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OLIEHKA KOBAPUALIMOHHOM MATPULLbI OJ11 BPEMEHHbIX
PA00B PA3JIN4HbIX YACTOTHOCTEU

E.B. lNaHoB
TIpennoxeHo odooieHre onieHku Heton 1 Becta acumIToTyeckoit KoBa-
PYALIMOHHON MaTpyIlbl Ha CJIy4aid BPEMEHHBIX PSIOB PAlIMYHOM YaCTOTHOCTH
¥/ ¢ riporyckamu. Kak 1 onieHka Heton-Becta, nipenjioxkeHHas1 OLieHKA SIBJIsI-
€TCs1 OMHOBPEMEHHO 1 COCTOSITEIEHOM, U IOJIOKUTEIBHO ITOTYOIPSAS/IEHHON TIpY
JIOCTATOYHO OOIIMX TIPEIONIOKEHMSIX O CBOMCTBAX UCXOMHBIX BPEMEHHBIX PSIIOB.
1. BeeneHue

s citydast, Korga BpeMEHHBIE PSIbI MMEIOT OIMHAKOBYIO YaCTOTHOCTbD, PAa3IMUYHbIC OLICHKUA KOBa-
PUALIMOHHBIX MATPUII U3YJarOTCsl BO MHOTMX paboTax (cM., Hampumep, [5-7; 9-11]).

B nanHHOIT paboTe u3ydaeTcs OlieHKa KOBapUAIlMOHHON MaTpUILIBl, IIOCTPOSHHAS IS PSIIOB Pa3ind-
HOW yacToTHOCTU. [TpuMep Takoro poma BpeMEHHBIX psIIOB M300pakeéH Ha puc. 1.

B paznene 2 gaércst onucaHue OLIGHKU
KOBapUaLIMOHHOM MaTpulIbl U3 padoTsl [11]
JUIST CTydasi, KOIJa BCce BpPEMECHHBIC DSIOBI 120
VMEIOT OIMHAKOBYIO YaCTOTHOCTh. B pas-
Jiesie 3 TIpUBOIUTCS OOOOIEHNE 3TOM OIIEH-
KU ISl BpEMEHHBIX PSIIOB Pa3IMYHBIX 4ac-
ToTHOCTeil. B pasnmene 4 ycraHaBIMBaeTCs
MOJIOXKUTEIBHASL  ITOJIYOIIPENCIEHHOCTE M gp
COCTOSITEJILHOCTh  TIPEIJIOXKEHHOM OLICHKMH.
IIpu 3TOM MCHONB3yeTCsl pe3y/braT, OTHO- %0
CAIIMIACS K TAaK Ha3bIBAGMBbIM IIOCIICIOBA-
TEJILHOCTSIM CO CBOMCTBOM IepEeMEIIMBAHUS

(C HIMKM MOXHO O3HAKOMMTHCSI, HATIpUMED,
B [1-2] wm npwioxeHuu K [3]). Puc. 1. HaGmopennsa nByx HenpepbIBHLIX CIly4ailHbIX NPO-
LLeCCOB B HeperynispHbie MOMEHTbl BpeMeHu (pa3nimyHbie ans
YucneHHble TpyUMepbl MPUMEHEHUSI  peyx npoueccos)
paccMaTpuBaeMON OLIGHKU TTPUBEJIEHEI B [3;

c. 8-9, 14-20] u [12; c. 16-32].
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2. KoHCTpYKIMSI OIEHKM KOBAPUAIMOHHOW MATPUIIbI B CJIyYae, KOrJa MPONyHIEHHBIX JAHHBIX
HeT

IIpumMepoM MHOTOMEPHOTO BPEMEHHOTO Psifia, KOMITIOHEHTbI KOTOPOTO JAOCTYITHBI C Pa3IMUHOM yac-
TOTHOCTBIO (CUMBOJIOM * 00O3HAYeHBI MECTa, [JIe 3HAYEHUE HETOCTYITHO), MOXKET ObITh PSIJL

v

Jina ciryvast, korna HCXOMHBIE BpEMEHHBIE PAABI HMEIOT OAHHAKOBYIO YaCTOTHOCTb, 3a1a4a, aHaJIo-
rHYHAs PaCcCMaTpUBAEMOii B JaHHOM paboTe, CTABUTCH CAEAYIOUM 00pa3oM.
Bynem o6o3Hauath yepe3 N MHOKECTBO HaTypaIbHBIX YHCEIN, yepe3 Z MHOXECTBO LIEJIbIX YHCE,

yepes R" n-MepHOE €BKIHIOBO NPOCTPaHCTBO. PACCMOTPUM MOCIEAOBATENLHOCTD X, 3aBHCALIMX OT
napameTpa ciy4alHBIX BEKTOpPOB. bosee To4HO, MycTh (Q, F ,P) — BEPOATHOCTHOE NPOCTPAHCTBO, T.€.
JUISL K&XKIIOTO TIOAMHOXECTBa A, BXOoAsmero B o -anrebpy F, A€ F , onpeneneHa BEpOITHOCT P(A) .
Iycts ® C RP — KOMNaKTHOE BBINYKJIOE MHOXeECTBO. IIpH kaoM fe€Z paccMaTpuBaercs (yHKUHS
x,:Qx®— R", kotopas mis moboro 6 € ©® spnsercs usMepuMod QyHkuueil aprymenTa o € Q, T.e.
apnsercs (nx1) cilyuaiiHbIM BEKTOPOM. DTOT CiTydalHbli BeKTOp Mbl Gyem 0G03HauaTh MHOIAA Kak

x, (@,0) , mnorna xak x, (), vHorna xax x, .
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MartemaTtuka
[MycTs ans Hekotoporo 7 € Z, 7 20, onpeneneHa u3MepuMas QyHKLMA
®: RN 5 RY,

Bynem ncnone3oBath 0603HaueHHE
P = (D(xt’xt—l"“’xt—r ) ’
rae teZ. lanee ansa ynpoleHus u3ioxeHusa O6yneM cuuTarh, 9To npu jmobom G ® (gx1) cnyyaii-
HbI€ BEKTOPBI 0, HUMEIOT HYJIEBBIC OXKHIAHHS:

E(p )=0, Viez.
1 T
OmnpenenuMm (g x1) cioyqalineiii BekTop Ry =ﬁ Z P | ¥ pacCMOTpHUM €ro KOBapHaLMOHHYIO
t=1

Marpuuy S . T.k. E(p, ) =0, maTpuna S, HMeeT BUJ

1 T
§ = [Tl,z Zp,J(———Tl,z ,Z”’J M
Herou u Becr B [11] cTposT ouenky

$r —Q0+Zwlon(Qk+Qk) rne Oy =— > o1Pik

t—k+l
ITpy HEKOTOPBIX YCJIOBHAX, B YACTHOCTH, HA Beca Wy, (TOYHBIE (POPMYIIMPOBKHM MPUBEICHB! B pasiene

5) Matpuua Sy ABJISETCA MOJOKUTENBHO NOTYONPEACNEHHOH 1N
Sr —ST——I-J—->0 npH IT'—»o0.
OTMETHM, YTO €CIM CyInecTByeT npenen' S = lim S — HekoTopas (qx q) MaTpHIa’, TO 3TOM CiIyuae
T—»
MOXHO I'OBOPHTbL O COCTOATENbHOCTH S mpu T — 0. Ecnm 3T0T npepen He CyIecTByeT, TO MOX CO-

CTOSTEILHOCTBIO OLICHKH, CIEAys, Harpumep, [11], Mel monumaem Sy — Sy —£50 npu T — o0,

3. KoHCTPYKIHS OlI€eHKH KOBAPHAIMOHHON MAaTPANBI B 001meM cIydae
Jins mocnenoBaTeNbHOCTH X, , ONPENENEHHOM TaK e, KaK H paHee, pacCMOTPHM MHOXECTBO TOUYEK

(i,t) c uensiMu koopauHaTamy, i =1,2,...,n, te Z . Ilycte M, —TOAMHOXECTBO 3TOrO MHOXKECTBA.

O603Ha4YnM i-10 KOMIIOHEHTY CITy4aifHOro BeKTOpa X, Kak x,') ByneM ropoputh, 4ro ciyvaiiHas Beiu-
(i)

YhHA X, JOCTYIHa, eciu (i,t) € M, , ¥ 9To He NOCTynHa, ecimu (i,1) e M, .
3anuieM paBeHCTBO O, = CD(x,,x,_l,...,x,_,) TIOKOMIIOHEHTHO:
pt(.l) =) (xt( ),xt( ) (n) xt(—)lﬂxt(~l)’ ,x(’) ,x,('?) , j=1..q,

¥ OyneM roBopuTh, YTO QYHKUHA @) nocrosnna no (nk + i) -it xomnonenre, k=0,1,...,7;i=1,2,...,n,
eciid ans V(x,,x,_1 ,...,x,_,) € R™ BBINOIHEHO paBeHCTBOZ
1 X 2) J —
O (s 2D. 3 133, 102 =

O A0 0,0 ).

1 . g
Peub, 1714 ONPENENEHHOCTH, HAET O Ipenesne 1A (g x g)-MaTpHIl, B METPHKE p(M,L)=Y J My - Ly'
1,7=1
> Matpyna S SBIAETCA B 3TOM CJIydae CHMMETPHYHOMN H IIONOKHTENHHO TIOTYONPe e SHHON
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fManoe E.B. OyeHKa KosapuaUyUuoHHOU Mampuyb! Ons 8peMeHHbIX padoe
PasnuyHbIX YacmomHocmeii

D (@m0 @) )

Hazoém cnyualiHyio BeIHHHMHY p,(j) =) (x, (n)

X 15Xy ] s Xpenen Xy ,) JOCTYTHOH,

eciT i NaHHbIX ! U j bynkms &) (x,(’),x,(z)... ™ xB,x3,. %D, x,(ff,) IIOCTOSHHA 1O BCEM He-

JOCTYIHBIM CTy4aliHbIM BETHYHHAM CPeM €& apryMeHTOB x,(i)k, k=0.r,i=1..n. B npoTuBHOM Cily4ae

Ha30BEM CIIy4alHYyIO BEIMUUHY ,0,(’ ) HEIOCTYTIHOMA.
PaccMOTpHM MHOXECTBO TOYEK ( j,t) , J=12..9, te Z.Ilycts ero nogMHOXecTBO M p ompene-

JIEHO TaKuM 00pa3oM, YTO JEMEHT ( j,t) NpHHAIEKUT M, TOrKa M TONBKO TOTAA, KOrja ciyvanHas
BEJIHUMHA p(j ) apnsercs JOCTYIHOM.

Ipu nocTpoerny oneHKH MBI OyAEM HCIIONB30BaTh JIMIUb AOCTYIHBIE CIy4aiiHble BETMYHHEI p(f ), ns
KoTophIX t=1...T .

. . T " .
T.x. xaxaplii cly4alHBIH BEKTOp X, B {x,}l_r sBnsercs GyHkuuedt we Q u 0 c ©®, a KaKIbIH
N T . . T
ciiyyaiiHpiil BeKTOp p, H3 { p,}1 AByseTcs PyHKIMEH HEKOTOPEIX CITy4aiiHbIX BEKTOPOB K3 {x,}]_r » MBI
moxem mucats X, =x,(0,0), p, = p,(»,6).

Onpenennm Ay xak (g x1) ciydaiHbIH BEKTOP ¢ KOMIIOHEHTaMH

1 ,
4= 7z 2 Al j=l.q (2)
(s:)eM,
1<e<T

Torna, ecii BCe KOMIIOHEHTBI BCEX PACCMATPUBAEMBIX BEKTOPOB 0, NOCTYIHBI, CIIy4aiHblil Bek-
TOp Ay COBNAAAcT CO CIyYaiHbIM BEKTOpoM R;. OmpenesyM KOBapHAIMOHHBIE MATPHLIBI CITydaiftHbIX
BEKTOPOB A :

I =E(44r) (3)
(HaromuuM, uto E(4;)=0).

N o o T
ITockoneky cirydalHblii BeKTOp A sABNAeTCH CIOKHOM QyHKuMeit Buga Ay ({ o) (a),B)} : ), MaTpH-

na I senserca Gpyskumer 6, 1.e. Ty =Z.(6).
3anaua nanHOM pabOTBI COCTOMT B NOCTPOSHHH IO JOCTYIHBIM KOMIIOHEHTaM CIyYaiHBIX BEKTOPOB
T B .
{p}| moCHEnOBATENBHOCTH MONOKHUTENLHO TIONYONPENENEHHBIX CITYHaHHbIX MATPHI X7 , TAKHX, 4TO
Sr—Ep—2 50 mpu T > 0.
B a10ii pafoTe NoCTpoeHa olleHKa BHAA

B =+ S (¥ + 1), €= 3 (dae@)n (6 ))(daece o (6)) @
=1 t=k+1

3nech diag(a,) 9TO JUaroHajbHas (qxq) MaTpHIiA, [0 JHAarOHATH KOTOPOH CTOAT KOMIIOHEHTHI
(qxl) BeKTOpa «,. BexTopsl xe ¢ onpeneneHsl Ui { € N Kak MOCHEAOBATENLHOCTD (nxl) BEKTO-
POB, TaKas 4ro &, (’ )=1, ecmu (j,t)eM » ¥ a,(’ ) =0 B npoTuBHOM cityuae. IIpenes CyMMUpORaHHA m
paccMarpuBaetcs kak GyHkua T : m=m(T).

Yurarenb, UHTEPECYIOIIMUKHCS TOMBKO MEPBBIM KJIACCOM 3aJa4, MOXET CUMTATh, YTO & TOXKAECT-

BEHHO HEKOTOPOMY 3HadeHMI0 6§, He 3aBucmemy ot T .
B nanHO# paboTe MOKa3aHO, YTO OLEHKa Lp IOJIOXKHTEIBHO MONyonepenescHa g Joboro m,
TIPH YCJIOBHH, YTO BECA W), V1A 3TOTO m MOTYT OBITH IIPSACTABICHEI B BHAE:
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MaremaTtuka

; -1 ! I
J=0 J=k

J=0
ByneM Ha3biBaTh JaHHOE YCIIOBHE Ha BeCa Wy, YCIOBHEM .

Jlanee B paboTe OKa3aHO, YTO aHHAA OLICHKA SBJISETCA COCTOATEILHON OLICHKOM E( 6”') , €CJTH

1. Beca wy mna mobuix me N,k =1..m ynoBneTBOpSIOT IwkmlsC JUI HEKOTOPOro KOHEYHOro

C,arake Vk: lim wy, =1,
m-—>x%

2. m=m(T) Taxosa, yto lim m(T)=+wo u lim m(T V4 =0.
T To®©

ByneM HaspiBaTh JaHHOE YCIOBHE Ha BeCa Wy, YCIOBHEM 2.
K npumepy, VYcnosuio 1 v YcnoBuio 2 OZHOBPEMEHHO OyAeT yHOBIETBOPATh HAbOp BECOB

(re. & ;=1 mns je(0..m) u m=0,1,2..)u m(T)=[4(T/100)*"°1.

wy,, =1-
fom m+1

4. Teopembl 0 OJIOKHTEIHLHOH NOJIYONPEAEJEHHOCTH H COCTOATEILHOCTH

B [11] moka3ans! cnexyrouye ABe TEOPEMBI.

TEOPEMA NW1. Ilpu BbinonHeHuH YciaoBus 1 Ha Beca wy, MaTpHiia $‘T ABJIAETCA MOJIOKHUTEILHO
HOTyOTNpeAcEHHOM.

JlokasaTesibcTBO 3TOH TeopeMbl mpencTasieHo B [11] u, riaBHbIM 00pa3oM, ONMpaeTcs Ha pe3ylib-
taT [8]. C™m. Taroke [4, ¢. 128-132]

TEOPEMA NW2. ITpenonoxkum, 4TO BHINOIHEHBI CIEAYIOIINE YCIOBHA:

(i) Tipu mobom t€ Z p, (@,0) = ®(x, (,6),%,_, (2,6),..%,_, (,6))

Kak cnoxHas ¢pynkuus Qx O — R?, usmepuma Ha Q npu mobom @ € ® U ¢ BeposTHOCTHIO | He-

npepsiBHO AHddepeHnmpyeMa o O B HEKOTOPO# OKPeCTHOCTH B ToukM 6 — BHYTpeHHel TOUKHM
MHOXeCTBa @ .

(ii) (a) Cymectyet usmepumas yHkuus S(w), Takas uro mis ioboro 0 € ® , mis moboro ueno-
0
— o (w,0
2 pu(@.6)

ro ¢ umoboro @ € ) BEpHO YTO suplp, (w,6)| <E(w) u sup < E(w), npu4éM i1 HEKO-
feB feB

TOpOH KOHCTaHTHl Dz >0 BepHO E (E(a))z) <Dg.

(6) Cymectsytor uucna D>0, §>0 u r 21, Takue uro ;g oboro uesoro ¢ u moboro i=1.g
4(r+6)
g ) <D.

(iii) na moboro &€ ® nocnenoBaTeNbHOCTh X, (9) obnafaer CBOMCTBOM ¢ -TiepeMeIlHBaHUA C

BepHO uTo E ( ‘ P(@,6")

kodpuimenTamu  nepememuBanus $(k) pasmepa x,(6), nubo obnamaer cBoicteom x,(6)-
nepememuBanys ¢ koddouimentamn nepememmsanus X, (6) pasmepa 2r/(r—1) ans HekoToporo
r>1.

(iv) Cnyuaiinbie BenmuunHbl Gy : Q2 — © TaKoBBI, 4TO JT (0, - 9*) CXOIHUTCSA NO PaCHpe/IeSICHHIO K

HEKOTOPOH clly4aiHOH BenmuIuHe MpU T —» 0.
Toraa npy BLIMOHEHNH YCIOBUS 2 HA BECA Wy,

§T ({p, (ér)}j)“sr (9‘)—£—>0 npu T — (5)

B nacrosueli pabore cpasHuBaroTcsa o606meHus TeopeM NW1 u NW2 nns ciyyas BpeMeHHBIX ps-
JIOB pa3/IMYHBIX YaCTOTHOCTEH.

Jls 371EMEHTOB KOBapUAaLMOHHOM MaTpuubl X, BEKTOpa Ar B COOTBETCTBHMH ¢ dopMmynamu (2) U
(3) umeem
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Maroe E.B. Ouerika KosapuayuoHHOU Mampuub! Ons1 epemMeHHbIx psidoe
pasnusHbix yacmomHocmel

- 1 . 1 :
J) : :
=B o X Ao 2 Al | | il =l ©)
(s.)eM, (7.6)eM,
Ii<T 11T

ITycTs oieHKa flT noctpoeHa o hopmyne (4).

TEOPEMA 1. Ilpu Boinonxenuy Ycnosus 1 Ha Beca wy,, MaTpulia X, SBJISETCS NOJOXKHTEIBHO MO-

JIyOTIpEAENEHHOH.
JHoxazaTtenscTBo.
Onpenenum (gx1) CiTyvaiiHble BEKTOPHI g, =diag(a,)p, » HO TOrzIa
n . mI) . . - 1 Z n n
Er=Fot D Wi (‘Pk + ‘I’;‘) , Py =7 D 661k » T6. OUCHKA X 3TO OueHKa Sy, B KOTOPOH B3AT
k=1 t=1+k

pin ¢, BMecto paga p,. U3 ycnosus E(p,)=0 cnemyer E(g,)=0. IonoxurensHas nOTyonpeaenst-

HOCTH MaTpuLbl Sy cleayeT u3 reopeMsl NW1.
Teopema 1 nokazana.

TEOPEMA 2. IIpeanosioxum, 4To BHINONHEHB! CIEAYIOLIME YCIIOBHA:
(i) Tlpu mobom (j,1) e M,
P (0,0) =0V (x,(»,6),x,_, (@,6),..x,_, (w,6))

Kak cnoxHas GyHkmua Qx O —> R, usmepuma na Q npu moGom &€ ® H ¢ BEPOATHOCTBIO 1 Herpe-

poieso guddepenuupyeMa no € B HEKOTOPOi OKpecTHOCTH B TOukM §° — BHyTpeHHel Touku © .
(ii) (a) CymectByer m3Mepumas pyHkuus E(@), Takas uto 1s oboro 8 € ©, s moboro ueno-

ro ¢t u moboro we Q BEpHO YTO suplp, (a),t9)| <E(w) u sup < E(w), npuuéM I HEKOTOPOH
feB feB

i
20 P
KOHCTaHTbl Dz BBINOAHEHO E (E(a))z) <Dg.

(6) CymecrByrot uncna D >0, 6 >0 u r>1, Takue 4to s JIOGOr0 HATYPAIBHOTO ¢ W JIIOGOTO
4(r+¢$)) D
<D.

i=1.q Taxux uro (i,1)e M , BepHO E(|Pf(i)("’"9‘)

(iii) Jna mroGoro €€ ® mocnenoBaTENLHOCTE x,(t9) obnagaer cBOWCTBOM ¢ -NepEMELIUBAHUA C
kodpduunentamu nepemelnBanus  @$(k) pasmepa x,(6), mbGo obnamaer cBoiictBom x,(8)-

nepeMeluBanus ¢ kodduumentamu nepememuBanns x,(6) pasmepa 2r/(r-1) mis Hekoroporo
r>1.
(iv) Cyuaiinas BenuunHa & :Q—> @ Takosa, 4TO JT (HT —9') CXOAHTCA MO pacrpelie/IeHHIO K

HEKOTOpo#i citydaiHO# BenuuuHe npu 1 — .
Torna np BITOHEHUM Y CIIOBHS 2 Ha BECa W,

A Y4

S, ({ P, (er)}] J—ZT (6")—£>0 npu T 0
Jloxa3aTenscTBO TEOPEMEI 2.
Kaxk u B J0Ka3aTebCTBE TEOPEMBI 1 onpeaenum (q X 1) cirydaiiHble BEKTOpHI ¢, = diag(e,)p, -
CrryuaiiHbie BEKTOPBI 0, MOJY4YEHBI U3 CIy4aHHBIX BEKTOPOB X, TNOCPEICTBOM M3MEPHMOro Mpe-

obpazoBanus p, = CD(x, ,x,_l,...,x,_,) , nosromy no teopeme I15 u3 [3], ana p, BepHO, uTO NIMOO KO3D-
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MaremaTtuka

¢uumenTsl nepememvBanns ¢(k) uMmelor pasmep X, (6), mGo kosdduuveHTH nEpeMeBaHH
x,(6) umeror pasmep 2r/(r —1) (T.K. 3TO BEpHO M U4 X, ).

Jns noceoBaTenbHOCTH Cy4aiHEIX BEKTOPOB ¢, =diag(a,)p, BepHO uto inbo koddduument
HnepeMeLIHBaHUs ¢(k) umeert pasmep 2r /(2r —1), 60 xo3hPUUMEHT EpeMeIIUBaHUS X, (9) uMeer
pasmep 2r/(r —1) (T.K. 3TO BEpHO U O, , 2 yMHOXKEHHE Ha BEKTOp, 3aBUCSINHUIA OT !, — H3MEPHMOE

npeobpa3oBaHHe).
3aMeTHM, YTO JIEMEHT Efr’” ) MoxerT 6bITh NIPECTaBIICH B BUOE

) 1 &
J) _ ) () ) ( ) (i) )
7’ “E[(Tl/z ;0‘! ) )( 172 Z“ “p’ D [(Tuz N7 ](TUZ 2.6 )]

a Xy B BUIE

m(T)
thg} + Z wkm[ Z Stk Z Si- k@]

t=k+1 —k+l
IMocnenoBareILHOCTD CJIyllaHHbe BEKTOPOB &, = diag(a, )pt YAOBJIETBOPACT BCEM YCJIIOBHUAM TECO-

pemsl NW2,
JelicTBUTeNnBHO,

() ¢,(@,0)=diag(a,)p,(»,6), a p,(®,0) =<1)(x, (@,6),x,_1(@,0),....x,_, (w,@)), M3MepHMa Ha
Q npu mobom € € ® u HenpepbiBHO auddepeHnupyeMa no & npu moboM @ € Q0 B HEKOTOPO OKpe-
cTHOCTH B Toukm §° ¢ BepoATHOCTEIO 1

<B(w), TO H

(i) Tk mm  p(0,0) BepHo Vwe Q:suplp, (a),0)| < E(w),sup 9 P
feB 0B 06

= 0 - —_ N2 ) 4(r+6)
VYoe Q:suplg, (a),H)I <E(w),sup|—¢,|<E(w), rue E(:.(a)) )<DE uE |g, (w,&)‘ <D pns
feB 0<B|00
HEKOTOPHIX KOHCTaHT Dz u D.

(iii) Beie J0Ka3aHO, YTO KOIGGHIMEHTH NIEPEMEIIUBAHHS LIS MOCIEAOBATENILHOCTH CITy4aifHbIX
BEKTOPOB ¢, MMEIOT TOT XK€ PasMep, UTO ¥ I/ HOC/IEI0BATENBHOCTH X, , TO €cTh b0 #(k) umeer pas-
mep 2r/(2r —1), mbo a(k) umeer pasmep 2r/(r—1).

Beinonuenue ycnosus (iv) reopemsl NW2 oueBHAHO.

Hrak, npumenss Teopemy NW2 17 nocnenoBaTebHOCTH ClTyqaiHbIX BEKTOPOB ¢, = diag(e,)p, ,
. P
MBI UMeeM Zp — Xy —>0 npu T—o0 .

Teopema 2 mokazaHa.

5. 3akmoyenue

B pabote mpenjioxkeHa OLieHKA KOBapUALMOHHON MaTpULIbL ISl BpEMEHHBIX PSIIOB pa3IMYHbIX Yac-
TOTHOCTEH 1 TOKA3aHBI TEOPEMbI O CBOMCTBAX 3TOM OLIEHKU: MOJIOXKUTEIBHON MOIYOIpeaeIeHHOCTU U
COCTOSITEJIBHOCTH.

PazmuuHble pe3y/ibTaThl B MaTEMATUYECKOM CTAaTUCTHUKE OMMPAIOTCSl Ha OLIEHKM KOBapHALIMOHHOM
matpulibl. [TosToMy obGanaroliast XOpoIMMU CBOMCTBaMHU OLIEHKA KOBapUALIMOHHOM MAaTpPULIbI JJIS1 psi-
JIOB Pa3IMYHBIX YACTOTHOCTEN MOXET UMETh CepbE3HOe MPaKTUIeCKOe 3HAYeHNUE, Paclpsisl IPUMEHMU-
MOCTb M3BECTHBIX PE3YJIbTATOB HA 3TOT CIy4daid.
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