-
TOI'O0 YPOBHsI 3HAUUMOCTH I'MIIOTEe3bl 00 OJIHOPOJHOCTH ocTaTKoB. OiHa-
KO 110 BUJLy SMIIUPUIECKOIO MOCTa Mbl OyJeM CyInTh 00 aJIeKBATHOCTH

MOZeJn, TO €CTh 00 OTCYTCTBMHM MJIM HAJUYIHNHU CUCTEMATHIECKHNX OTKJIO-
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HeHuit ocraTkoB. PopMaJibHBIN KpUTepuii OYJIeT COCTOATH B MOJICUETE
SMIIMPUYECKOI'O JIOCTUIHYTOIO ypoBHs 3HauumocTu: 500 pa3 nepecras-
Jisid CAydafiHbIM 00pa30M OCTATKU PErpecCuy W TMOJCUYUTLIBAS I HUX
3HAYEHUST CTATUCTUKHU .J,, BhraucanmM svmupudecknii PIIV3 — gacro-
TY, C KOTOPO# 3HavyeHue J, Jjijist cjydaiiHol 1epecTaHOBKU 11PEeB30jier
3HavueHue J,, JJOCTUTHYTOE UCXOJHOW MOCJIEIOBATETHHOCTHIO OCTATKOB.
[Tosydyennbie 4acTOThl OKA3bIBAIOTCS JIOBOJIHHO OJIMBKUMU K 3HAYCHU-
siM XBOCTa, paciipejesienuss KojiMoroposa, 1puBejieHHbIMU B 11OCJI€/HET
CTPOKE TaOJIHIbI.

Boraucienust 1a0T Caeyolne 3HaIeHNs.

MOJIEJIb 1 2 3
In 4,84 10,896 | 0,965
YUCJIO CJIydallHbIX 1E€PEeCTaHOBOK 500 500 | 500
JUCJIO CJIyUaeB MMPEBBIMEHnst ypoBHs J, 0 195 | 144
smnupudecknit PIY3 0 0,390 | 0,288
xBoct pacipeernenust Kosmoroposa | 9-10721| 0,399 | 0,309

Ha ocHoBanmm mpoBeeHHOrO aHanu3a aJleKBAaTHOCTH BBISICHEHO, YTO
nepBasi MoJjiesib HauboJiee MOJABEPIKEeHa CUCTEeMATHIECKUM YKJIOHEHUSIM
ocTaTkoB. MojieJib 2 B 9TOM OTHOIIEHWK OKAa3bIBAETCS HECKOJILKO JIyUIile
MOJIESIHA 3.

OrMeTrnM, 9TO UCHOIBL3YEMbIH KPUTEPHUH IMIUPUIECKOIO MOCTA Xa-
pakTepulyeT KauecTBO MOJIE/IH 110 OTHOLIEHUIO K (DUKCUPOBAHHOMY YIIO-
paodYeHno. B Hamem ciydae UCIOIb30BaJIOCh NCXOHOE YIIOPSI0UeHne
10 BO3PACTAHWIO YKMCJa KOMHAT, 3aTeM I10 Has3BaHWiO paitona. OgHAKO
9KCIIEPUMEHTHI C IIepeyIopsiounBaHeM JaHHbIX cHadaJa 110 Ha3BaHUIO
paiioHa, a 3aTeM II0 YMCJy KOMHAT JaJu OJIM3KKHE Pe3yJbTaThl, TO €CTh
U [IPU JIPYTOM TEPeyHopsiIOUYNBaHIU MOJIE/Ib 2 He JIONYCKAeT OOJIbIINX

CUCTEMATUYICCKUX yKJIOHeHI/IfI OCTaTKOB.
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5.9 Amnajm3 MojieJieil 1ieH Ha aBTOMOOMJI HA BTOPUYHOM PbIH-

Ke

B srom nmaparpade aHaau3npyoTcsi 00bsIBJIEHUsT O POAXKe aBTOMOOM-
Jsieit «Toitora KopoJsuiay na caiire www.ngs.ru 110 Jianubim Ha 02.06.2012
(Bcero 525 obbsipienwuit). CTaHIAPTHBIA PEIrPECCUOHHBINA AHAJIN3 MOKa-
3bIBAET, YTO €JIUCTBEHHbIC 3HAUMMbIe (DAKTOPHI — IOJIOXKEHUE PYJis U

roJl BeITycKa. Vceaeayem 3aBUCHUMOCTD TIEHBI Y; OT T'OJia BBITYCKa X;.
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Puc. 6.6. Jlozapugpmor uen 6 3a6ucumocmu om 2004 6uinycka

Ucnonwayercst Mojiesib
InY,=aX;,+b+¢;, i=1,....,n. (51)
OrneHky mapamMeTpoB (¢ TOYHOCTBIO J10 4 3HAKOR)
a = 0.1089, b = —205.3.

OnenuM Y; ¥ BBIUMCIUM perpeccUoHHble ocTaTKu. VX BbIOOpOUYHOE

crafgaprHoe orkaorerue S = 0, 2469. YiaaseM nocaeoBaTeIbHO 00b-
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ABJIEHHS C OCTAaTKaMM, BbBIXO/AIIMMNU 34 paMKHﬁg curm. B pe3yabTaTe

ocraJioch 364 o0bsiBJIeHUI,
a=0.09558, b= —178.7, S = 0.1291.

Mbi ymenbimiun S nouru BjBoe. BblunciisieM SMIUPUYECKUR MOCT
1 OOHApY»KMBaeM, UTO OH MMeeT OCTpble IMMKU B TouKax 16 m 154. He
OyaeM aHan3upoBaTh 3HaYeHusi ¢ 1 1Mo 16 m3-3a MaJOro 4mcjia TOYEK.
OcrajibHble HHTEPBaJIbl HECKOJILKO CKppekTupyem: ¢ 17 j10 148 toukn
cooTBeTcTBYIOT TojiaM ¢ 1991 1o 1999, ¢ 149 no 364 Toukm — rojam ¢
2000 1o 2008.

1,5

199 2002

2003 2005

Puc. 6.7. mnupuveckutis mocm ocmamros ao2apudmos uer Ha
a8moMoOUN

[list iepBoro wHTEpPBAJIA,
a=0.06484, b= —117.3, S = 0.1356.
st BTOpOTro

a=0.07144, b= —130.3, S = 0.08699.
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[IporecTupyeM pPeIOKEHHBIE MOJIEJIH.

HyCTb)//\;‘:a-FIA?XZ’, éi:YZ-—)//\;, ZZQ: g1+ ...+ &

O6osuaunm GLr(t) = OfFl(s) ds, GL,(t) = 1" x;.

Vcnonb3yem teopemy u3 [?]:

Theorem 6.1 IIycmv X; — nopadkosvie cmamucmuku u3 6ol00pKU
{ei}iy e . p. F, u{e} u{&} nesasucumo. Ecau 0 < D& < oo, mo
Z, = 7% 7% — eayccoscruii npoyecc (uenmpuposarnviii) co

cmpyrmyprot Gynryued

LY (t)GLY
K%(t,u) = min{t,u} — tu — ¢ Fif;f&F(u), t,u € 0,1].
[Iyctn
LY LY
K%(t,u) = min{t,u} — tu — ¢ n(t?gf n(u)) t,u € [0,1].

Torna KO(t,u) — K%(t,u) pasnoMepHo mpu n — oo.
=(ay,....,a9)=——,...,——
1 s d d—l— 1, ’d—|—1 ,
d
G = (K%(ai; @j))i,jzl, G, = (Kg(ai, aj))
¢ = (Zn(ar), ... Zn(ag)".

CaencrBue 6.1 Ecau svinoanenv, ycirosus meopemot 6.1, u mam-

[Iyctn

d
1,j=1"

puya G cyweemeyem, mo pacnpedesenue cmamucmuxu ¢F G 1q cwo-
dumesa % x2-pacnpedeaenuro ¢ d cmenenamu c60600wL.

PIIY3 Bouruucasiercs no dpopmyne o =1 — FXZ(QTG;IQ).

Boiepem d = [n'/3] + 1. Ins Beeit BoiGopkn n = 364, d = 8, nna
nepBoit u Bropoit wactu ny = 132, d; = 6, ng = 216, dy = 7 (rogpl
1991-1999 u 2000-2008).

Brrancaenus gaior of << 107% mia Beeit BuiGopku, of = 0.1677

Jist mepBoit gactu, as = 0.07505 a5 Bropoit wactu. Ilosromy momesnn
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Year | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
Price | 130 | 139 | 148 | 158 | 169 | 180 | 192 | 205 | 219
Year | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Price | 290 | 312 | 335 | 360 | 386 | 415 | 446 | 479 | 514

OTBEpraeTcs JiJisl Beeil BLIOOPKH U NPUHUMAETCA JIJisi nHTepBajoB 1991
1999 un 2000-2008.

BbIunc/IMM OIeHKH 1IEeHbI B ThICsUaX pyOJeil.
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ﬂ T T T 1
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Puc. 6.8. Croppexmuposannas modesv uerv, asmomodbuss

5.10 Awnanu3 jsedeKTOB CTPOUTEJIbHBIX KOHCTPYKITU

JlokaJyimzalus jiedpekTa CTPOUTENILHOW KOHCTPYKIIMM BO BPEMEHU W B
IPOCTPAHCTBE UMeEeT OlPeJIe/IsioNiee 3HaYeHrue JIJist €10 CBOEBPEMEHHOI'O
yCTpaHeHUs U MpeJIoTBpallieHns paspylinenns. B Hacrosiiee BpeMs pas-
paboTaHbl METOJbl KOHTPOJIsT KOJIEOAHUI CTPOUTEIbHBIX KOHCTPYKIINi

U X MaTEMaTUICECKOI'O MOJCJIMPOBaHNA METOJOM KOHCYHLIX 9JIEMEHTOB
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[96]. B nameii pabore mccienyercs CTaTUCTUUECKU KPUTEPHid, I03BO-
JISIONIN 110 cOOpaHHBIM JIaH-HbIM JIeJIaTh BbIBOJ, O MOMEHTe 0Opa30Ba-
Hust JiepekTa, a Tak»Ke O ero HpPOCTPAHCTBEHHON JIOKAJU3AIUU. DTOT
KPpUTEpUil OCHOBAH HAa M3YYCHUU IMIUPUIECCKOIO MOCTA — CJIyJaHON
JIOMaHOM, BBeJIeHHOI B craThe [164]. OcHoBHast Tumoresa npejioJara-
eT, YTO HEeOHOPOJHOCTU HeT. BoBHUKHOBEHME HEOJIHOPOJHOCTH JIOJIZKHO
ObITH OOHAPY?KEHO BHEIIHUMU CPEJICTBAMH — pe3yJibTaTaMKi MaTeMaTHU-
yeckoit o0paboTKM 3aruceil KojieDaHuil JIaTIMKOB, PACIOJIOKEHHBIX Ha,
PUKCUPOBAHHBIX FTAXKAX.

Vcxonnble fanabie, Ha OCHOBAHUU KOTOPBIX HAJI0 IPUHSITH PElIeHne O
HAJIMYUU HEOHOPOJHOCTU — 3TO PE3YJIbTaThl MOJIEJMPOBaHUs KOJieha-
HUI 3/1aHUsI, KOTOPbIe (DUBMUECKN OMUCHLIBAIOTCS KaK MTHOBEHHbBIE 3HA-
YeHUsl YCKOPEHUil, & MaTeMaTU4eCKd — KaK CBsS3aHHbIE MEXKIy coboil
BPEMEHHbIE PsiJibl KOJIEOAHWH ¢ aJ/IMTUBHBIM IIIYMOM Ha BHIOPAHHBIX 3Ta-
»KaxX 1o KaxXJIoil m3 oceit KoopauHat. Mccnenyercs MmojenbHas 3a1a4a
HMCKYCCTBEHHOI'O BBEJIEHUS HEOJIHOPOJIHOCTU IIyTEeM YTsKeJeHUsT OJIHO-
ro u3 sraxkeit Bupoe. Crernduka n3ydaeMbix B paboTe MPOIECCOB CO-
CTOUT B TOM, UTO Ha MEPUOIMIECKHe KoJieDa-HUsl HAKJIAIbIBACTCS CJIY-
Jaifiuplii myM. B aToil curyanum pacupejiesieHue SMITPAIECKOI0 MOCTa
OTJINYAETCs OT PACIPEJIeJICHUsT JIJISI MOJIEIN ITPOCTOM CilydaiiHON# BHIOOD-
Ki. DTOT BOIPOC CHEMUATIbHO m3ydascs B crarbe [199]. Kak mokazano
TaM, JiorapuMUIECKe aCUMIITOTHKH pPacIpejie/ieHus MaKCUMaJIbHOIO
OTKJIOHEHU ST SMITUPUIECKOIO MOCTA OT OCU aDCIIUCC B 9TUX JIBYX CUTYaI[U-
sX COBITQ IAIOT, & MPHU MPAKTUIECKOM BBIUMCIEHUN BEPOSITHOCTH CJIeJIyeT
BBOJMTDH IIonpaBku, He npesocxogdamue 29%. B ¢Basu ¢ sTum nocrurae-
Mbl€ YPOBHU 3HAYUMOCTHU BBIYUC/ILAIOTCS B JIaHHO paboTe Ha OCHOBaHUU
pacipejeneruss KoJiMoroposa ¢ TOUHOCTBIO JIO OJIHOM 3HaYaIIEel 1P
MomMeHT paz/iajKu olpejieisdercs Kak adcIucca HarnboIbIIero OTKI0He-

HUST IMIIMPUIECKOIO MOCTA OT OCHU abCIMCC Ha OCHOBaHUU paboThl [115].
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Ucxomnbie maHHBIE — 9TO PE3yJbTATHl MOJEJNPOBAHUS KOJeOaHM
3j@aHust Jist yposHeit -2 (Munyc Broporo), 10, 20, 30 u 40 sraxa. Uc-
HOJIB3YIOTCs J[Ba, PEXKUMa MOJIeupoBanus: 6e3 jedekra u ¢ 1edeKToM.
B kaudectBe jiedpekTa paccMaTpuBaeTCs 3jaHue, B KOTOPOM Macca O]l
HOIO U3 dTaxkeh (a uMeHHO, 25-10 raxa) B 2 pa3a 0oJiblle, YeM B HUC-
xonHoit mojesn. Kosebanusi (3HadeHusi yCKOPEHUiT) U3MEpSIOTCs 1o 3
KoopHaTaM ¢ BpeMeHHbIM 1maroM 0,01 ¢ B meuenwne 4 munyT (BCero
24000 orcueron). B kadecrsBe kosiebanuii Ha ypoBHE -2 B3sTbI PE3YJib-
TATBI 3AIMCH, OCYIIECTBIECHHBIE Ha pPEAJbHOM OObEKTe U ONUCAHHBIE B
pabore [96]. Kosiebanusi 3j1aHusi BOSHUKAIOT M3-3a KOjiebaHUIT OCHOBa-
Husi. MojiesinpoBanue Kojiebanui 1oj1 3TUM BO3JIEHCTBUEM HAYMHACTCSH
U3 COCTOAHUSA TOKOsA. Ocu KOOpJAWHAT MPUBA3AHBI K OCAM 3JaHUs: OCh
X HalpaBJieHa B0JIbL (PPOHTAJIBHONW ocu 3janusi. ['padukn kosedbanmii
npusejierbl B pabore [96]. Huisi mosiesin 6e3 jiedexra xapakrepHbl 60-
Jiee ObICTPBIH pocT u Oojiee MejjIeHHOe 3aTyxXaHue KoJieOaHmi, 4eM Jijist
mogiesin ¢ jgedekroM. OCODEHHO BEJNKHA OTINUNs JIJIsi KOJeOaHU BIIOJIb
BepTUKAJIbHOW ocu. OHM CUJIBHO Pa3/IMIalOTCs Jijisi PA3HBIX PEXKUMOB,
HO M3y4eHue rpadpuKoB He JIaeT OTBeTa Ha BOIPOC, KAKOW 3TaXK WMeeT
MaCCy, BJIBOE IIPEBBINIAIONIYI0 MACCY OCTAJIbLHBIX. depes3 X4, Yq, 2q Oynem
0003HAYATH KOOPJIMHATHI KOJIEDAHUI HA COOTBETCTBYIONIEM YPOBHE 11PU
HaJnann jiepeKTa, & 9epe3 Ty, Yn, 2Zp — HpHU OTCyTCTBUU jedeKTa. s
Kaxxioro yposust or 10 j1o 40 BbIUKMCIMM KBaJIpaThl aMILIUTY I KoJieba-
HUfl ¥ HafijileM UX pasHocTu r = x3+ y3 + 25 — (22 +y2 + 22). Jjs mu-
HYC BTOPOT'O 3TaXkKa 3TU BLIYUCJICHUs HE MPOBOJATCS, TaK KaK JJIs HEro
HArPYKEHHBI ¥ HEHATPYKEHHBIN CJIydan He OTJIMIAlTCs — Pa3HOCTH
paBHbI HyJ110. Beraucaum KymysisituBnbie cymMmmbl 7, = cumsum(r). Pas-
JIeJTUM KyMYJISITUBHBIE CyMMBI Ha BLIOOPOYHOE CTAHIAPTHOE OTKJIOHEHWE
1 Ha KOpeHb KBa paTHbIil 3 uncia orcueroB n = 24000. [Tomyuum HOp-

MUPOBAHHBIE KyMyJIATHBHEIE CyMMbl Ty = (var(r)n) Y/ 2ry.
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Bhumn n3yvensbl aMIInTyIbl CIEKTPOB CUTHAJIOB MO0 KaykKI0# OCH KO-
opjuHaT Ha Kaxkjom yposhHe or 10 jo 40. Tak kak 3aMepbl 1pOU3BE-
Jienbl B Tedyenne 240 cexynji ¢ guckpernoctbio 0,01 ¢, To nuckperHoe
npeobpazosanue Pypobe jaer yacrorsbl ot 1/240 T go 50 T ¢ marom
1/240 Tu. AMIMTy bl BIYUCIISIIOTCS JICJICHUEM 3HAUEHUI JIMCKPETHOTO
npeobpasoBannss Pypbe Ha qducsiao orcderos (24000). AHagu3 MOKa3bl-
BaeT paclierjieHue MMKOBON 4acToThl, TPUOJIMKEHHO paBHoit b [, s
KoJieDaHuit 110 ocu 7 B MOJI/ISIX C JiePeKTOM: MEXKJ1y JIByMsi MaKCUMY-
MaMU aMILIUTYI oOpa3yeTrcs MUHUMYM. B pesyibraTe CynecTBeHHO I10-
HUKAETCST BHICOTA CIIEKTPAJILHOTO MKa. Kpome Toro, mponcxoanT ¢Bur
(ymenbinenue) mukoBoit yactorbl. Tak, Ha ypoBHe 20-ro srazka 3Hade-
HUE ITUKOBOI 4acTOThI u3MeHuI0ch ¢ 9.07 't B Mojiesn 6e3 jiedpexra J10
4.99 'y B Mmoziesint ¢ jiepeKTOM. DTH OTJIUIHUST OMPEJIETISTIOT BO3MOYKHOCTH
JleTeKTpoBanus JledekTa (HAPYKEeHHOIO 9TayKa) CIEeKTPaJbHbIM METO-
JTOM.

AHnanmms KyMyJIsITHBHBIX CyMM Ha Pa3HBIX YPOBHSIX MOKA3bIBAET POCT
BalyMJIEHUSI ¢ POCTOM BBICOTBI. Jjisi TOro, 4rodbl aHAJM3UPOBATDL 3a-
IIyMJIEHHE, OCYIIECTBUM OPTOIOHAJU3AIMIO KYMYJISITUBHBIX CYyMM S IO
COOTBETCTBYIOIIMM KOODJMHATAM C KyMYJISTUBHBIME CymMMamu Sy Ha
yposhe -2 110 dopmyie Sy = S— < 5,5 > Sy/ < Sy, Sp >.

OT OpTOroHaJM30BAHHBIX CYyMM Sy IepeiijeM K HX MpUPAIIeHUsIM,
TO ecTh K WCIpaBieHHbIM 3HaueHnsim nporecca 2, y°, 2, a 3arem
k mpupamenuaM nponecca Az, AyY, Az IIpocymmupyem kBajpa-
ThI MPHUPAIIEHUI TI0 BCEM KOOpJAMHATAM W IO BCEM YPOBHSAM: v(i) =
S ((Az9)? + (Ay))? + (Az))?). Baecs cymmmuposanue BejeTcs 10 BeeM
ypoBHsiM J > 0. [Io 53TuM cyMMaM TOCTPOUM SMIUPUIECKUIA MOCT: JIO-
Manyio ¢ yaiaamu B Toukax (k/n, (X< v(i)k Yicn v(i)/n)o"n"1/?).

31ech 0 - BBIOOPOUYHOE CPEIHEKBAJAPATUIECKOE OTKJIOHEHWE J1JIsi

{v(i) }i<n. Juis uHTEpBaA CTAIIMOHAPHOCTH XapAKTEPHO JIMHEHHOE MO-
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BEJICHIE SMITMPUICCKOTO MOCTa, 9TO COOTBETCTBYET IMOCTOSHHOMY CPE/I-
HEMy 3HaueHMio (B JIAHHOM CJydae KBaJparos npupaiienuii). Moxno
BBLIJEINTL 4 MHTepBaJa JUHEHHOTO IOBEIEHHUSI IMINUPUIECCKOTO MOCTA
KakK JiIsi Mojiesin 0e3 jedekra, Tak U jjsi Mojesn ¢ jgedexkrom. ['pa-
HUIIbl MHTEPBAJIOB — 9TO TOUYKU, B KOTOPBLIX I[IPOUCXOAUT H3JIOM M-
IMUPUIECKOTO MOCTa — OJ[HA aIllPOKCUMUPYIONIAs JMHeHasd (YHKITUS
CMEHSIeTCsI JIPYTOii. DT MHTEPBAJIbI OTBICKUBAIOTCS aHAJUTHICCKNA KaK
MOMEHTbBI HAUOOJIBIIETIO OTKJIOHEHUST IMITMPUICCKOIO MOCTA, OT TOPU30H-
TaJabHOM ocu. B 3TM MOMEHTBHI BpeMEeHHO# psiji paspe3aercsa Ha 2 da-
CTH, W TIPOIEIyPa BBIMOJHIETCsT CHOBa. B pesyibrare 9Toit mpoIeyphl
HaflJIeHbl CJIeJIyIOIe IPaHMIlbl MHTEPBAJIOB: B Mojesn 0e3 jedekra 1,
7304, 9392, 16816, 24000; B momenu ¢ jmedexrom 1, 7312, 9388, 16284,
24000. Ilpu sTOM BesIMUMHA, OTKJIOHEHUs Ha TIOCJIEJIHEM MHTEPBaJe CO-
craiisier 4.54 st mogsiesn 6e3 jedekra u 4.31 jisi Mojesin ¢ edex-
ToM. s naJsibHeiiniero anajinsa Oepercs: mepecedeHne 3TUX WHTepBa-
JIOB, TO ecTh mHTepBaJ or 16816 mo 24000, comepxkamumit 7185 3HaUe-
HUM. DTOT UHTEPBAJ COOTBETCTBYET CTALMOHAPHOMY PEXKUMY, KOI'JIA, Ch-
cTeMa, CTapPTOBABIIAsl U3 HEIOJBUKHOIO COCTOSIHUS, IIPHUIILIA B COCTOSI-
HUE CTOXACTUIECKOH crabmibaocTu. [locTponM sMIupuieckne MOCTHI 110
KBa/JIpaTaM IPUPAIICHUI Ha KaXKJOM IOJIOXKUTEJHLHOM yPOBHE 110 KarK-
Joit koopjuuare. [IpoanajusupyeM IoBeJieHHE SMIMPUUECKOTO MOCTa,
COOTBETCTBYIONAM CTATHCTHICCKUM KPUTEPHUEM: JIOCTUTHYTHIA yPOBEHD

SHAYMMOCTHU BBIYUCJIACTCA KaK «XBOCT» pacCIIpeJcJICHNA KOJ’IMOFOpOBa.
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Bes nedexra C nedexrom
Sunauenue | locturnyrtsiii | 3Havenue | JlocTUTHYTHIM
DTax | CTATUCTUKN yPOBEHb CTATUCTUKN yPOBEHb
3HATUMOCTH 3HATUMOCTH

10 1,284 0,07 1,381 0,04

20 1,136 0,2 1,879 0,002

30 1,370 0,05 1,794 0,003

40 1,540 0,02 2,633 0,000002

Takum 06pasoM, KpuTepuii IMIUPUIECKOro MocTa (1Ipu BIGOpe Kpu-
Traeckoro yposas 0,01) mpuarMaer runoresy 06 OJHOPOTHOCTH HADITIO-
JIeHU# JiUIst BCcex drarkeil B Mojienn 0e3 jedekTa, u oTBepraeT Jjisi BCex
sraxkeil, Hauunast ¢ 20-ro, B Mmojiesiu ¢ jiecpekrom. Haubosiee cuiibuoe or-
Juure 3aduKCcupoBaHo Jisg Mojienn ¢ jgedexTom Ha 40-M sraxe. Mrax,
BO3MOXKHO HCIIOJIb30BATh JIAHHLIA CTATUCTUYICCKUIT KPUTEPUN JIJIST BbI-
sIBJICHUsT HAJIMUMsI JIeDEKTOB U UX IPOCTPAHCTBEHHOI'O TTOJIOXKEHUS.

Cornacuo obmieit Teopun, passutoil B cratbe [199], MakcumasbHOE
OTKJIOHEHUE HMITUPUIECKOTO MOCTa, TIPU OCHOBHOW T'HMITOTE3€ MMEET Pac-
npejiejienue, 6jin3koe K pacipejesenuio Kojimoroposa, a 1pu aJibrep-
HATUBHO} pacTeT MPONOPIUOHAIBHO BEJMIUHE HEOHOPOJHOCTH (B Ha-
mem ciydae [I- namenenuto macchl sraxka). [Tosromy npu cHuKeHun
BeJIMYUHBLL OTKJIOHeHus oT HOopMbl ¢o 100% 10 50% u 25% caepyer oxu-
JIaTh, YTO NpPUMEHsieMasi CTATUCTHKA, KPUTEPHUsl YMEHbBIIUTCS MPHOJIN-
3UTEJIbHO B 2 W 4 pasa COOTBETCTBEHHO. Tak Kak st pacipeeeHus
Kosimoroposa JIOCTUIHYThI YPOBEHb 3HAYUMOCTH UMEET aCUMIITOTUKY
a ~ 2exp(—22?%), To B cayuae, xkorma a1 100%-ro oTKIOHEHHS OH J10-
crarouno maJg, g 50% u 25% on Oyger COOTBETCTBEHHO COCTABISATH

U4y o1, B uacrnocru, ecin oo < 1079, 10 juist orkiione-

NPUMEPHO
nug B 50% runoreza 06 OZHOPOJHOCTHA OTBEPraeTCs Ha YPOBHE 3HAUN-

mocru 0,032, a s orknonenus B 25% - aumb na yposne 0,42, Takuwm
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obpa3oMm, ciieiyer cauTarh pa3paboTaHHbBIN TOIXO0J MPUEMJIEMbIM PH
50% orkjoHeHUs MACChl 3TarXkKa OT HOMMHAJIA U MaJIOIPUEMJIEMbIM [1PU
25%.

B pesyibrare npoBeIeHHOIO aHaJjn3a MPOBEJIEHbI MCCJIEJIOBAHUS 110
BO3MOXKHOCTH OOHApy»KeHusi JjiepekrTa, COCTOLAIMEe U3 CJC/YIOMNX 1a-
r'OB.

1. Boruncastrorcst KyMyJISTUBHBIE CYMMBbI 3HAYEHUI 110 OCSIM KOOP/IH-
HaT.

2. KyMyngaruBHBIE CyMMBI OPTOTOHAJU3YIOTCA € KyMYJIATHBHBIMH
CyMMaMU B 1ojipajie (Ha MUHYC BTOPDOM 3TaxKe), TO €CTh C yTPaBJISIONIM
BO3JIeiiICTBUEM.

3. OT OpTOroOHAJIM30BAHHBIX KYMYJIATUBHBIX CYMM II€PEXOJIUM K 3Ha-
YeHnSAM ITPOIECCa, a 3aTeM K MPUupaIleHnsaM TpoIecca.

4. KBajiparbl npupallieHuii 1poiecca CyMMUPYIOTCs 110 BCEM KOOP/I1-
HaTaM U 3TaxKaM.

5. Ilo aTuM cyMMUPOBAHHBIM JIAHHBIM CTPOUTCS AMIUPUIECKII MOCT,
¥ OLIPEJIE/ISIeTC MHTEPBAJ CTAIIMOHAPHOCTH (HA 9TOM UHTEPBAJIE MAKCU-
MyM MOJIYJIsl SMIUPHIECKOTO MOCTa, HE JIOJIXKEH MPEBBIIIATD ).

6. Ha naTEpBasie cTalinoHaAPHOCTH CTPOSITCS SMITUPUIECKUE MOCTHI 110
KBaJipaTaM Hpupallle-Huil mmporecca Ha KaxkJIOM dTaxKe U 10 KaxKJ0#
KOOP/JIMHATE.

7. Ilponecc cumraercss HEOTHOPOJHBIM, €CJIM JOCTUIHYTHIH YPOBEHD
3HAYUMOCTH MpuHUMaeT 3Hadenus Menblie (0,01, To ecTh MaKCUMyM MO-
JLyJIsE SMIIMPUIECKOr0 MOcTa OoJibiie 1,63.

8. MomeHnT mosiB/IeHNsI HEOJHOPOIHOCTH OIIPEJE/IsieTcss KaK MOMEHT
HauOOJIbIIEIO OTKJIOHEHUSI SMIIMPUUECKOIO MOCTa OT OCH abCIUCC.

[TynkThl 1-2 000CHOBBIBAIOTCS HEOOXOJIMMOCTBHIO M3ydYaTh HE YIIPaB-
JIoIee BO3JeicTBIe, a PeaKInio KOHCTPYKIMKU Ha, Hero. IIyHkToer 3-4

HEOOXOIMMBI B CHJIY TOI'O, UTO HPOIECC MPEJICTABISET CODOI ObICTPHIE
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KOJIeDaHWs, U OTJIMYUsT HATPYXKEHHOI'O U HEHATPYXKEHHOI'0 PEXKUMOB MO-
I'yT ObITh HaM/IEHbl TOJILKO 1IPU aHAJIU3€e JIMHAMUKUA aMILIATY)[ 9TUX KO-
nebanuit. [IyHkT 5 HEOOXOUM JIJIsT ONpeJIeJIeHIsT MHTEePBaJa CTalMoHaD-
HOCTH TIPOIIECCa, TaK KaK BHE TOr0 MHTEPBaJa METO/bl OOHAPYKEHUS
paszsiajiku He padorator. [IyHkTbl 6-7 OLUCHIBAIOT METOJMKY IIPUMEHE-
HUST SMIMPUTIECKOTO MOCTa K aHaimmsy ogaopogaoctu [199]. [Iymkr 8
OTTUCHIBAET TTPOTIELYPY OTHICKAHUS COCTOSATEIHHOM OIMEHKN MOMEHTa, Pas3-
gajku [115]. Ormerum, 410 Jiisi IPAKTUYECKOIO IIPUMEHEHUsT 11Pe/jia-
raeMoro aJiropuTMa TpedyeTcs OTJiajKa Ha JaHHbIX, MOJYUYEeHHbIX He B
pesyJibTare MOJIC/IMPOBaHUs, a B Pe3ysbTare MPsiMOil 3aIiucu HaOJII0/1e-
nuit. ITpobsiema 3j1eCchb COCTOUT B TOM, 4TO TPYJHO HOJYUYUTH HAOJIIO/IE-
HUS C HaJU9IueM jedeKTa: KaK OMMCAHO BBINIE, Ha MOJIEJbHBIX JTAHHBIX
YyBCTBUTEJBHOCTH METO/Ia MO3BOJISIET OOHAPYKUBATH, UTO MACCa TaxXKa,
yesmuniaach Ha 50%, HO JuIs peasIbHBIX 00LEKTOB TAKOe yBEJUYEHUe
MaCChl MPOCTO HEJNOMyCTUMO WU KpaitHe TpyjoeMko. FKcTh mpenmosio-
Kenve (cJie/iyroliee u3 Beeil JIOMMKM CTaTHCTHYECKOTO aHAJIN3a), YTO 110
OoJiee JIJIMHHON 3aliinc HAOJIFOACHUI YIacTCst OOHAPYKUTh 3HAYUTEIbHO
MEHBIIIHE OTKJIOHEHUsT MACChI, OJJHAKO (BBHUJY TPYJA0EMKOCTH 3arDy3KH
3JIAHNUsT) OIBITHI CJlejlyeT HadaTh JIMO0 ¢ MacTabHbIX MOJeJIel 3IaHuil,
Jubo ¢ HADJIIO/IEHUTT 38 €CTECTBEHHBIM U3MEHEHUEM MACChl (BbIIAICHUE

CHera Ha KPBIITY, BO3MOYXKHO, JIAeT HEOJIHOPOHOCTH TPEOyeMOro MaciTa-
oa).
5.11 Pe3ynabTaThl riaaBbl 6

B rnase 6 mpomeMOHCTpUPOBAHBI TPUMEHEHUsT CTATUCTUICCKIX KpPHUTe-
pUeB, OCHOBAHHBIX HA METOJIE SMINPUIECKOIO MOCTA, K BbIOOPY BEPOSIT-

HOCTHOW MOJICJIN.

e AHAJMBUPYIOTCS JIBE MOJEIN MEIUIMHCKAX JAHHBIX: 3aBUCHMOCTH
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KOHIIEHTPAIIMU MapPKEPOB OT Macchl Tesa. OTaaercst mpeanodTenye
boJiee 1poCTOit MOjie/in Kak OoJiee JIOIMYHOW U BIIOJIHE YJIOBJIETBO-

pAOIIeil CTaTUCTUIECKOMY KPUTEPUIO.

IIpoanau3upoBanbl TpU MOJIE/N TEHBI KBaJpaTHOTO MeTpa KBap-
TUPHI B 3aBUCUMOCTHU OT XapaKTEPUCTUK, TPUBEJIEHHBIX B CIIPABOY-
HUKE 110 HeJBUKUMOCTH. [loKazaHo, 94To mepBas MOJeJb (B OTJIHIHE
OT BTODOIi ¥ TPEThEil) OTBEPraeTcst CTATUCTUICCKUM KPUTEPUEM Ha

HU3KOM YPOBHE SHAYUMOCTHU.

ObHApPYKEHO CKAYKOOOPA3HOE M3MEHEHUE XAPAKTEPUCTUK MOJIEJIN
IIpU aHAJIM3€e 3aBUCUMOCTH IIeHbI aBTOMOOMIISI OT T0jia BhiycKa. [1o-
Ka3aHO, ITO MCIPABJIEHHAS MOJIEIh XOPOIO COTJIACYETCs C JIAHHbI-

MH.

Paspaboran aJjropurMm aHajin3a HEOJHOPOJIHOCTH CTPOUTE/IbHOI

KOHCTPYKITUHU TIO 3aIUCH ee KOJeOaHmii.
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SAKJIFOYEHUE

B sakiiouennn npuBejieHbl OCHOBHBIE PE3YJILTATHI PAOOTHI, COCTABJISIO-
e HAYIHYI0 HOBHU3HY, TEOPETUUIECKYIO U MPAKTUICCKYIO 3HAUUMOCTD.
(ObocHOBaHa JIOCTOBEPHOCTH PE3YJIbTATOB M CPOPMYJIMPOBAHDI [10JI0KE-

HUA, BBIHOCUMbIE Ha 3alllUTY.

Hayunasa noBu3zHa

1. BriepBble BBejieH MUPOKHIT KJIACC aJITOPUTMOB allOCTEPUOPHOIO 00-
HAPYKEHUsI PA3JIaJIKK B MOJIC/IM BbIOOPKH € €JIMHBbIX HO3UILMI: aJII0-
PUTMBI IIOCTPOEHBI Ha OCHOBAHUN (PYHKITMOHAJIOB OT SMIIMPUIECKOIO
MocTa. PaccMorpenbl (pyHKIMOHAJIBI, OCHOBAHHBIE Ha B3BEIIEHHBIX
cymmax; Ly-nopmbl u ux mopudukanun; Le-HOpMa U Pa3Max dM-

MMMPUIECKOI'O MOCTa.

2. BuepBble mpoBejieHO cpaBHEHHUE aJITOPUTMOB allOCTEPUOPHOIO OOHA-
pPy’KeHUsT Pa3/iajKi B MOJEIN BHIOOPKHU C TOUYKHU 3PEHUsI KX OTHOCH-
TeJIbHOM acuMITOTHYecKoi addektuBnocTr 1o [Iurmeny. Boiopan
HAWJTY YN KpUTepuil, OCHOBaHHbIM Ha Lo,-HOpME SMIIMPUIECKOrO

MOCTa.

3. Buiepsbie pazpaboraH aJirOpuTM IIPUMEHEHUs CTATUCTUIECKOI'O KPHU-
Tepusi, OCHOBAHHOI'O Ha HOpME SMIIMPUYECKOrO MOCTa, K aHAJU3Y
OJIHOPOJIHOCTH TEKCTa Ha, eCTECTBEHHOM s3bike. BhisiBiieHa 3aBu-
CUMOCTb PEaJibHO JIOCTUIAEMOI'0 YPOBHS 3HAUYUMOCTU KPUTEPUS OT
obbeMa TeKCTa, IPUBOJAIIAs K HeaJJeKBATHOCTH MOJIEIN BBHIOOPKU

JIJIsT TeKCTa OOJILITTOro oOheMa.

4. Briepsble 1peJijioxKeHbl Mojiesin (hPaKTabHOTO OPOYHOBCKOI'O MOCTA,
U CKJICHKYU (ppaKTaJTbHBIX OPOYHOBCKUX JIBUXKEHUI JIJIsT BPEMEHHOTO

pdda, IIOCTPOEHHOI'O 110 TEKCTY Ha €CTECTBEHHOM A3bIKE.
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5. BriepBbie 1mpejiioskeHbl EHTPUPOBAHHBIN 3HAKOBBINH METOJI, MOJIU-
punupoBaHHbIf 3HAKOBBIT METOJ 1 OMHAPHbIN 3HAKOBbBIN METO/1 Olle-
HuBanug napaMmerpa Xepcta. [locTpoen cratuctundecknit Kpurepuii

MIPOBEPKHU T'UTOTE3bI (DPAKTAJIHLHOCTH.

6. BriepBbie craTucTmUyecKuii KpuTepuii MPOBEPKU THIOTE3bI (hpak-
TAaJbHOCTH IIPUMEHEH I HPOBEPKH (PPaKTaJbHOCTU TEKCTOB HA

€CTECTBECHHOM A3bIKE.

7. BriepBnie mocTpoen craTHCTUYECKNN KPUTEpUil TTPOBEPKU pasya/i-
K1 (PPpaKTaJbHOTO I'ayCCOBCKOTO ITTyMa, OCHOBAHHBIN Ha Pa3sHOCTH
OILIEHOK Iapamerpa Xepcra. Kpurepuil npuMeHeH K aHaJiu3y OJIHO-
POJTHOCTH TEKCTa Ha eCTeCTBEHHOM s3biKe. PaszpaboTan ajroputm

BbISIBJICHUS CKJIEHKU TEKCTOB.

8. BrniepBnie pazpaboTan Kjiacc KpUTEpHUEB OOHAPYKEHUs Pa3IaJIKKA pe-
IPECCUN C MUKJIUYCCKUM TPEHJIOM, OCHOBAHHBIX Ha 3HAUYECHUAX IM-
mUprIeckoro Mocra. Ha dnciaeHHoM mpumMepe 1poBejieHO CpaBHEHUE

MOIIHOCTEH pa3spabOTaHHbIX KPUTEPHUEB.
Teopernyeckass 3HAYNMOCTb

1. Merosi mocTpoenns KpuTeprueB HaJAYUs pas3fiaJKi Ha OCHOBAHUT
(QYHKIIMOHAJIOB OT SMIIUPUIECKOI'O MOCTa CUCTEMATU3UDPYET MPOIIe-
JIypPbI MTOCTPOEHUSI TAKUX KPUTEPHUEB U MOXKET OBITh MCIIOJIL30BaH
JUIsl UCCJICJIOBAHUS Pas3J/iajgKu B 0oJiee CJIOXKHBIX, B TOM YHCJIE pe-

I'peCCNOHHBIX, MOJEJIAX.

2. Ilponenypa cpaBHEeHNS KpUTEPUEB HAJUUINA PA3JIaJIKA 1 BbIsIBJICHUA
JIYUIIIEero B IMMPOKOM KJIaCCe MOXKET ObITh MPUMEHEHa, K JIPYTUM Be-

POATHOCTHBIM MOJICJIAM.

3. Paspaborannbie MoanduKaIul 3HAKOBLIX METOI0B OIleHUBAHUS I1a-

pamerpa Xepcra CTaHOBSTCS KJIACCOM METO0B, MHBAPUAHTHBIX OT-
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HOCUTEJILHO CTPOr0 MOHOTOHHBIX IPEoOPa3OBaHMil TPOCTPAHCTBA,

3HAQYEHUN.

4. ITocTpoennl CTATUCTHIECKNAE MOJIEIN BPEMEHHOIO psijia, 00pa3oBaH-
HOI'O 1O TEKCTY Ha €CTECTBEHHOM A3bIKe, B OJHOPOJIHOM U HEOJIHO-
POJIHOM CJIyYasiX. DTH MOJEJIU IPOTECTUPOBAHBI Ha aJIEKBATHOCTD
MEeTO/IaMU MaTeMaTUIeCKOi cTaTUCTUKH. [IpoBeieHHbIi aHaIn3 [M03-
BOJISIET BBIOMPATDH IPABUJIBHYIO MOJIEIb B 3aBUCUMOCTU OT 00bEMa

TEKCTa, a TaK2Ke€ pa3jindaTb OAHOPOJHBIE 1 HEOAHOPOJHBIE TEKCTHI.

5. Pazpaboranbl crarucruyueckue Kpurepuu OOHAPYKEHUs PasJiajiKu

perpeccnn ¢ TUKJINYECKUM TPEHJOM.
HpaKTI/I'-IeCKa.SI 3HAYNMMOCTD

1. Paspaboranbl Kpurepru alocTepuoOPHOrO OOHAPYXKEHUsT Pa3JIaIKK
B MOJIeJIM BBIOOPKH, MO3BOJISIONINE PellaTh 3aa4uid 00 OJHOPOIHO-
CTH CJOyYaiHBIX TocaenoBarensbaocreit. ObocHoBaH BLIOOD KpuTe-
pusi, UMEIOIIEro HamOOJIBIIYI0 OTHOCUTEJbHYIO ACHUMIITOTHIECKYIO
apdekTuBHOCTD 110 [IUTMEHY, 1 MOTOMY HamboJee MOJE3HOrO NpH
MPAKTUIECKOM Pa3JIMIeHN OJIM3KUX UIIOTE3, TO €CTh B CUTYaIlNM,
KOI'JIa MaTEeMaTUICCKUe OXKWMJIaHUs JIO U 110CJIe Pa3JIaJKi Pasjinda-

I0TCA HESHAYUTEJILHO.

2. PazpaboTanbl cTaTUCTUUECKHE KPUTEPUH, MO3BOJIIONIUE IO CTATHU-
CTUKE MepMEeH 3HAKOB OllEHUBATh NapaMerp Xepcra. B dacrHoCTH,
HPUHUMATH WJIK OTBEPraTh MOJIeJIb (PPAKTAJILHOIO OPOYHOBCKOIO
nBrKenus. Takke pazpaboTaHbl KpUTEPHUH, TO3BOJIAIONTNE JTUATHO-
CTUPOBATH Pa3aJIKy B MOJe/n (DPaKTaIbHOIO OPOYHOBCKOTO JIBU-

KEeHUAd.

3. Merojuka npuMeHeHus] pa3pabOTaHHBIX CTATUCTUICCKUX KPUTEPU-

€B K aHaJIN3y OJJHOPOJHOCTHU TEKCTa Ha €CTECTBEHHOM A3bIKE TTO3BO-
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JIAET aHaJIMSUPOBATH TEKCTbhI Ha OJHOPOIAHOCTD.

4. TIpejiyioKeHHbIE CTATUCTUYECKUE KPUTEPUU TO3BOJISIOT TECTUPO-
BaTh HAJUYNE PA3JaJKNA PErPECCUOHHBIX MOJEJel ¢ MUKJIMIeCKUM
TpeHjoM. B gacTHOCTH, OHM NPUMEHSJUCH B KAUECTBE PEIIAfONIIX
1 paBuUJI JIJisl BbISIBJIEHUS HAJUYUs WJIU OTCYTCTBUS UBMEHEHUIT TTpOY-
HOCTHBIX XapaKTEPUCTUK BBICOTHBIX U YHUKAJbHBIX 3JIaHUI HA OC-
HOBaHMM 3amucedl ux kojebanuil, Boimosaenabix HIIO «Copues (T

Mocksa).

5. IIpejioxkeHnble KpuTepuu 1M0O3BOJISIOT 0OHAPYKUBATH Pas3JiajKy B
PErpPeCcCUOHHBIX MOJIeNIAX. TakK, OHU MPUMEHSIJINCH JIJ1sT BRIOOPa MOJIe-
JIM 3aBUCUMOCTHU KOHIIEHTPAIMM MapKEPOB B KPOBU OT MacCChl TeJIa;
3aBUCUMOCTHU II€Hbl KBAPTUPbI OT €€ XapaKTEePUCTUK; 3aBUCUMOCTHU

HEeHbI aBTOMOOUJIST OT roJla BbIIIYCKa.

J1oCTOBEPHOCTDh PE3YJIbTATOB JHUCCEPTAITUN IMOATBEPKIACTCA UX
COBITQJICHUEM B YACTHBIX CJIydadX C pe3yJbTaTaMyu PacieTOB, BbIIIOJTHECH-
HBIX JIPYTUMU aBTOPAMU U C TIOMOIIBIO JIPYTUX METOJIOB. TeoperndecKue
pe3yabTaThl OMyOJMKOBAHBI B BEIYIIUX YKYpPHAJIAX, JOKJIAbIBAJIUCH Ha,
KPYIHBIX MEXK /Ty HAPOJIHBIX KOH(DEPEHIUAX U IIPEJICTABICHbI B UX IIy0JI1-
Karusix. OHM U3BECTHBI B HAY THOM COOOIIECTBE W UTUPYIOTCs B pabOTax

JIPYTUX aBTOPOB.

Ha 3amuTty BbIHOCATCHA

1. ITocTpoenue Kiacca CTATHCTUIECKUX KPUTEPHEB (PEIIANUX Mpa-
BIJI) ¥ COOTBETCTBYIOIIUX UM AJTOPUTMOB AlIOCTEPUOPHOrO 0OHADY-
JKEeHUs Pa3J/iajKi B MOJE/IN BHIOOPKK HA OCHOBAHUN (PYHKIMOHAJIOB

OT SMIIMPHUYIECKOI'O MOCTaA.

2. CpaBHeHKe aJrOpUTMOB allOCTEPUOPHOI0 OOHAPYKEHUsT PA3JIaJIKL B
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MOJZIeJIn BbI60pKI/I C TOYKHN 3pEHUA NX OTHOCUTEJILHON aCUMITOTUYE-

ckoit apdekruBrocTu 10 [Iurmeny.

. AJIropuTM TIpUMEHEHUsT CTATUCTUIECKOIO KPUTEPHs, OCHOBAHHOTO
Ha HOPME SMIIMPUYECKOTO MOCTa, K aHAJU3y OJHOPOJHOCTU TEKCTa
Ha €CTEeCTBEHHOM si3bIKe. BhIsiBjieHre 3aBUCUMOCTH PeaJibHO JJOCTH-
raeMor0 YPOBHS 3HAUMMOCTH KPUTEPHUsl OT 00beMa TeKCTa, IPUBO-
JIAIasg K HeaJeKBaTHOCTH MOJIeJIM BBIOOPKHK JIJIsi TEKCTa, OOJIBIIOrO

obbeMa.

. Mosienn dppakrajibHOrO HPOYHOBCKOIO MOCTa U CKJIEHKU (ppaKTaib-
HBbIX OPOYHOBCKHUX JIBUYKEHUH JIJIsT BDEMEHHOTO psijia, TTOCTPOCHHOTO

MO TEKCTY Ha €CTECTBEHHOM f3bIKE.

. llenTpupoBaHHbIii 3HAKOBBIN MeTOJ, MOJUMUIIMPOBAHHBIN 3HAKO-
BbIl MeTOJ, 1 OMHAPHbIA 3HAKOBBIN METOJI OICHUBAHMS [IapaMeTpa,
Xepcra. [TocTpoenne pematoriero npapuia u aJrOpuTMa IPOBEPKU

UNoTe3bl (PPaKTaJIHLHOCTH.

. AstropuT™m TipoBepK# (hpaKTaIHLHON MOJENN JIIsi TEeKCTOB Ha ecTe-
CTBEHHOM $I3BIKE C TOMOIIBIO CIIENUAJIbHO Pa3pabOTAHHOIO CTATH-

CTUYECKOT'O KPUTEPUSI.

. Pazpaborka ajropurma npoBepKH pasiajiki (PpakTaJbHOI'O Iayc-
COBCKOI'O 111yMa, OCHOBQHHOI'O Ha PA3HOCTHU OIEHOK Hapamerpa Xep-
cTa, ero MpuMeHneHne K aHaJnu3y OJHOPOTHOCTH TEKCTa Ha eCTeCTBEeH-

HOM A3bIKE. Pa3pa60TKa aJITOPpUTMa BbIABJICHUA CKJIEMKU TEKCTOBRB.

. CDYHKL[I/IOHH,.HBH&H npejaesjbHasd TeopeMa JJIgd YUCJIa Pa3HbIX 9JIEMEH-

TOB BbI60pKI/I 1 aJITOPUTMBI €€ IPDUMEHECHNA K aHAJIN3y TEKCTOB.

. AuropurMbl OOHADYKEHUsT PA3JIAJLKU PErPECCUU Ha IOPsJIKOBbIE
CTATUCTUKA U PErpeCcCur ¢ NUKJINICCKAM TPEHJOM, OCHOBAHHbBIC HA

dyHKIIMOHAIAX OT IMIUPUUECKOTO MOCTA.
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ABTOp BBIparkaer TIyOOKYIO NPU3HATEILHOCTH CBOUM YUUTEJSAM

FO. E. Xaiikuny, A. 1. Caxanenko, C. I'. @occy, B. A. Cesezneny.
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