CTATUCTUYECKUE XAPAKTEPUCTUKMU AIC, MDL KPUTEPUEB B 3AO0AYE OBHAPYXEHWUA
MHOIOMEPHbIX CUTHAIOB B CITYYAE KOPOTKOW BbIEOPKU

Epmomnaes B.T., Mansues A.A., Pomtomkun K.B.

lNocynapcrennsiit yausepcuteT Huxxnero Hosropopa,
603600, H.HoBropoxn, np. 'arapuna, 23, xad. OMOHUKH U CTATUCTUYECKOHN pagrHoPH3UKH.

B mactosimee BpeMsi CyIIECTBYeT MHOXKECTBO METOZIOB OLICHHBAHUS UYHCIIA MCTOYHHKOB CHTHAJIOB, IPHHUMAEGMBIX AaHTCHHOH PEIIEeTKOH
(AP). Hanbomee M3BECTHBIMH M3 HUX SIBILIFOTCS MeTOAbl, ocHoBaHHbIe Ha kpurepusix AIC (Akaike Information Criterion) m MDL (Minimum
Description Length). MccnenoBanuio cTaTHCTHYECKNX XapaKTEPUCTUK STHX METOJ0B MOCBSIIECHO JJOCTaTOYHO OoubiIoe uncio pador [1,2]. Oxnako
MOJTy4eHHBIE B 3THX pab0TaxX pe3ynbTaThl CIPABEAIMBBI IS HEH3BECTHOU MOIIHOCTH COOCTBEHHOrO LTyMa M HailJeHHbIE TEOPETUUECKUE OLICHKU
HOCST aCHMIITOTHYECKHH XapakTep. AHAIN3 XapaKTEPUCTHK ITHX METOIOB JUIS CIIydas KOPOTKHX BBIOOPOK, KaK MPAaBHIIO, IPOBOAUTCS ITyTEM
YHCJICHHOTO MOJENHpoBaHMsA. B nanHo# pabore HaxomsTcs craTHcTHyeckue xapaktepuctuku AIC m MDL meronoB, it ciiydasl H3BECTHOTO
ypoBHs cobcTBeHHOro myma AP. IToka3aHo, 4To IpH Takoil MOCTAHOBKE 3aJaYH XapaKTEPUCTUKH OOHAPYXKEHUS] MHOTOMEPHBIX CHTHAJIOB YTUMU
METOIaMH, MOTYT OBITh pAacCYMTaHBl Ha OCHOBE AHAJIUTHYCCKUX (OPMYJT IOTYyYEHHBIX AaBTOPAMH UL PaCHpENEICHUs MaKCHMAaIbHOTO
COOCTBEHHOT'0 YHCIa BEIOOPOYHOIN KOPPETALMOHHOW MATPHIIBI FayCCOBCKHX BXOAHBIX cHrHaNOB AP [3]. ITomydeHBl aHATNTHYECKUE BBIPAXKEHUS
JUISL pacyeTa BEepOSTHOCTH JIOKHOU TPEeBOTH OOHAPYKEHHSI CUTHAJIOB, CIIPABEUIHBbIC IS TIOOO0H JIMHBI BEIOOPKH.

Ipexnonoxum, uto Ha y3KomomocHyw N -dneMeHTHyI0 aHTeHHyI peuietky (AP), mpuxomsr
MPOCTaHCTBEHHO-KOTEPEHTHBIE CUTHANBI 0T K CTaTMCTHYeCKM HE3aBUCHMBIX BHELIHMX MCTOYHMKOB. TOraa BEKTOD
CHTHAJOB X HA BBIXOJAaX SIEMEHTOB AP MOHO TIPE/ICTABUTE B CIICAYIONIEM BUJIE:

K
X=) a5 +i, (1)
i=l1

rae X [1xN] - BEKTOp BBIXOAHBIX CUTHAJIOB, S;- [1XN] BEKTOp BOMHOBOIO ()POHTA, a A, - KOMIIEKCHAs IayCCOBCKas

aMILTMTY/Ia CUTHAJIA OT i-Or0 UCTOYHHKA, 1 - [1XN] BEKTOp cOGCTBEHHOTO IymMa 3ieMeHToB AP. Bynem cuuTath, uto
COOCTBEHHBII LIyM B 31eMeHTax AP He KOppenupoBaH U SBJISETCS KOMIUIEKCHBIM TayCCOBCKUM OE€JBIM IIyMOM C
HYJIEBBIM CPEJHHM 3HAUEHUEM U €IUHUYHOM MOIIHOCTHIO B KaXKJOM 3JEMEHTe. 3afaya OLIEHKU YiCiia CUTHAJIOB IS

mozenu (1) saxmrouaercs B ouerke uncna K 110 3agannoit koHeuHoii BoiGopke X, [ = 1..L BxomHoro Bektopa X ¢

TMOMOIIBIO HEKOTOPOTO CTATUCTUICCKU 000CHOBAaHHOIO aJIropuTMa UJji KpuTCpusi.
B HaCTOAIIEC BPEMA HanboJiee U3BECTHBIMU KPUTCPUAMHU OLICHUBAHUA YHCJIa CUTHAJIOB ABJIAIOTCA KPUTCPUHA

A

AIC u MDL [1]. Cornacno kpurepusim AIC u MDL orenkoii uucia curnanoB K sBisercs BenuduHa, KOTOpas
munnmusupyet Gynxiuio AIC (k) wmu coorsercteenno MDL(k) .

AIC(k)=-2max L, +2T(k), MDL(k)=-maxL, +0.5log(L)T (k). (2).(3)

rae max L, - makeumym norapudma dyHKumuM npasnonogobus, npu gpukcuposarsoM uucie curnanos k, T'(k) -

YHCIIO HE3aBUCHUMBIX apaMeTpoB (HAIPUMep, HEM3BECTHbIE MOIIHOCTH UCTOYHUKOB, YIJIbI IPUXO0/a CUTHAJIOB U T.I1.),
onpeaesomux Moaens (1).

Jlis paccMaTpuBaeMoil MOZIEITH TayCCOBCKOTo BXoaHoro curHana AP (1) morapudm GyHKIME TMpaBIomoao0us
MOYKHO 3aIKCcaTh B CICYIOIEM BHUIE.

L, =-LSp(M'M)—Llog| M | -NLlog (4)
3[(605 HCIOJIB30BAJIMChH CICAYIOMINEC 0603Ha‘leHI/IH:M =< .EC.J_C’+ > - KOppeIAIIMOHHAasd MaTpulla BEKTOpa CUI'HAJIOB,
A
= — X~X-+ - BI)IGOpOlIHaH KOppeIdIIMOHHasd MaTpula.
L [N
i=1

A

3anuuieM KoppelsuuoHHyro matpuily M u  BeIGOpouHyI0 KoppeismuoHHyr Matpuny M B Buze
paziIoKeHUI:

+

) 5)

N N
M :2&¢i¢i+’ M :Zli(b’i
i=1 ‘

i=

~ A

31ech ﬂi,(b'i U ll- ,(Z)"_ - yIOpsAZOYEHHBbIE COOCTBEHHBIE YMCIAa M coOcTBeHHBIe BexkTophl Martpuny M u M

cootBeTcTBeHHO. C HcTonp3oBaHueM (5) gorapudm GyHKITUN IPaBAOIO00HS MOKHO 3aITUCATh B CICAYIOIIEM BHIE.

N N
L =-LY A"'¢ M@ —LY logA — NLlogr. 6)

i=1 i=1
Kax BUJHO, JAHHOC BBIPAKCHUE COCTOUT U3 TPECX CIaracMbIX. HepBoe cjJlaracMo€ 3aBHUCUT KaK OT CO6CTBCHHLIX
YHuCCJl, TaK U OT CO6CTBCHHI)IX BCKTOPOB. BTOpOC 3aBUCHUT TOJIBKO OT CO6CTB€HHLIX 4qucell, a TpEThbE CliaracMoe
ABJISICTCA KOHCTaHTOﬁ, He3aBPICSIIII€I7[ OT MapaMeTpoOB MOJCJIU. ,Z[J'ISI HaXOXACHUSI MAaKCHUMyMa BCCTO BBIPAKCHUA

@2001, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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pacCMOTpUM CHa4aJla, NpU KaAKUX COOCTBEHHBIX BCKTOpax (ﬁi JAOCTUTACTCA MAKCUMYM IIE€PBOTO CjaracMoro u

COOTBETCTBEHHO BCETO BhIpaKeHUs (6). JlaHHOE cliaraemMoe mpeacTaBisieT co00i B3BENICHHYIO CYMMY KBaJpaTHYHBIX
¢opm. O4eBHAHO, YTO Takas CyMMa JOCTHraeT CBOCr0 MUHMMyMa WJIM MaKCHMMyMa TOTJa, KOrJa COOCTBEHHbIE

BCKTOpa @i OJHHUM U3 N! cnocoboB COBIIAZAa0T C COOCTBEHHEIMU BCKTOpaMHU BLIGOpO‘IHOﬁ KOppeHﬂHHOHHOﬁ

marpuist M | 1.e. korna ; = (53(1-) ,rae §(I) omma u3 N! mepectanoBok. Takum o6pa3om, mepBoe caaraemoe B (6)

MOJKET OBITh 3AIIMCAHO CICAYIOIINUM 00pa3oM:

N N
1+ = -15
_LZ)’,‘ ¢, Mo, __Lz)‘i )’s(i) @)
i=1 i=1

ITockonbKy COOCTBCHHBIC YHCIA YHOPSIOYEHBI, TO OYCBUIHO, YTO MAKCHMYyM J3TOTO BBIPAKCHUS OYAET Mpu
s(i) =i. CnepnopartesbHO, norapudm (QYHKLMH IIPaBAONOA0OMS, MAKCUMM3UPOBAHHBINA 10 COOCTBEHHBIM BEKTOPAM

(; KOpPEAIMOHHON MATPHUIIBI M |, 3amuiceIBaeTCcs B ClIEAYIOIIEM BHIE.

N
-1 Fol
L =-LY (% ' +logA)—NLlogm ®)
i=1
ﬂaHHOG BBIPpAKCHUE COACPKUT CYMMY Cllara€MbIX, KaXKJ0€ HN3 KOTOPBIX 3aBUCUT OT OMNPECACICHHOI'O
COOCTBEHHOTO YHCIIa li. TlosTomMy niisi HaxOXXJIE€HHS MaKCUMyMa BCETO BBIPKEHHS CIEIyeT HAalTH MaKCUMyM
KaXxaoro cjiaaraemoro. HpI/I MOUCKE MaKCUMyMa OTACJIBHOIO CJjlaracMoro HeOﬁXOI{I/IMO Y4YC€CTh OrpaHUYCHUA,

HanaraeMble Ha cobcTBeHHbIe uncina Matpuusl M . Jlns paccMaTpuBaeMoii MOJEIH BXOJHBIX cHrHanos (1), ¢ yaeTom
TOTO, YTO MOIIHOCTh COOCTBEHHOTO ITyMa KaKIOoTro 3JieMeHTa AP cumraeTcs anpuopw 3aJaHHOW W paBHA EAWHHIIE,
9TH OTPaHUICHHUS UMEIOT BU]I.

A >Li=1.K A =Li=K+1.N 9)
Jlerko moka3aTh, 94TO ¢ y4eTeM orpaHudeHuii (9) MmakcumMyM BbIpakeHUs (8) paBeH:
min(k 1) A N
max L, =-L z (1+logl,.—l,.)—LZi,.—NLlogir, (10)

i=1 i=1
rae | - uncio coGCTBEHHBIX YHCeN BEIOOPOYHON KOPPENAMOHHOH MaTpuLbl M | NpeBBIAIONNX eIHHHULLY.
Yucno He3aBucuMbIx mapametpos 1 (K), Bxoasmux B Bblpaxkenus (2) u (3) B paccMaTpUBaeMOM Cilydyae

paBHO
T(k)y=k(2N —k). (11)
Taxum 06pa3om, ¢ yueToM nosyueHHbIX Beipaxenui (10) u (11), pyHkuus (2) npruHUMAaeT clieyOIni BUT
min(k,l) n R N
AIC(k)=2L Y. (+logA —A4)+2k(2N —k)+2L) A +2NLlogn (12)

i=1 i=1
JIns HaXOXIEHHMS BEPOATHOCTH IMEPEOLEHKH 4YHCIa CcUrHamoB MetogoM AIC paccMOTpUM  BeTHUYUHY
npupamenus AAIC (k) = AIC(k +1)— AIC (k) ¢pynxmu AIC(k) .
Iockoneky AIC-kputepmii 3akmouaercas B moucke munumyma ¢yukuun AIC(k), To BeposTHOCTH
TIEPEOIIEHKHU YHCIa CUTHAIOB MOKHO 3alMcaTh KaK CyMMy BEPOSTHOCTEH CIIeTy OIMX COOBITHIA.

P{K > K} = P{AAIC(K) < 0} + P{AAIC(K +1) < —AAIC(K) | AAIC(K) 20} +...
MO)KHO I10Ka3aTh, 4TO BCJIMYHHA CJIaraCMbIX B 3TOI71 CyMM¢C 6LICI‘pO y6I>IBa€T, O3TOMY 6yI[€M CUuTaTh, 4TO
P{K > K} = P{AAIC(K) <0}

Ucnonszys (12), Beipasum AAIC(K') uepes cobcTBeHHbIE YnCTa BHIGOPOYHON KOPPEISAIMOHHON MaTPHIIBL.
AAIC(K) = -2(1+1log Ay, — Ag, ) +2(2(N —K) —1)

TMockombky dymkims 10g A, — A, ABISeTCS MOHOTOHHOI, TO MOKHO YTBEPXKIATh, YTO BEPOSATHOCTH
HepeolIeHKN uMcia curHanoB aas mertoga AIC pasHa BeposTHOocTH npeBbimenus K +1 cobcrBeHHBIM umcIOM
BBIGOPOYHOH KOppeNaumoHHoii Marpuupsl Hekotoporo mnopora N,,-(K +1), snasenue xoroporo Bbrumcmsercs
MyTeM pelleHKs anre6paunyeckoro ypapHEHuUs.

Py A{K>K}= P{/IKH > hA[C(K+1)}

- (13)
e (K +1)—logh,, (K +1) =1+ 2071
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AHaIOTHIHBIM 06p2130M MOXXHO IOJYYUTHh BBIPAXKCHHUE IJIA BEPOATHOCTHU NMEPCOUCHKU YHCJIa CUTHAJIOB WU JJIA

Puc.1 DkcniepeMeHTanbHasi © TEOPETHIECKasi BEPOSTHOCTH JIOXKHON TPEBOTH ISl METOJIOB
AIC, MDL u MeTo/1a OCHOBaHHOTO Ha aHAJIM3€ TIEPBOTO COOCTBEHHOTO yrca, ast N=5,10.

metona MDL.
P, {K>K}=P{A,, >h,, (K+1)}
2(N-K)-1logL (14)
L 2

B pabore [3] s ciydass Korja 4WCIO BBIOOPOK L HE MEHbBIE YHCIa DJIEMEHTOB pemeTkd N IoirydeHa
aHanuTH4eckas Qopmyna JUis MHTErpanbHON (YHKIMH pachpefeneHus MaKCUMaJbHOTO COOCTBEHHOTO 4HCIIa

By (K +1)=logh,,, (K +1) =1+

BBHIOOPOYHOM KOPPEAIMOHHOM MATPHITEI B OTCYTCTBUM BHEMHKX netounukos ( K = 0),
Y(L-N+i+j—1,LA)
I'(L-N+DI'())

Ilpu L < N MOXHO MOKa3aTh, YTO MHTErpagbHas (YHKIUS PACIPENEICHHS MAKCHMAILHOTO COOCTBEHHOTO
YHUCJIa BEIOOPOYHON KOPPEISAIIMOHHON MAaTPHUITHI TPUMET CJICTYIOIIHUN BUII:

Y(N=L+i+j—1LA)]
I'(N-L+DI'(j)
Takum 00pa3zomM, MpHU penieHHH MPOCTON 3amaun oOHapykeHus BHerrHero curHana (K=0) ¢ momompo AIC u

MDL kpuTepueB, BEpOSTHOCTH IIEPEOLICHKH 4YHCJIa CUTHAJIOB (BEPOSTHOCTH JIOXKHOTO OOHAPYKCHUsI) JIErKO
BBIpakatoTcs uepes GyHkuu (15) u (16):

PuciAK > 01K =0} = P{A > hye e WK =0} =1=F(N, Ll oy D). (7)
rae moporu hyc W hypp I COOCTBEHHBIX HYHCEN BBIOOPOYHOW MATPHUIBI BBIYUCISIOTCS B COOTBETCTBHU C

ypaBHenusimu (13) u (14).
HetpyaHno yBuaeTh, 4TO BEpOSTHOCTH MepeolieHkn uncia curHanoB u it AIC u mnns MDL kputepueB He

F(N,L, 1) = det

, ij=l.N, L>N (15)

F(N,L,A) =det , j=L.L, L<N (16)

ABJISETCA MOCTOSIHHOM, a 3aBUCMT OT 3HadeHuil mapametpos N u L. Eciu norpe6opaTh, 4TOOBI cHCTEMa
OoOHApYXCHUSI CHUTHATa MMeJa MOCTOSHHBIA YPOBCHB JIOKHBIX TPEBOr (pacCUMThIBajach MO Kputepuio Helimana-

HI/IpCOHa) H€06X0,HI/IMO OIPCALCIIATL IOPOT hElG JJI1 MaKCHUMAJIbHOTI'O COOCTBEHHOI'O YKCJIA B COOTBETCTBHM C

ypaBHCHHEM

P, =1-F(N,Lh,,), (18)
UCcxonasa us 3aI[aHHOI71 BEPOATHOCTU JIOKHOT'O 06Hapy)l<eHI/I$I P FA - B stom Cliy4yac, BEpPOSATHOCTb JIOKHOM TPEBOT'U

P{K > 01| K =0} ne Gyzner 3aBuceTb HU OT 4Kc/Ia 3IEMEHTOB pelieTku N, Hu OT umcia Boibopok L .
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JUis  TpoBepKH TONYyYEHHBIX pPe3yibTaToOB, OBUIO IPOBEACHO UHCIEHHOE MOJCIUPOBAHAE METOJOB
oOHapyxkenus curHana Ha ocHoBe kpurepueB AIC m MDL mua coysas K = (0. B pesymbraTe MOIENMpPOBAHHS

MOJTyYeHBl SKCIIEPUMEHTANIBHBIE 3aBUCUMOCTH BEPOSATHOCTH JIOKHOTO OOHAPYXKEHWsSI CUTHANA OT uMcia BHIOGOpok L
(cm. puc. 1) anms pa3aUYHOTO YHcia dJIeMEeHTOB AP (TOHKHE MITPUXOBBIC JIMHUM N=5, TOJICTBIC IITPUXOBBIC JTUHUH
N=10). Ha sToM >Xe pHCYHKE NPHBEICHBI TEOPETHYECKHE 3aBHCHMOCTH BEPOSTHOCTH JIOXKHOTO OOHApPYKEHHS
(moka3aHHBIE COOTBETCTBEHHO CIUIONIHBIMHU JIMHHUSAMHM), paccuuTanHbie mo dopmynam (13), (14), (15) u (16). Kak
BHIHO W3 TIPUBEACHHBIX TpapUKOB, HMEET MECTO JOCTATOYHO TOYHOE COBIAJCHHE TEOPETHYECKUX U
SKCIEPUMCHTAIBHBIX pe3yNbTaToB. Ha pHCyHKe TakkKe TIIpencTaBlieHa 3aBUCHMOCTh BEPOSTHOCTH JIOKHOTO
OOHapy>KeHHUs] CUTHaJa JJIs METOJla, OCHOBAHHOTO Ha CPaBHEHUHM MAaKCHMAaJbHOI'O COOCTBEHHOTO YMCIIa BEIOOPOYHOM
KOPPEIALMOHHOW MaTpPHUIBI C MTOPOrOM, BBIYMCICHHBIM € MCHONb30BanueM (opmy (15), (16) u ypaBHenus (18) ms

P

A = 0.01. Kax BumHo, B ormmume ot MetonoB AIC m MDL naHHBIH MeTOn 06ecreynBaeT MOCTOSHHBIH YPOBEHb

JIOXKHBIX TPEBOT.

Pabota BeImonHEHa mpH MojepKKe rpaHToB Poccuiickoro ¢oHna ¢yHmaMmeHTansHbIX uccienoBanuii Ne 00-
02-17602, Ne 00-15-96620 n INTAS Ne96-2352.
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STATISTICAL CHARACTERISTICS OF AIC AND MDL CRITERIONS IN MULTIVARIATE SIGNALS
DETECTION TASK IN CASE OF SHORT SAMPLE
Ermolaev V.T., Maltsev A.A., Rodyushkin K.V.

N.Novgorod state University,
603600, N.Novgorod, Gagarina 23, department of statistical radiophysics.

Now there are many methods of estimating number of sources of signals received by antenna array. Most known methods are those based
on AIC (Akaike Information Criterion) and MDL (Minimum Description Length) criterions. There are many works [1], [2] related to investigation
of the statistical characteristics of these methods. However, the results obtained in these works are suitable for unknown noise power and theoretical
estimates found have asymptotic character. The analysis of these methods for case of a short sample is usually made by computer simulation. In this
work, the AIC and MDL statistical characteristics are found in case of known array internal noise power. It is shown that for such task formulation,
the characteristics of the multidimensional signal detection by these methods can be calculated analytically with help of results obtained by authors
for maximal eigenvalue distribution of the sample correlation matrix [3]. In this paper, the analytical formulas for the false alarm probability are
obtained for any size of the sample.

It is supposed that a space-coherent signals from the K statistical independent sources are received by the

narrow-band N elements array. Then, the signal vector X of array elements can be written as:
K

X=)a;s +n, )
i=1
where X [1xN] is output signals vector, El is [1xN] phase vector, and @, is complex Gaussian amplitude of the signal
from i-th-source, 7 is [1xN] array internal noise vector.

It is considered that array internal noise is uncorrelated, white, Gaussian noise with zero mean value and unity
power in each element. The source number estimation task for model (1) is the number K estimation with finite

sample 55:‘ , 1 =1..L of signal vector X on the base of some statistical criterion or algorithm.
Now the most known criterions of source number estimation are AIC and MDL criterions [1]. By AIC and
MDL criterions the source number estimation K is value which minimise the functions AIC (k) or,
correspondingly, MDL(k).
AIC(k)=-2max L, +2T(k), )

MDL(k)=—-max L, +0.5log(L)T (k), 3)
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where max Lk is maximum of a likelihood function logarithm, for fixed signal number k, T (k)is the number of

independent parameters to determinate model (1). The overestimation probability equals the probability of the
function AIC(k) decreasing after point k=K

P{K > K} = P{AAIC(K) <0}, AAIC(k) = AIC(k +1)— AIC(k) @)
For the considered model of the Gaussian input signal (1) with taking into account that array element noise
power is equal to 1, the AAIC(k) is:

AAIC(k) = =2(1+1og Ay, — Ag,)) + 22(N —K) —1) 5)

A A 1 & N
where A, is the i-th eigenvalue of the sample correlation matrix M = — 2 XX, .
i=1

Fig.1
The function logA,,, —A,,, is monotone, hence the source number overestimation probability for AIC

and MDL methods equals the probability of the threshold £,,.(K +1) exceeding by A, eigenvalue. The

threshold value is calculate by the equation solution.

P, AK>K}=P{A >h, (K+1)

2IN-K)-1 (6)
ho (K +1)=logh, (K +1) _p 2V =01

In the work [3], the cumulative distribution function F(N,L,A) of the maximal eigenvalue of sample

correlation matrix was obtained for case of source absence (K = (). Using this result and equations (6), the false
alarm probability of signal detection by AIC criterion can be written:

P, {K>01K=0}=P{A >h, D)IK=0}=1-F(N,Lh,.(1) 7
This function is not constant and depends on parameters N u L . If the constant false alarm probability is needed for

a detection system (Neyman-Pearson criterion), the threshold /,; must be calculated by equation
P, =1-F(N,L hy;) (8

using defined false alarm probability P, . In this case, the false alarm probability P{I? > 01 K =0} will not be

dependent on N and L. By analogy the MDL criterion can be analysed.

For checking theoretical results, the computer simulation of the AIC and MDL methods was made for case
K = 0. The experimental dependence of the false alarm probability from snapshots number L was obtained for N=5
(thin lines) and N=10 (thick lines) (see fig. 1.) On the same figure are shown the theoretical false alarm probability for
AIC and MDL calculated by (6) and (7). It is seen that the theoretical and experimental curves coincident. Also the
dependence of the false alarm probability for the method based on the maximal eigenvalue comparison with the

-5-
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threshold calculated by (8) for P, =0.01 is depicted. It is seen that this method gives constant level of false alarm

probability in contrast to the AIC and MDL methods.
This work was supported by grants of RFFI Ne 00-02-17602, Ne00-15-96620, and INTAS Ne96-2352
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