
C•••••••I 
• 1'.BI.III.Dr. 


•• CT.TITa 

III,IWI 


.CC.Illlall. 

ll•• a 

PIO-86-502 

B.B.3J10K830B 

o ~TEPMHHHCTCKOA HHTEPnPETAUHH 
METO~A HAHMEHbmHX KBA~PATOB 

1986 


http:1'.BI.III.Dr


I 

\ j 

".~. t 
~ 1.-;;;

iIt:.?l ;1th~41~ ~'t'1.11 

"l'l"ll~. 'V.' 
lO \, "i' '\:~" f I ~ ... I;" ~;

'., ~' 
oi 9" '. 

t"',Cl • C ~ ~ l. ~'1~. ~ tt 
1.\, ~,-~ r \.'~) .t'j' , 
'.1. ti 

.t ~ .:~,~ '! 
o.' 

" 'O. \'w~ I; t. \.: 
! ~ Ij~ 'i)'r, 

l'''''PI I~\o< 
~1. 

li",. 

, ; 'I;, 
t11"'1 

"... l 
I.<'/,. 

~ 1:' 
~{,""., 'I' 

~ 
W<I\. 

I), ~ ...;,I 
"~O I " Ai "I" 

!tr ~~: ,'\ 
'''t 

""": 

J • ,01 '>lI .~:l 

•1 I 
l.f; 

I ~. ,~-'~ I,r 
",I 

'" l'ff 

'1 ." ~.
 
'tN~
 

-.(" 
't~l. ~ ., ;j,. 

",' il. ~1· 

:y 
~ "J.~ ..." l'~ 1 

~~"f ~l~t~. 
~ l,r I, fr .. 

I, ," Jij"l'! ,~," ~I~
• r .... 

t, 
__...l.o. ......__........_ ..- .. ~. ~ • I a·.;)'lj8 Vi >J?ti'., .

fi'.f1 

L­
~ i r 

o> r
J1.' 

.' 

" 

.I;'~~~ --'-,-....--,... 'i '10' • ." 

fl~ 
'~ ~~ 

r' ,'f, ~ • .1t'1 }-o ,I ü~", ,}
.Ily'0\ltl 1986' 'l' ; J. ," (Q.06Jie.u.HH~H~bIH 1'lHCTlfl-.yT ·R:.u.ep~~I~', H,êCn~.u.OIjaHH~ • )l "" / 1~u ~ ·~t 

r r.~'!."
" 111,' l, 'I' .. 1 jl,f 1 ,{ \~i .. 1:.1: 

í ~l, 1: (J I' ~~, ~l '.1 ti J' "f ./10, 'I!' \!~ 1 .''I,' , , • , ,ti (.. . "( to ~ 
4 

,~ ,:f,~." ',> 
q.. u 

i' i;~;,I~o ' ',' .,' j"', ,i'~ fi ' r 
ti, 

I"~ t:'I br 

I 

\ ri • f~' ".,.,,\ 
rlf•• Plr. 

BBeJIeIDIe 

MeTO~ HaKMeHbillKX KB~paTOB (M.H.K.) MO~eT RMeTb H ~eTepMHHHCTCKYID 

aarepnperamm: nOrpeIIIHOCTb e (x.) HaÓJIIQIJ;aeMOfi KpHBOfi: y (x.) Mil MO~eM 
u u uJ J 

C~TaTb ~CKpeTHOH W,y~ell C HOpMOH B K~OM x. , paBHOH MaKCRManb-
J 

HO Haó~aeMOMY no MO~~ 3Ha~eHHID, H Bce paccy~eHHH BeCTH He B Tep-

MHHax WYHKqHH pacrrpe.neJIeHnH, KOBapHauHM II ~cnepCHM, a B TepMHHax 
WYH~OHaJIbHHX rrpOCTpaHCTB H onpe.neJIeHHHX B HHX HOpM • 

WOpMaJIH3M M8TeMaT~ecKofi: CTaTHCTHKH On~aB.naH JIllllib Tor.na, Kor.na 

eCTb BepORTHOCTHoe OITHCaHHe MeXaHH3Ma OÓpa30BaHHff norpeillHocTefi H eCTb 
B03MOMHOCTb H HeOÓXO~HMOCTb HHTepnpeTHpOBaTb pe3Y~TaTH M.H.K.-aHa­

Jlli3a HMeHHO B CTaTHCTM'tIeCKOM CMbICJIe. PyTllHHbIe npeztnonoxeaaa o HOp- • 

MaJIbHOM pacrrpe~eJIeHHK norpeillHocTefi:, OÓ OTCYTCTBHH Koppe~ Me~ 

HHMH H T.~. B ~e~CTBHTeJIDHOCTH flBJIffIDTCfl BOJIIDHTapHcTcKofi: YJIOBKOfi, 

npaaaaaaoã CKpIlTb OTCYTCTBI1:e nO,IT,JIllHHOfi I1:H~OpMaIUnI OÓ STHX norpeunroc­
TJIX. MOJKHO npe.nrrOJIOJKHTb, ~TO H CaMO MHlIUIeHHe 'SKcnepHMeHTaTOpOB, He­

CMOTpfl Ha mMpOKOe HCrrOJIL30BaHv.e CTaTI1:CTH~eCKOH TepMJIHOJIOrHH, HMeeT 

~aCTO ~eTepMHHHCTcKK:t1 XapaKTep: JIHCnepCRM BXO.nHbIX H BHX0.nHHX .naHHllX 

HHTepnpeTHpyroTCfl ~ame Bcero B CMbICJIe HOpM; TaKaH BaEHaH XapaKTepllCTH­

Ka ~aHHHX, pe3KO OT~aIDmaH CTaTHCTM'tIeCKHH ~OpMaJIH3M OT .neTepMHHHCTC­
Koro, KaR Koppe~H, He HCnOJIL3yeTcfl HH Ha Bxo~e B M.H.K., HH Ha BU­

xo~e H3 Hero. ITOCKOJILEY, O~HaKO, KOH~TOB Ha rrpaKTllKe M~ CTaTHC­

T~eCKofi JIeKCRKO~ H .neTepMHHHCTCKKMH no CYTH ~efiCTBHRMM He Haó~aeT­
Cfl, 8TO HaBO~T Ha MllCJID o cymecTBOBaHHH rJIYóoKofi aHaJIOrHH Me~ CTa­

THCT~eCKofi npoue~po:t1 M.H.K. H ~eTepMHHHCTCKOH. UeJID 8TOfi paÓOTU 
COCTOHT B TOM, ~TOÓH nOK8saTb, ~TO TaROe e~HCTBO .nefiCTBHTeJILHO CY­
mecTByeT H peSYJILTaTH M.H.K.-aHaJIK3a ae 3aBHCflT OT xapaKTepa HCrrOJIL­

3yeMofi B HeM TepMHHOJIOrIDt. ITpH STOM .neTepMHIlliCTcKHít M.H. 1<. HCnOJIL3Y­
eT ÓOJIee ~eKB8THHM rrpaKTHKe fl3HK H SaKJIID~aeT B ceóe MeHbille cyó~eK­
TRBH3Ma, nOCKonbKY HH~OpMauKD O HOpMax norpeillHOCTeH'n~Tb 3Ha~H­

TeJThHO JIerqe R npome, ~eM O rro~ofi ~H~ HX pacrrpe.neJIeHRff. 

nOnOJIHMT8JIbHott ueJIbID paÓOTH ÓHJIO HCCJIe.nOBaHRe pa3~HHX cnOCOÓOB 

H WOPM HffitOnJIeHRff .naHHHMH HH~OPManHH, - Bonpoc, ~aCTO HrHOpKpyeMHH B 
M8TeMaTzqecKHX TeopERX aHaJIH3a .naHHHX. B ~aCTHOCTH, llH~OpMauaOHHaH 

eMKOCTb ~aHHHX 8KCnepHMeHTanDHoít ~H3HKH onpe.neJIfleTCfl He TaK, KaK aTO 
npHHHTO B KJIaCCKqeCKOM perpeCCHOHHOM aHaJIH3e. 
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§ L .1.úmeHHl:lit lIeTepwurncTcKHH M.li. K. 

B ~anDHeHilleM óOHDillHe ÓYKBH c R~eKC8MH ÓY~T oóo3Ha~aTD MaTp~ 

H BeKTOpU, MarreHDKRe - KX aneMeHTU, a Pi - M.H.K.-o~eHKR BeKTopa 
napaaerpos Pi 

VITaK, nyCTD 3~aH Yj' j=1 ,2, ... ,m - HaÓJIIO~aeMble ~aHHHe, MO~eJID 

KOTOpHX RMeeT c~e~man B~: 

Yj=FjiP i + E j i=1,2, ... ,n (LI) 

rne F j i - ~HeHHaff MO~eJID, P i - Be~TOp napaaerpoa, E j - norpenraocra, 
HopMa KOTOpUX B K~O~ TOqKe j H3BeCTHa R paBHa MaKCHMaJIDHOMY (no 
MO.rr,yJIIO) 3Ha'tleHIDO. HOpMRpOBKOfi Be.JIKqHH Y ,F :rI E na IEjU MOJKHO 

,n;OÓRTDCH Toro, 'tITO HopMa norpeillHOCTR ~aHHHX B ~~O~ TO'tIRe óy~eT paa­
ua e~HmJ;e. ,IJ.a.n:ee, óy~eM C'tIHTaTD, 'tITO F j i RMeeT paar n • 

TenepD M.H.K.-o~eHKH napaMeTpOB MHHHM:H3RpymT BUpaEeHHe 

~Yj-FjiPi) , (Yj-FjiP i) (1.2) 

n
B npOCTpaHCTBe napaMeTpOB R • HOpMaJIDHOe ypaBHeHHe 

F!.Y. = F'.. F .. P.
J1 J J1 J1 1 

~aeT HeM 3TH M.H.K.-o~eHKH 

/\. -1
 
P i = (FhFji) FhYj = BijYj .. (1.3)
 

C~opMY~pyeM TenepD ~eTepMRHHCTCKRH aHanor HeCMe~gHHO~ o~eHKH. 

Onpene~eHHe I. O~eHKa P.=D .. Y. Ha3UBaeTCH HecMe~eHHoA, ec~ ee 
. 1 1J J 

norpeillHOCTD H~eTCH ~He~HOH ~eA TOJIDKO norpemHOCTe~ E.: 
A J 
Pi-P i= 4>i j E j 

Ec~ DijY j - HeCMemeHHaH oneaxa, TO B cwry (LI) RMeeM 
A 

Pi=DijFjiPi + DijE j • 

qTOÓU npa npORSBOJIDHliX E 
J
. oneaxa P.

1 
OT~amICD OT P. 

1 
TOJIDKO ua 

DijE j , Heoóxo~o H ~OCTaTO'tlHO, 'tITOÓU lIMe~o MeCTO 

Dij F j i = I i j • (1.4) 

rr~SYHCD 3TRM, MOXHO nOKasaTD, 'tITO M.H.K.-o:o;eHKa ~eTCH HeCMe~eH­

HOH: 
A 

P. =B .. Y . =B .. F .. P . +B .. E . =P. +B .. E . (1.5 )
1 1J J 1J J1 1 1J J 1 1J J • 

2 

O~HaKO, ec~ B M.H.K. Rcno~3yeTcH Mo~e~b Fj i , Tor,n;a KaK aAeKBaTHOH 
,n;aHHHM HB~eTCH Mo,n;eJID ' M.H.K.-o~eHKH Óy.rr,yT CMemeHU:Gj i 

P =(F'F)-1 F, (GP+E)=(F'F)-1 F, (FP+RP+BE)=P+RP+BE 
o 

ç 

r~e Rj i =G j i-F j i • tIJIeH Rj i P i óy,n;eT CMemeHReM, HJIH CHCTeMaTHtIeCKOH 

OillRÓKO~. 

PaCCMOTpHM TenepD Bonpoc o ,n;eTepMHHHCTCKHX norpeillHOCTHX M.H.K.­
-o:o;eHOK. 

OnpelIe~eIDle 2. Ilorpemaocrsn BMH'tlHHU Pi Ha30BeM m~x ,Pi -P i I npa 
1

YCJIOBHR.' ~TO (Ej/E j ) f: 1 

TaRoe onpe~~eHHe BnOJIHe COOTBeTcTByeT npaBHJIaM MaTeMaTHKH, a TO, 
'tITO BSRT illap , a He HYó IEjl ~ 1 ,cor~acyeTcH c no,n;xo,n;OM CTaTHCTHKH, 
KOTOpaH orpa~HBaeT OÓJIaCTb H3MeHeHH~ norpeWHOCTeH ,n;aHHHX ,n;OBepHTeJIb­
HUM mapoa, H upeaeoperaer TaKmm MaJIOBepOHTHl:lMH KOMÓHHa:o;IDIMH E j , 

KaR, HanpRMep , HaHXY~~ paCKJI~ E j =± 1 

TeopeMa I. KB~paT norpeillHocTH M.H.K.-o:o;eHKR P. paBeH i -MY 
1 

,n;RarOHaJIDHOMY aneMeHTY oópaTHOH M.H.K-MaTpHUH. 
AOKa3aTeJIDCTBO. llCnOJIDsYH (1.5), HMeeM 

A A 
(Pi-P i) (Pi-P i) '=BijEjEjBij 

B03DMeM (Pi-Pi) • ~ Hee cnpaBe,n;JIHBO 

/\. 2 m 2 
(Pi-Pi) = (Lbij e j ) 

j=1 
PeillRM c~e~myD 3~a~ Ha YCJIOBHH~ 3KCTpeMYM: HanTH 

max (t b .. e . ) 2
 
{e.) j=1 1J J
 

npH YCJIOBHH ~ ~~ = 1 
j=1 J 

3,n;eCb nOCTaBJIeH 3HaK paBeHCTBa, TaK KaR BUnyKJIaR: q,yHKI.J;HH ,IJ;OCTHraeT Ma­
KCHMYM8 Ha rpaHKUe oÓJIaCTH. 

COCTaBHB BupaxeHHe JIarp~H.1Ka C MHOJImT8JI8M), H B3HB OT H8rO xace­
HHe npoaaaonase no e j , nMY'tlRM 

m 

= -fie k ' k=1, ... ,m, z= L. b:.e. (1.6)zb i k j=1 1J J • 

rrYCTD e k B z Te CaMHe, KOTOpU8 oópamaroT z2 B MaKCHMYM. B03Be­

~ oóe ~aCTH (1.6) B KBaApaT, CJIOJllliB no k H BOCn0JIó30BaBlIlHCb rpaHH'tlllliM 

YMoBHeM, nOJIy;rnM 
m 

z2= ).2/ (L. b~k) (L 7) 
k=1 

3 
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c .n:pyroM CTOpOHhl, YMHOJlillB OOe 'tIaCTM ~ 1.6) na b R CJIOJKHB, nOJIy1lRM 

m 

z L b~k = 
k=1 1 

OTKy.n:a À=- t= b~k • 
k=1 1 

1I0.n:CTaIUIB.i\ B (1.7), 

2 m- 2
 
z = •
L. b i k 

k=1 
m 

m 
3TO H ecrs MaKCHMYM BllpaJKemm ( L. b. ,e . ) 2 n1)1:1 YCJIOBRM Le~ =1 • 

m 
3JIeMeHT L.b~k 

k=1 1 

MaTp~H B,.B ~ .. 
lJ lJ 

B, ,B~, 
lJ lJ 

i k 
m 

-J.Lb, kek =-).z • 
k=1 1 

nOJIy1lMM 

j=1 lJ J j=1 J 
ecrs ae 'tITO RHOe, RaK i- :11: ~arOH8JIDHliM aJIeMeHT 

Ho 

=(F'F)-1F'F(F'F)-1=(F~,F .. )-1
lJ J 1 

qTO M TpeOOBaJIOCll .n:ORasaTll. 

B KaqeCTBe CYMMapHOM norpeillHOCTR M.H.R.-oneHOR MO~O B3HTll eBKnH­

.n:OBY HOpMY aexr opa p. -P .• IIOCROJIllRY OHa pasaa MaKCl:IMaJI:bHOMY COOCT­
1 1 

BeHHOMY SHa1:1eHillO MaTpHI.Ul (F ~. F,,) -1 R, CJIe.n:OBaTeJThHO, crporo MeH:bille 
m J 1 J l' 

ee cnena, TO na c<l>epe L e~=1 HaRxy.nrrm11: pacroran M.H.R.-OneHOR He 
'1 J.n:OCTMraeTCH. J= 

BOSHMRaeT BOrrpOC: RaK OTHOCHTCH norpeillHOCTR .n:eTepMHHHCTCKHX 

M.H.R.-OneHOR R norpeillHOCTRM .n:pyrMX JIHHeHHliX HeCMemeHHliX oneHOR? 

OTBeT .n:aeT .n:eTepMHHHCTCKHH aHaJIOr TeOpeMH raycca - MapROBa. 

TeopeMa 2. B RJIacce JIHHeHHliX HeCMemeHHliX OneHOR norpeillHOCTH 

M.H~R.-OneHOR MHHHM8JIDHhl. 

AORasaTe~CTBO. BOSllMeM npOMSBOJThHYD JIHHeHHYID oneHRy 

"'1 
Pi •=A i j Y j 

Ms ee HeCMemeHHOCTM CJIe.n:yeT A ..F'k =I'k'
lJ J 1 

qTO paar MaTpRIUl A .n:OJDKeH OHTll paaea n 

MO~HO nOKasaTll, qTO RBa,npaTH norpeWHOCTeH 

.IJ:MarOHaJThHblM aJIeMeHTaM MaTpHUH (A,. A ~ .) • 
lJ lJ 

TOMT B TOM, qTOOH nORasaTll, qTO Y MaTPRnH 

sce ,IUIarOHaJI:bHhle SJIeMeHTH ueorpanarezsaa. 

i,k=1, ••• ,n , 'tITO OSHa1:1aeT, 

•	 I\aR R .nJIH M.H.R.-OneHOR, 

OneHOR p1 OY~T p8BHli 

3a,naqa, CJIe.n:OBaTeJI:bHo , coc­
-1 

Cij=AijAij-(FjiFji) 

MMeeM 

C=AA I - AF (F ' F ) -1 F ' A I ==A ( I - F ( F ' F) -1 F ' ) A I • 

AOCTaTo~HO nOKasaTh HeoTp~aTeJIbHYID onpe.n:eJIeHHOCTll MaTp~ 

Q=I -F (F ' F) -1 F' 

"li 
MMeeT MeCTO: 

I) Q'=I.J(F(F'F)-1 F,) '=I-F(F'F)-1 F'=Q. 

2 ) QQ=I - 2 (F (F ' F) -1 F ' ) + (F (F I F) - rF' ) (F (F I F) -1 F ' ) = I -F (F ' F) -1 F ' =Q • 

OTc~a ~ rrpOHSBOJThHOrO x RMe8M 

(QX,X) = (Q2 X , X) =(QX,Q' X) =(QX,QX) =7 o 

ECJIH, 611 Y MaTpKU;1i c i -HÍt .JnrarOHaJI:bHll1t MeMeHT lIMeJI OH SHaR wmyc, 

TO Ha BeRTope E TaROM, 'tITO e .=0 npH j#i , H e, ==1 ,Mbl RMeJIH OH: 
J	 1 

(CE,E)=C < O, 'tITO npOTHBOpe'tlHJIO Oll HeOTpHUaTeJI:bHOH onp8.n:eJIeHHOC­
i i 

TH C • 3TO S8BepmaeT .n:ORaSaTQX:bCTBO. . 

CJIe,DylOlIutit aonpoc - RaRRe SHa'tleHKfI MOJKeT npHJmMaTll MHHl:IMHSRpyeMblH 

IÍJYHRI.UilOHaJI (1.2) rrpH no.n:CTaHOBRe M.H.R.-OneHOK BMeCTO nanaM8TpOB, 

npa YCJI~BID4, 'tITO Mo.n:eJTh FP .n:e:ftcTBHT8JI:bHO anesaaraa .n:aHHhIM Y • 3TH 

SHa'tlemm HYJlÇHH HaM ,nJISI pemeHHH oopaTHOH sa,n;a'tlH: yoe~TllcH, 'tITO Mo.n:eJTh 

FP ~eRBaTHa.n:aHHl:lM Y .n:axe npa CaMOM MOXOM paciorane rrorpeanocreã 
RCXO,IUIHX .n:aHHHX. 

TeopeMa 3. EcJÍH Mo.neJI::b FP a.neKBaTHa .naHHHM Y, R Ollll:lORR Ie . I .s 1 
A (	 J

j=1, •.• ,m, TO rrpH Pi =P i 3Ha'tleIme 1.2) SaKJIIDqeHO MeW' HYJIeM R m • 

1I0RaSaTeJIDCTBO. HyJI:b, oseBH,ItH O, oy.neT HIDJtHe:ft rpaasn (L2), .nOCTH­

raeMoH, sanpzaep, rrpR Ej=O. Orrpe)J;eJIHM MaKCHMYM (1.2). MMeeM 

(Y-FP)' (Y-FP)=(Y~FBY)'(Y-FBY)=(E-FBE)' (E-FBE). 

Y1:1HTHBaR, 'tITO (FB) '=FB H (FB)' (FB) =FB , llo.nyqa~M 

X2= (E-FBE) (E-FBE) = (E I ,E) - (E' ,FBE) •	 (1.8)I 

X2TaK RaK - BWIYKJIWi 1ÍJYHR.1lWI, TO OHa .nOCTHraeT MaRCHMYMa na rpaazne , 
rrpH'tleM B TO'tIRe, JI8xame:ft Ha rpaHH'tIHOH 1l0BepXHOCTH TaR, 'tITO 'tIepes Hee 

HeJThSH rrpOBeCTH .npaMylO, aa ROTOPO:ft aTa rcsxa cana OH BHYTpeHHeH. CJIe­

.nOBaTeJI:bHO, TO'tlKa MaRCHMYMa MoxeT RMeTp ROOp,IJ;HHaTH TOJThROe •
j=±1 

OTCIO,D;a max X2 
= m- min (E', FBE) ~ m • 

te,) !ej } =1 
BOJIee TOljHaH BepXIDifi rpaaana oy.neT 3aBHCeTll OT Mo.neJIH FP • lIa­

npRMep, eCJm FP=c , c-const H m - 'tIeTHOe 1Il:ICJIO,' 'ro TO'tlHOH BepXHe:ft 

rpaHIDJ;eH SHa'tleIm1t (I.2) oy.neT m • ,UetteTBRTeJI:bHO, eCJIH Mi:lIDIMHSHPyeT­
m 2 . 

CH~(Yj-C) H Yj=c+(-1)J ,TO M.H.K.-OneHKa ê pasaa c 1l 
2 m 

J{ = ,:2= 1=m • C .npyroit CTOpOHH, nyCTll FB HMeeT .IJ:HarOHaJIDHYID CTpyKory­
1
 

Py. 1'aR KaR paar F paasa n, TO paBeHCTBa
 
r 

[FBY=J\Y}~ {F(F'F)-1 F,y= ÀY} == tF'Y=ÀF'Y} 

5 
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t
 
I,
 

B03MOjKHbl JrnllIb npa À = I H .it = O. CJIe.n;OBaTeJI::óHO, F j i Bi j RMeeT eco­
CTBeHHOe SHa~eHHe I KpaTHocTH n R O KpaTHOCTR m-n • OTc~a 

min (E'FBE)=n , H .n;.IDI TaKOM Mo.n;eJrn max X.
2 

=m-n • CYMMHPYíI CKa­lej 1==1 

.saHHoe, .n;eTepMHHHCTCKHM KpHTepHM llpOBepKH rHllOTes MO~O C~OPMYJrnpO­

BaTb TaK: Mo.n;eJID FP He npOTRBope~RT rRll~Tese O ee a.n;eKBaTHOCTR 
.n;aHHbIM Y , eCJrn Ã 2 IIpH P . =p . R Ie . I~ 1 ae rrpeBOCXO)J;HT CYlIleCT­

l l J 
BeHHO ~HCJIO m • 

TeopeMa 4. ECJrn HOpMH rrorpeillHocTeH B K~OM TO~Ke HeHsBeCTHH, HO
 
O)J;HHaKOBhI, TO OHH ae MeHbIlle Be~HHhI y.J\2 Im' npa P. =p . ,COC~HTaH­

l l 

HllX .n;JIfI e)J;HHH~HhIX BeCOB B (1.2). 

~OKaSaTeJIDCTBO O~eBH)J;HO. 

§ 2. MHWOPMannOHHaJI eMKOCTb naHHhlX H COCTOíITeJI::óHOCTb
 
M.H.K.-OIleHOK
 

IB KJIaCC~eCKOM perpeCCROHHOM aHaJIHSe Ha6JIIO.IJ;eHIDI Y. j=1 I' •• ,m
J 

panxapynrca B pan rro HapaCTaHIDO apryaeara j , a ~CJIO m B cJIY1Iae, 

HarrpHMep, CTauHOHapHhlX c~attHHX norpeIllHOCTeM CJIYXHT HHWOpM8UHOHHOtt 
MepOM .n;aHHhlX, rrOCKOJI::óKY B CH;ry sprO)J;R~eCKHX CBOMCTB CTauHOHapHHX rrpo­

~eCCOB RH~OPMauHOHHjíI eMKOCTb TpaeKTOp~ TaKHX rrpOneCCOB rrporrop~o­
HanbHa HX .n;JrnHaM /1 . 

C RH~OpMaI.U10HH0í1 eMKOCTbIO .n;aHHhlX TeCHO CBíISaH BOrrpOC o COCTOíITeJID­
HOCTR o~eHOK, T.e. o HX CTpeMJIeHHH K TO~HHM SHaqeHHíIM rrapaMeTpOB rrpll 

pOCTe Ko~eCTBa RHWOPMauHH B .n;aHHbIX. • 

AJIff KJIaCCn;eCKHX perpeCCRH YCJIOBHíI COCTOíITeJIbHOCTR CTaTHCT~eoKHX 

M.H.K.-OneHOK 2/ rrepeHocíITcíI Ha .n;eTepMHHRCTcRlÚt C~aM 6es HSMeH8HHfi. 

TeopeMa 5. IIyCTb À k " ooocraeamre ~llCJIa MaTprow F' F • ECJrn 

m~i\k ~Oo npa m-.oo, TO ~ ~-pll ---+' o . 

AOKaSaTeJIbCTBO CJIe.n;yeT RS uerrO~KH COOTHOm8HHM: 
n n 

IIp - plh·Lmax\p.-p.! = Sp(F'F)-1 = Z ~ 
Lo t je j J l l i == 1 i 

~ perpeCCHll YKaSaHHOrO THrra M.H.K.-OueHKH MOryT 6HTb COCTOíITeJIbHH­
Mll, a MOryT R He 6UTb. 

IIYCTb y.=aj+e. , z.=aexp(-(j-t)2)+e. ,j=1 , ... , m R le.I~1
J J J J J . 

~JIJI nepaoã perp8CCHH ),1 =?'~ j 2 ,.n;JIJI aropoã )2 =:f=. exp (-2 (j -1) 2) • 
J=1 J=1 

I1pH m~oo, ),--.... 00')2 CTpeMHTCíI K KOHeqHOMY npenezy , OTCIO.n;a, M.H.K.­

-onenxa napaaarpa a B nepsoa cJIy~ae íIBJIíIeTCíI COCTOíITeJIDHO!1, BO BTo­
pOM - HeT. 

C~BpeMeHHaJI 8KCrrepHMeHTaJIDHaJI WRSRKa Rs06H;ryeT npRMepaMH Ha6JIID­

.n;aeMhIX KpHBUX, HH~OpManHOHHaíI eMKOCTb KOTOpHX XapaRTepHsyeTcíI He CTOJID­

6 

KO ROJIRqeCTBOM TO~eR Ha6JIIO.n;eHHíI, 06U~HO onpe.n;eJIJIeMHM pasp8I1laromefi cno­

'1 C06HOCTbIO perHCTpnpyromeft annapaTyphl H .n;HarraSOHOM Ha6JI~aeMHX8~eKTOB, 

CROJIDRO T.H. CTaTRCTHKOtt OTC~eTOB. 

IIOllhlTáeMcíI nOCTpOHTb 0606meHHOe HSJIO~eHHe TeOpHH TaKHX perpeCCHH. 
llyCTb HenpephlBHOH MO.n;eJI::óIO RaKoro-Jrn60 rrpouecca íIBJIffeTCíI HeOTpRUaTeJID­
aaa <lJyHItUIDI f (x ) , ~HS~eCKHe Ha6JIIO.n;eHHíI CTPOíITCíI TaR, ~TO CYMMH T. H. 

"C06h1TIDi ll C KOOp~HaTaMH x j íIBJIíIIOTCíI (ç KaROH-TO nOrpeIllHOCTbIO) .n;HCK­

peTHhIM npH6~eHHeM <lJyHRUHK f(x) • MO~HO C~HTaTb, ~TO B K~OH TO~Ke 

x j HS N j B03MO~OCTefi npOHSOMTR HJrn ae rrpOH30MTM: f (x )"C06UTIDIM " pea-
j 

JrnsyeTcíI .n;OJIíI IIlaHCOB, nponopnaoaazsnaa N ,T.e.
j 

f(x)=k(x)N(x). (2.1) 

TaROM WOpMaJIR8M 0606maeT pH.D: peaJIDHhlX pacnpe.n;eJIeHHM BepOíITHOCTefi rrpo­

ueCCOB WHs~ecKKX peaKUHH, TaRHX,RaR nyaccoHoBCKoe, 6HHOMHaJIDHOe H 
.n;p. lIRCJIO N (x),a TO~Hee ero .n;RCKpeTlillH. ananor N(x j) , MH H 6y.n;eM Ha­

shlBaTb CTaTHCTHROH. 

B KaqeCTBe Mo.n;eJIeM rrorpemHOCTeH E(Xj) MO~HO rrpe~O~Tb PíI.D: ceMeMCTB 

<WHRI.UÚÍ OT N (x j) ,0606maIOIl{HX pa3Jrn~HHe pe8JIl:>HHe CJIY~aH. B c~ae per­

peCCHH 2-ro TRrra MaCillTa6 sHa~eHRtt rrapaMeTpOB B 06meM c;ryqae 6y.n;eT 3a­

BHceTb OT CTaTRCTRKH. TaK ~e H norpemHOCTb B 06meM c;ryqae 6y.n;eT paCTH 

C pOCTOM CTaTM:CTHKH. IIOSTOMY B 06meM CJIY~ae HopMa rrorpelliHOCTH e(x.)
J 

6y.n;eT RMeTb BR,n; 

Jle(x.)/I = C(X.)NL'(X.) ,r.n;e n ~ o . (2.2)
J J J 

Ha perpeCCRR .n;aHHoro TRrra BCR rrpe.n;u.n;ymaJI TeOpRJI M.H.R. rrepeHOCRT­

CíI 6e3 RSMeHeHHH, O)J;HaKO COCTOíITeJIDHOCTb M.H.R.-oueHOK .n;JIJI TaKHX per­
pecc~ JIOr~HO onpe.n;eJrnTb HHa~e: M.H.K.-OneHRa COCTOíITeJIDHa, eCJrn rrpH 

min N.--oo CTpeMíITCíI R HYJIIO 'Ip.-p.~ Il/p·lI.
j J l l l 

CTpeMJIeHHe K HYJIID OTHOCHTeJIbHOH (a He a6COJIIOTHOH) rrorpeIllHOCTH 

oueaxa napaaerpoa BBe.n;8HO rrOTOMY, ~TO npOCTO r\ -Pill-+O npa pOCTe CTa­11 

TRCTHRH MoxeT H He HM8Tb MeCTa B CRJIY (2.1). Eo eCJIH MaclliTa6 rrapruAeT­
~l pa Pk' ne 3aBHCHT OT CTaTHCTRKR, T·O R3 ~!k-rkl/ ..o CJIe.nyeT IIPk-Pkll-o 

/I Pk' 
TaR ~TO .n;aHHoe orrpe.n;eJIeHHe COCTOíITeJIDHOCTH íIBJIReTCíI ~OCTaTO~HO YHlmep-
CaJIDHHM. •'~I 

VITaR, nycrr, Yj=FjiPi+F.j' npH~eM F'jiPi"" kjN j ,irej/! c/~~'V 

TeopeMa 6. M.H.R.-oueHKa p. COCTOíITeJIbHa, eCJIHm~xlleJ.1I pacrer
l .1 

CTporo Me~eHHee, ~eM mio Nj rrpH min N. ...+oo. 
j J 
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) 11 

I!
 
, I 

:-\ 
nOKaaaTe~CTBO C~e~eT Ha TaKKX HepaaeHCTB: 

1 ' -1 1 '1 ~ akje j ~~k-Pkl\i{~jjejf FjiF j k) ç=:~ejFjij 
] -­

p "')f, 1 -1 1 } "'" a .k.NI11 k L~~~ FjiF j k) ~lIe.lr~jNjFji L..J k j J
j

i. J J .i J 

L: la ·1 11 e ·11 C max II e . 11« , k ] J 4... ' J 
...... "Lla k.N. - min k.N.
 

j k.,J JJ j JJ
 

TeopeMa 7. YC~OBIDI N/Nk ~ const npa JIIlÓWC j K k K 8 -<. 1 H.BJUi-

IDTCR ~OCTaTo~HHMH ~ COCTORTe~HOCTH M.H.K.-OueROK napaMeTpOB. 

lloKaaaTeJIbCTBO. IJyCT:b m.::x lIejll =l!emll • HMeeM 
J
 

A _ 11 c max ne ' lI c k N C NB
 pkPk Z J J _ mm ~
 
\\ ---Pk -- min k.N. - min k.N. • kmNm •
 

j J J j ] J
 

EcJm min N.: --00 , TO N •__ 00 H TOr,na
 
j J ~ m B
 

'I Pk-Pkl/ C1 Nm 
lim (---- = lim -N--- = O.
 

Nk~oo Pk Nr;oo m
 

IlpKMe~aHHe 1. IIyCT:b .mIHIDI cpK3lIl1eCKOa parpeccza npe,nCTaBJIHeT co6oit 

CYWliY CPyHKI.UIH nasa H q,yHKIJ,m'I nOCTORHHOrO cpOHa. ECJm ypOBIm nasa H CPo­

Ha npOnOpUHOHaJThHH ce~eHIDIM COOTBeTcTBYJDII{BX pearonrlt, TO OTHOmeHHe fi 

aMllJmTY~ orp~eHO O,nHOn li TOn E~ KOHCTaHTO~ ~ ~O~ CTaTRCTKKR. 

ECJm npa aT OM COÓhtTRR: pacnpeneneaa, HanpHMep, no IJyaccoHY WIH (-(tJyHK­
URR, TO M.H.K.-oueHKH rrapaMeTpOB npli ~O~ HeBhtP~eHROa napaMeTpHaa­

UIDI cqcToRTe~Hl:l, TaK KaK BaTOM c.nyqae 8 = 1/2. KOHTpnpHMepOM CJIYDT 

crreKTp R.nepHoM peaKUKH, B KOTOpOM COÓhtTRR: pacnpe,ne~ellH no KOMllayH.1t­

nyaccoHoBCKOMY 3aK0HY, TaK KaK BaTOM c.ny-qae 8 = 1. TaKHe .n;aHBHe He 

cnocoÓHH HaRa.IIJIHBaT:b HHCPOpMaumo. 
IlpHMe~aHHe 2. ECJm BhtnoJIHem.t' YCJIOBIDI TeOpeMht 7, TO aCHMIITOTlIKa OT­

.~ 8-1 
HOCHTe~HOn norpeillHOCTH oneHOK napaMeTpOB RMeeT nopa.n;OK N • AJIa 

8 = 1/2, aTO ,naeT N-f • ~TO MOJKHO CqHTaT:b ~eKTHBHoi! aCHMIITOTHKoiL 

§ 3. He.mIHeg~M.H.K. 

He.mIHenHOCT:b napaMeTpHaauKH Mo~e~en, KaK npaBRJIO, cBH38Ha c xx 

peaJIZCTgqHOCT:bID. OHa B oómeM c~ae HeYCTpaHHMa, mzpOKO pacrrpOCTpaa8­

Ha H nepcneKTHBHa. O,nHaKO OHa ~elfeT 3a co6oM MHOrO~KCJIeHHhte MaTeMa­

~K'llecpre YCJIOJKHeHHH. KOTopHe Mht 3~eC:b noIIHTaeMCJi npOa.HaJm31lpoBaT:b. 

I1TaK. nycT:b onpaaenaaso IIPe~CTaBJIeIme 

y(x)=f(x,Pi)+e(x) 

8 

H f 3aBHCHT OT napaverpoa Pi (HJ.W OT lfaCTH RX) HeJillHeíhIo. COCTaaRMi, BblpaJKeIme 
m 

'F (e (x ) , P .) = Lo w (x . ) íy (x . ) - f (x . , P . ) } 2 I'~e w (x) =1 / 1/ e (x)U 2. (3 1)
l j=1 J 1. J J l , • 

3HalfeIme Pi ' oõpananaee (3. I) B MllImMyM, H óy~eT He~HeiíHoi1 

M.H.K.-OueHKoit. 

Ilepaoã C~OJll:HOCT:blO HeJlHHenHOrO M. H. K. REMeTCR TO, lfT O (3. I) MOJKeT 

.1' HMeT:b ÓeCKOHe'tiHO MHoro KaK ~OKaJI:bHHX, TaK H r~OÓ.aJ.l:bHHX MHHHMYMOB, B 

KOTOphtX 3HaqeHRff rrapaMeTpOB OT~aroTCR OT HCTHHHhtX CKO~ yro~o CRnD­
I 

HO. Ho .n;aJKe ecna aTOT MRImMyM REMeTCR e,nHHCTBeHHb!M, OH MOJKeT ae .n;OC­
, i THraT:bCR B KOHe'tiHllX P. • IlycT:b, HaIlpRMep, y. =exp ( - j ) +e. , Ile .11 =exp ( - j) , 

l J J J. 
a B KaqeCTBe Mo,neJIH asopaea exp(-pj) • ECJIH BCe y.=O, TO F(e(x) ,pl) = 

m J 
'= L exp (-2pj +2j) • MHHHMYM (a TO'tlHee, HIDKWI.ff rpaas) sroro BhtpaJKeIDmf~ j=1 
paB8H HY~ H ,nOCTHraeTCR rrpH p=+~. IlpH aTOM 

2 
d ~ = L 4j2exp (-2pj+2j) > o ~M ~ÓhtX P • 

'Op j 

BhtRC~, KaKHe YC~OBRR rapaHTKpilDT cymecTBOBaHRe e~HHCTBeHHOH Ko­

HeqHoit He~HeRHoM M.H.K~-oueHKH.
 

Rn Em_
Bapazeaae (3.1) onpeneaeao aa Em ~ ,r.n;e rrpOCTpaHCTBO BeK­
nTOpOB norpemaocreã E j ,R - rrpOCTpaHCTBO B8KTOpOB napaserpos Pi • 

nMH MOJK~M TaKJKe TpaKTOBaT:b ero KaK BeJI].!"qHHY, orrpa~eJIeHHYID na R H 3a­

BHCRIIlVXl OT OÓOÓmeHHoro napaaerpa E j , rrp:K"lreM TaK, 'tiTO IIpH IIEjll~o 

(.3.1) cTpeMHTcR K BhtpaJKeHIDO. KOTopoe rrpR KoppeKTHOn rrapaMeTpH3a.IU1K 

R~eTCR cTporo BhtnyKHOn cpyHKUHei! B HeKoTopoií oKpecTHocTH HCTHHHhtX 

3Ha'tiemrl1 napaaerpoa Poi • li HMeeT B aTOR oxpecraocra e,nHHCTBeHHhtH MH­

HKMYM. neHcTBRTe~Ho. CPopM~Hoe yc~oBHe MHHRMYMa KMeeT B~ 

~He~1l2 {fjO-fj+e j} fjk =0 k=1, ••• ,n (3.2 ) 

J of(x.,P.)
 
r~e f. =f (x . , P .) ,'f t. k= 'O J l • IIpH m~x Ie j 1-O H rrpORaBOJID-


JO JJ" o a J Pk 
• J 

HHX fh paBeHCTBO B03MOl/iliO JImIII" eCJIH f f~fjo' T. 8 •.TO'tiKH MHliliMYMa 

Pi--Po i • OTCID.n;a YCJIOBHR, rapaHTRpYIDmHe cymecTBOBaHHe ~~ ~8HHOrO 

~acca rrOrpeillHOCTen B HeKOTOpOH OKpeCTHOCTR BeKTOpa P e~HCTBeHHOM o 
HeJIEHeHHOH M.H.K.-OueHKH, cpOpMYJIHPyeTcR C~e~maff TeOpeMa. 

TeopeMa 8. ECJIE rrapaMeTpH3aqHR Mo.n;eJIH f(x)TaKOBa, lfTO: 

I) sapazeaae (3.1) nonycxaer npencraaneaae 
2)F(e(x) ,~)=F(e(x) ,Po)+{F' (e(x) ,Po) ,óp} +~{F" (c(x) ,Po)~p,t.p1 +0(IIt.PI/ 

P •B npRMOM npOll3Be,neHHH HeKOTopHX MaJIHX OKpeCTHOCTeM eo(x)~O H 
o ' 

t, 



2) onsparop F" (e(x) ,P ) 
-1 B	 ~HX ORpeCTHOCTRX orpaaaxea, TO He.mmeit-

O 

HaH M.H.R.-O~eHRa R~eTCR e~HCTBeHHoit B ORpeCTHOCTH Po ' ROHe~Hoit, 

R aCHMTITOT~eCKH HeCMemeHHoit. 
nORa3aTe~CTBO. ITyCTb"e(x)" ~OCTaTO~HO Mana H BHno~eHH YC~OBRff 

TeOpeMH 8. YpaaHeHHe cT~oHapHo~ TO~KH 

F I (e (x . ) , p ) + {F" (e (x . ) , P ), LlP1 + O( 114 P") =0 . 
J o J o J 

'I' 

B CJliJIY HeBHpOJK,neHHOCTH MaTp~ F" OHO HMeeT e,IJ;HHCTBeHHlli1 ROpeHD P~ , 

ROTOpan C TO~HOCThID ~O ManHX nOnpaaOR oy~eT paaeH 

P~=P _(F,,)-1 F, , r~eo o o 

F ,=",_1_(F,,)-1=(L.-'_1_{ fi. fi .. +e.f" .. })-1, e. f . 
o	 .\ lIeJ'11 2 o J k o J 1 J o J k1 o T /Ie .11 2 J o J i
 

2 J

'af(x.,P) 'O f(x.,P )


fi. = J o f". = J o
 
o j k 'O P

k 
' o j k í, 'O Pk'âP i 

TO~Ra MHHHMYMa P~ MOJKeT OHTb TaROBÓ~ TOJIbRO, ecJn:'[ MaTpmJ;a F,,-1(e(x) ,P o) 

nO~~Te~bHO no~onpe~e~eHa B ORpeCTHOCTH Po • IToRaxeM, ~TO npH 

m~x lejl-O aTO oy~eT RMeTb MeCTO. HMeeM
 
J
 

-1 -1F; =(A+B). , , r~e 

A=~"e~"2 f;jkf;ji '	 B=~ 11:./1 2 ejf;jki 
J -1 J
 

TIyCTb U(ej)=A B. ]erRO B~eTb, ~TO ec~ ,IJ;HaMeTp OKPeCTHOCTH
 

norpeuaocreâ e (x) YMeHbIIIHTb B n pas , TO HOpMa U YMeHDIIIIIITCH ae Me­o
 
Hee, ~eM n pa3. 3TO C~e~eT H3 HepaaeHCTB:
 

11 U (e . )" ~ 11 A-1 B 11 ~ /I A-1 11· 11 B(/ • 
. J 

IIU(e./n)lI~ '.1- 11'[, - 1 - 2 fi. fi .. 11: 1 n211[FI~"1 e.f"·k·II=.!\IA-
1
/1· [lBII

J n2 j lI e .1I o j n OJ 1 n J J J OJ l! n
 
J
 

BHoepeM OKPeCTHOCTb eo(x) ~OCTaTO~HO Manoro ,IJ;HaMeTpa, Ha ROTOpOit
 

/I u II -: 1. ViMeeM 
00	 00 

R(A+B)-1=(A(I+A-1B»-1=(~(_1)nUn)A-1=A-1+~(-1)nUnA-1=A-1+ ,j
11=0 • n=1
 

]LJm HOpMH aroporo ~JI9Ha cnpaaennaaa OLJ;eRRa
 

IIR 11 <: II L.( -1 ) nun 11· 11 A-1/1 = lIA -111· 11 u Ir 
..... n	 1 + 1I ull [

,1J,.rJJI MaJIHX te j) wrn: MaJIHX HOpM I/BII OHa Mana, OTKY~a
 

A-1=L-1-f
F,,-1 rv	 fI' o '"'" j lIe .11 2 ojn oji
 
-1 J
 

r~e A n~OXHT~HO onpe~e~eHa. 
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HcnO~3YR CRa3aHHOe, MOJKHO 3anHCaTb 
~ -1

P -Po~A F~+RF; 

r.ne 2-it ~~eH oy~eT HeJmHeHHoft W'H~e:tt rrOMeXH [e.}, T. e. HeJJ11Heit­
HaR M.H.R.-OLJ;eHRa CMemeHa. Ho TeM ~e nyTeM, ~TO H

J
BHllie.MomBo rrORa3aTb, 

~TO npa max e. -ro I/RF I 1/ -- O , ~TO 03Ha~aeT aCI:'IMIlTOTHtIecKYIO HeCMemeH­
. J J o 

HOCTb HeJmHeftHoA M.H.R.-OLJ;eHI\I:'I. TeopeMa ~ORa3aHa. 

nORaSaHHaR TeOpeMa OOHap~BaeT aHanorRIO M~~ Jn:'[HeHHHM 
li H~RHeitHHM O~eHliBaHl:'IaM B ~OH DRpeCTHOCTH Hy~eBoH nOrpelliHOCTH 
li I:'ICTI:'IHHHX 3Ha~eHHft napaMeTpOB. ITOSTOMY Ha HeJmHeMHHM c~aft Oe3 R3­
MeH8HI:'Ift rrepeHOCRTCR TaKl:'Ie ~e TeOpeMH. 

TeopeMa 9. ECJm HeJJ11HeIDIaR MO.n;e~ f (x , P) anexsaraa ~aHHHM y (x ) , 

TO 3Ha~eHIDI q,y-HKIUIOHMa (3. I) II];lH P=P 3a.KJIIO~eHbI MeJlfJJY O H m • 
TeopeMa 10. HemmeAHaR M.H.R.-OLJ;eHKa P cccroarexsaa, ecza 

max 1I e j /I pacrer crporo Me,IJ,JIeHHee, ~eM min N. JIPH min N. ~. 00 • 
j i J j J 

nOKa3aTe~CTBO. MCn~3YIDT aCKMIITOTHtIeCKYIO HeCMemeHHOCTb HeJJ11Hefi­

Hofi M.H.R.-OLJ;eHKH, R B OCTanDHOM nOBTOpaIDT paccy~eHHR JmHeHHOrO C~­
~aR:. 

3aKJ1IQlIeHHe 

M3~OJKeHHHe pe3Y~TaTH nORa3HBaIDT! ~TO Me~ CTaTHCT~eCKKM M.H.R. 
H ~eTepMKHHCTCKHM ~eACTBHT~HO CymepTB,YeT r~OORaR aHanorRR, a TO~­
Hee CXO~CTBO C TO~HOCTbD ~O ~eTMeA, H aTO OO~RCHReT, no~eMY pe3Y~ 

TaTH ~c~eHd npa oopaõorxe	 ~aHHl:lX RaR npaaano ne 3aBHCRT OT rep­

MKHO~Ore H ~eRCHIGl, ROTopHe Hcn~symCR B aTHX Bwm:c~eHRRX. B TO 
JKe BpeMH .n;eTepMHHHCTcKHft M.H.R. ~e H3~araeT pan HeRoTopax acneR~ 

TOB OIJ;eHRBa.mm napaeerpoa, TaKHX, RaR. HanpltMep, COOTHomeHWI MeJKJJ.Y norpem­
HOCTHMH HCXO.n;HHX ~aHHHX H norpemHOCTHMH OLJ;eHOR napaMeTpOB, a nOHHTHe 
HOpMH norpeillHOCTH HeceT B ceOe MeHbme cyo~eRTHBl:'I3Ma H BUnIDHTapH3Ma, 

~eM nOHRTHe pacrrpe~e~eHHH norpeillHOCTe~. 

JIaTepaTVQ'a 
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pyRonaOb nocTy~a B K3~aTanbcKKit OT~~ 

8 oeHTRdpa I986 ro~a. 
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HET JU1 nP06EJIOB B BAWEH EHEJIHOTEKE? 

8~ MO~eTe no~y4HTb nO 004Te nepe4HC~eHH~e HH~e KHHrH, 
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3aKa3~ Ha ynoMHHYTNe KHHrH MoryT 6~Tb HanpaaneH~ no anpecy: 
101000 ~locKaa. fnaano•naMT, n/ft 79 

H3naTellbCKHH OTnen 06benHHeHHOro HHCTHTYTa HnepHblX HCCIIenoeaHH~ 

3noKaaoa 8.6. P10-86-S02 
'Q AeTePMHHHCTCKoH HHTepnpeTaUHH MeTOAa HaMMeHbWHX KBaApaTOB 

HoAellb aKcnepHMeHTallbHWX AaHHWX HMeeT o6W4Ho BHA: f(x) z m(x) + e(x) , 
rAe m(X) - HCTMHHaR ~YHKijMA, a B(X) - C11Y4aHHaR noMexa, nOHMMaeMaA B CMWCIIe 
MaTeMaTM4eCKOH CTaTHCTHKM, AnbTepHaTMBHWH nOAXOA, Ha3BaHHWH B pa6oTe AeTep­
MHHHCTCKHM, COCTOMT B TOM, 4TO B(X) - Clly4aHHO Bw6paHHWH 3/leMeHT HOpMHPOBaH­
HOrO ~YHKijMOHallbHOrO npocTpaHCTBa C H38eCTHOH HOPMOH. 3TOT nOAXOA He Tpe6yeT 
TaKHX o6w4HWX cy6~KTHBHCTCKHX npeAnOIIo*eHMH 0 e(x), Kal< HODMa/lbHOCTb 0 He­
KOPpe/IHpOBaHHOCTb M T.A., Aa M HOPMY ~YHKijHM no BW60pKe oueHHTb ner4e 0 4eM 
nOIIHYO ~YHKijHO pacnpeAeneHHA C11Y4aHHOM Be11H4MHW. noKaawaaeTCA, 4TO TaKOH 
M.H.K. COXPfHAeT nOIIHYO aHanOrMO CO CTaTHCTM4eCKMM, B 4aCTHOCTH 0 COXpaHAOT 
CHIIY TeopeMa 0 HOpMe norpeWHOCTM OljeHOK, TeopeMa raycca - HaPKOBa H APYrHe, 
4eM M o6~CHAeTCA TO, 4TO Ha npaKTMKe CTaTMCTM4ecKaA TepMMHOIIOrMA M AeTep­
MMHHCTCKHe nO cyTH AeHCTBMA He BCTynaOT B KOH$0HKT, TaK*e paCCMOTpeHw HeCTa­
THCTM4eCKMe nOAXOAW K TPaKTOBKe nOHATHA 10MH!IK>pMaljHR10 B 4»13M4eCKHX AaHHWX. 

Pa6oTa awnonHeHa B na6opaTOPMM 8W4MCilMTB1lbHOH TeXHHKM 
H aaTOMaTH3ai1MM OMRH. 
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neoeeoa O.C.BwHnr~~~nAn~ 

Zlokazov V.B. P10-86-502 
On the Deterministic Interpretation of the Least Square Hethod 

The model of the experimental data looks normally I ike this: f(z) 
• m(z) + e(z) where m(x) is the true functIon, and e(x) Is a random error, 
interpreted from the point of view of mathematical statistics. An alter­
native approach, called here deterministic, consists in e(x) being a randomly 
taken element of some normed functional space with a known norm. This 
approach does not Imply such conventional subjective assumptions about e(x) 
as Its normality,uncorrelatedness etc., besides that the norm of an element 
rather than the full distribution function of an random quantity Is easier 
to be evaluated from observations. It Is shown that such L.S.H. is quite com­
patible with the statistical one, namely, there are still holding theorem 
about errors of estimates, Gauss - Markov theorem etc., which explains the 
absence of the controversy between statistical terminology and In fact 
deterministic actions in practice. Non-statistical treatment of the notion 
11 informatlon~of the physical data Is also considered. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 
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