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nplo1 peweHlo1101 oõpa r aux aaAZi4 MeToAoM MaKCIo1MYMa ::'~HTponlo1~" /MM3/ 
M~ BCTpe4aeMc~ c HenIo1He~H~M orpaH~4eHlo1eM Ha 04eHKIo1 MCKOMoro 
peWeHIo1f1 101 WYMa. 3HTpom1f1 04eHKl-1 peweHIo1H o6paTHoH 3aAa4101 101 UJYMa 

/1 2/AonmHa nplo1HHMaTb 3KCTpeManbH~e 3Ha4eHHfI ' . nonY4eHHaR TaKIo1M 
06paaOM 04eHKa peweHIo1A 06paTHO~ 3aAa4101 Io1MeeT B~COKoe pa3pewe
Hlo1e, 101 cTa6101nbHd K WYMY. 3TO - 05~enplo13HaHHoe npeHMy~ecTBo MM3 

v 6 13/no cpaBHeHIo1~ c nHHeIo1H~MH MeTOAaMIo1 peweH~R o paTH~X 3aAa4 • 
6naroAapA KOTOPOMY cq,epa npltlMeHeHIo1R MM3 noCTORHHO paCWlo1pfleT
CR /4.51. 

nplo14101Ha YCTO~4Io1BOCTH 04eHOK, nonY4aeM~X npltl nOMO~101 MM3, 
B HaCTOR~ee epeMA AO KOH4a He B~RCHeHa. MomHo npeAnonomHTb, 
4TO cTa6HnH3Io1PY~~Io1~ onepaTop HeABHO cOAepmlo1T~R B MM3 Itl 4TO CO
CTORHlo1e MaKclo1ManbHo~ 3HTpO~1011o1 AOCTltlraeTC~ 6narOAapfl HeKoTopoMY 
cTa6HnIo13Io1Py~~eMY B3aIo1MoAe~cTBMm BXoAH~X 101 B~xoAH~X AaHH~~ 06
paTHo~ saAa4101. npM4101H~ YCTO~4Io1BOCTIo1 04eHKIo1 peweHHR 06paTHo~ 

aaAa4101 B MM3 BblRCHIo1Tb TPYAHO nOToMY, 4TO MM3 - HeJ1HHe~HbI~ Me
TOA, B KOTOPOM 0u.eHKY peWeHIo1f1 06paTHO~ 3aAa41tl HaxOART nplo1 no
MO~101 AByxcTyneH4aToro ItlTepa41010HHoro anrop~TMa. CHa4ana B~4HC
J1R~T MHOmlo1Tenltl narpaH~a, a aaTeM no HHM CTpORT 04eHKY peweHHR 
06paTHO~ 3aAa4101 101 04eHKY WYMa. B pesynbTaTe CBR3b Me~AY 04eHKa
MIo1 peweHIo1~ 06paTHO~ 3aAa4101 nplo1 nOMO~101 MeTOAa MM3 H Io1CXOAHblMH 
AaHHblMIo1 saTyweBblBaeTCR. 

B AaHHO~ pa60Te anGOplo1TM B MM3 nepe$pa3HpOBaH TaK, 4T05b1 
cnenar s õonee RCHO~ caaas Me>KAY oueHI<aMIo1 peUleHIo1R 06paTHO~ 3a
Aa4101 nplo1 nOMO~H MM3 101 Io1CXOAHblMM AaHHblMIo1 3aAa4H 101 4T06b1 oõner-» 
4101Tb BblRBneHM~ $aKTopOB, KOTopwe Aa~T YCTO~4Io1BOCTb 04eHOK B MM3. 
npoaHanlo13~pOBaHa CBR3b Me>KAY MM3 ~ MeTOAOM Halo1MeHbWHX KBaApa
'TOB /MHK/. nOKa3aHO, 4TO ycnoBlo1e MaKCHMYMa 3HTponlo1101 B aaAa4e 
annpOKCIo1Ma4HH 3Kcneplo1MeHTanbHblX AaHHblX $YHKlllo1e~ H3BeCTHoro BIo1
Aa nplo1 He60nbwOM 4101cne HCKOMblX napaMeTpOB nOBblwaeT YCTO~4Io1BOCTb 

annpOKCHMa4Io1H, AaeT HopManbHoe pacnpeAeneHHe AnR nnOTHOCTItl Be
PORTHOCTH, YMeHbwaeT pa36poc Io1CKOMblX napaMeTpOB 101 eCTeCTBeHHblM 
06pa30M aanae r rpaHH4bl nonocu nor peun-ocreã . Ilonyueua HOBaR oop
Ma 3anHCH TpaAIo14HOHHoro anropHTMa nOIo1CKa 04eHKH peweHIo1R npH 
nOMO~101 MM3 AnR nyaccoHoBCKoro H 6enoro aAAHTHBHoro WYMOB, KO
TopaR n03BonReT YCTaHoBlo1tb CBR3b Me~AY 04eHKO~ peWeHItlR 06paTHO~ 

3aAa4H 101 HCXOAHblMIo1 AaHHblMIo1 H3MepeHIo1~. npoaHanlo13101pOBaHbI npH4HHbI 
B03HHKHoeeHIo1R YCTO~4101~OCT~K WYMaM B MM3. Ha~AeH cTa6Io1nIo13HPY~
~101~ onepaTOp, KOTOPbl~ AaeT YKa3aHHym YCTO~4HBOCTb H OAHOBpe
MeHHO 3aAaeT OCTaT04Hoe pa3MblTHe B 04eHKe HCK~MOrG peWeHItlR 06
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paTHO~ 3aAa4~. Pe3ynbTaTbl pa60T~ nOATBepmAa~T B~BOA~, nOny4eH
H~e paHee / 6- 8 1 nYTeM MOAen~pOBaH~R Ha 38M. 

METOA MAKC~MYMA 3HTPOn~~
 

~ METOA HA~MEHbW~X KBAAPATOB
 

MeTOAoM Ha~MeHbW~X KBaApaTOB Ha3~Ba~T anrop~TM annpOKC~Ma~~~ 

AaHHblX Y ,r = 1,2, •.. , N. ~MeJOI1I,~X ~3BecTHY~ A~cnepc~~ ar ' r 
3aAaHHo~ et>YHK~~e~ Yr(al,a2"o,,0p). 3aB~CRl1I,eH OT He60nbworo 4~cna 
napaaerpoa '1> (p.<N). MHK OTHOC~TCR K perpecc~OHHOMY aaanuay ~ no
3BonReT paccMaTp~BaTb 06paTHY~ 3aAa4Y KaK nepeonpeAeneHHY~ C He
60nbW~M 4~cnOM cB060AHblX napaserpoa. B oCHOBe MHK nexar ycnoaue 
pacnpeAeneH~R cnY4aHHoH Ben~4~H~ Yr no HopManbHoMY saKOHY: 

-V2 ~ 2 
p(Yr) ==[271ar] exp(-(Yr _·y ) / 2dfl. /1/r

rAe p( Y ) - nncraocr s pacnpeneneuaa cnY4ai1HocT~ Ben~4~HbI Yr ' 
r 

~ Tpe60BaH~e AocT~meH~R MaKC~MYMa et>YHK~~~ npaBAonoA06~R L B~

60PK~ y ' r 

N • 1 N - 2 2 
L == In n p(Y ) -"2 I, (Yr - Yr) /20r + n, 4. =-=> max o 

/2/ 
r
 

r=1
 r=1 

ycno-Ycnoeae MaKC~MYMa et>yHK~~~ npaenononoõaa L 3KB~BaIleHTHO
 

B~~ M~H~MYMa B3BeweHHoH CYMMbl KBaApaToB:
 

N ..... 2 2 . /3/
Q. == !. (y - y ) / a ==> mm o 

r== 1 r r r 

~3 C~CTeM~ ypaBHeH~Hn03TOMY MeTOA HaX0mAeH~R napaMeTpOB ar 

aQ /4/O. q = 1 , 2 ,000' P 
r;~ 

Ha3b1Ba~T MHK. 
Tpe60BaH~e M~H~MYMa AnR Ben~4~Hbl Q np~BoA~T K ycTOH4~BOCT~
 

D~eH~BaeMWX napaMeTpOB, TaK KaK OHO nOAaBnReT B03MOmHOCTb nORB

neH~R 60nbw~x 3Ha4eH~~ nap~~anbH~X KBaApaTOB (~- 9r ) 2 B B~pame

H~~ /3/. 6wno 3aMe4eHO, 4TO OW~6K~ o~eHOK ~CKOM~X napaMeTpOB ar 
YMeHbwa~TCR, ecn~ B BeCOB~e MHom~Ten~ a;2 B /3/ BBecT~ Aonon
H~TenbH~e MHom~Ten~, KOTop~e ~Me~T HopManbHoe pacnpeAeneH~~~~ 
4T06~ B~RB~Tb, RBnR~TCR n~ Bw6paHH~e et>YHK~~~ napaMeTpOB ~ •(., 
== C(a , .. ,a ) ~ 4~cno 3T~X napawerpoa npaB~nbHbIM~, ~cnonb3y~T 

1 p
Kp~Tep~H )(2, rAe 

2 ~~~~_ /5/
X == N-p 

2 

;.. 

Ecn~ X2 6n~3KO ~n~ MeHbwe eA~H~~W, TO B~6paHHY~ annpOKC~Ma~~~
 
C4~Ta~T YAOBneTBop~TenbHO~. 3TO 03Ha4deT, 4TO annpOKC~M~PY~l1I,aR
 

et>YHK~~R~ nOnaAaeT B nonocy norpewHocTei1 ~3MepeH~~, 3aAaBae

MWX cpeAHeKBaApaT~4H~M pa36poCOM Ha6n~AeH~i1~. Kp~Tep~H X2
 

He BblTeKaeT C nor~4eCKOH nOcneAOBaTenbHOCTb~ ~3 MHK, ero BBen~
 

anp~op~. 

nOKameM, 4TO MemAY MHK ~ MM3 cYI1I,eCTBye1 CBR3b, np~4eM 60nee 
TeCHaR, 4eM 3TO MomeT nOKa3aTbCR Ha nepBwH B3rnRA. ~3BecTHo, 

4TO o~eHKa pacnpeAeneH~R BepORTHOCT~ P(Yr) .·YAOBneTBopR~l1I,aR YC
nOB~~ MaKC~MYMa 3HTpon~~ ~ ycnoB~~ nOCTORHcTBa nepB~x ABYX MO
MeHToB Ben~4~H ~ ~ a;, nOA4~HReTCR HopManbHOMY 3aKOHY pacnpe
AeneH~R/I0~TorAa ycnoB~e MaKC~MYMa 3HTpon~~ 

S = - I,
N 

P( Yr ) In P( Yr ) ~ max • /6/ 
r=1 

~3 KOTOpoR y6paH~ nOCTORHH~e cnaraeM~e, 3KB~BaneHTHO ycnoB~~ 

M~H~MYMa Ben~4~H~ 

N -3/2 2 2 2,
 
Ql = !.a (Yr -Yr ) exp(...(Yr _:Yr )/2ar J ~max.
r /7/

r=l 

~CKOM~e napaMeTpbl a ,q 1 ,2 ••• , P. et>YHK~~~ Yr HaXOART ~3 
u q 

C~CTeM~ ypaBHeH~~ 

. aQl . 
____o == O. q = 1. 2,,; ••, p /8/
8aq 

~3 COOTHoweH~R /7 / B~AHO, 4TO et>YHK~~R Q 1, TaK me, KaK ~ et>YHK
~~R Q B /3/, cOAepm~T nap~~anbH~e KBaApaTW, HO, B OTn~4~e OT 
COOTHoweH~R /3/, BeCOB~e MHOm~TeJl~ B /7 / ~Me~T HopManbHoe pac
npeAeneH~e. 3TO np~BOA~T K'TOMY, 4TO BKnaA 60nbW~X 3Ha4eH~H 
nap~~anbH~X KBaApaTOB B B~pameH~e /7/ nOAaBneH ~, KaK pe3ynbTaT, 
noasnueaa YCTOH4YlBOCTb o~eHK~ napaaerpoe ~ YMeHbweHbl OW~6K~ oue
HOK. TaK~M 06pa3?M, ycnoB~e MaKC~MYMa 3HTpon~~ np~~oA~T He
nocpeACTBeHHO K ycnoB~~ B B~Ae CYMM~ KBaApaTOBnap~~anbH~X 

C MHom~TenRM~ npa napuaansuux KBaApaTax, ~Me~I1I,~M~ HopManb Hoe 
pacnpeneneaae , Bropoe OTn~4~e Me>KAY Bblpa)f(eH~RM~ /3 / ~ /7/ 
B TOM, 4'r0 Q oõpauiaer ca B M~H~MYM, a Q 1 - B Ma KC~MYM. Tpe
60BaH~e MaKC~MYMa AnR Ben~4~Hbl Ql 03Ha4aeT, 4TO BKnaA 60nbW~X 

~ Manwx 3Ha4eH~H nap~~anbH~X KBaApaTOB B Ql He3Ha4~TeneH ~ OC
HOBHaR 4aCTb Ql COCTO~T ~3 nap~~anbH~X KBaApaTOB, KOTop~e Aa~T 

MaKC~MYM et>YHK~~~ 

... -312 _ 2 [ .... 2/ 2]
f ( Y ) == (ar ) (Y - Y ) exp - (Y - 2a • /9/r r r r Yr) r 

~Hà4e rOBopR, nap~~anbHwe·KBaApaTW nopRAKa ABYX A~cnepC~H 

(~_~)2~ ~;. TaK~M 06pa30M, 6narOAapR ycnoB~~ Ma~C~MYMa 
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3HTpon~H npO~CXOAHT eCTeCTSeHHOe B~AeneH~e nOnOCbl nOrpeWHOCTe~ 

W~p~HO~ nopRAKa TpeX CpeAHeK8aApaT~4H~X OTKnOHeH~~ AaHH~X ~3

MepeH~~ 2yr~r AnR annpOKc~M~Pyro~eH ~YHK~~~. np~ 3TOM Kpv.Tep~~ 
cOrnaC~R X2 BBOA~TCR 3AeCb He a~PHOp~, KaK B MHK, a HenocpeACT
BeHHO B~TeKaeT H3 ycnoBHR MaKC~MYMa 3HTpon~H oqeHK~ peweH~R 

06paTHOH 3aAa4~. YcnOB~e MaKC~MYMa 3HTpon~~ nnoTHOCT~ BepORT
HOCT~ p(y ) np~MeH~TenbHO K paAa4e annpoKcHMaq~~ ~aHHWX H3Mepe
H~H 3aAa~HO~ ~YHK~Me~, 3aB~CR~eH OT napaMeTp08, 3~~eKT~BHO nOB~
waeT YCTO~4~80CTb 3aAa4H annpOKCHMa~HH, npHBOAHT K HopManbHOMY 
pacnpeAeneH~~ nnOTHOCT~ BepORTHOCT~, YMeHbwaeT norpewHOCT~ 

8 o~eHKe ~CKOMWX napaMeTpOB ~, HaKoHeq, 3aMeTHO cymaeT nonocy 
norpeWHoCTe~. 

HDBAR ~DPMA AnrOPHTMA MM3
 
Afl~ nYACCOHOBCKOrO WYMA
 

3an~weM HCXOAHY~ 06paTHY~ 3aAa4Y 
N 

s(x)= Lh(x,~)f(()+n(x), x:=1,2, ...• M; ~=1,2, .••,N. /10/ 
~=l 

B BeKTopHo~ $opMe: 

/11/s =. Hl + -n. 

rAe H = t1h(x, ç) II - n~He~Hblt1 oneparop , 
-+ 

f = llf.(ç) 11 - ~CKO~bl.:1
 
BeKTop oqeHK~ peweHHR o6paT~o~ 3aAa4~ /10/ npH nOMO~~ MM3,'n
 
= I\n(x) II - B~KT,?P CTaT~CT~4eCKHX $nYKTya~~~, nOA4~HRIO~II1XCR
 

pacnpeAeneHHIO nyaccOHa. ~ ~
 
B~pameH~R AnR o~eHK~ BeKTopOB l 111 d B MM3 HMelOT B~A/31

}~f = exp (-l-HT :;>d ,
 
/12/
 

... ... 
n =.exp[-l-À/ pl , 

rAe À - BeKTOp MHO>KHTene~ narpaH>Ka, P - napaMeTp, a HT - TpaHC
nOH~pOBaHHbI~ onepaTOp H.
 

Anf! nyaccoHoBCKOI-O WYMa o~eHKa AaHH~X ~3MepeH~~ S B MM3
 
~MeeT 8HA 

N N /13/
s(x)=exp(-l-À(x)/p]x L h(x~'Ç)xexp[-l-:L ~(ç.,nl)Mm)).
 

ç=l m=l
 
3neMeHTaEcn~ ..eBeCT~ AononH~TenbHYIO MaTpll1~y D pa3MepOM M x M c
 
B· BeK-
M~ exp[-l-À(x)/ p]' TO cooruoureaae /13/ MO>KHO aanucar s
 

TOpHOM 8HAe:
 .. ... /14/

s=·DHf.
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B HTepa~~OHHOM anrop~TMe TpaA~q~oHHoro MM3 BeKTOp np~pa~e-
A-+ v -+....... '"
 HHR Llak H HOB~H aejcrop 'it+l= ak + /:).a k Ha nocnenyouea HTepaqH~ 

HaxOART H3 COOTHoweHH.:1 /12/ ~ 114/, Hcnonb3YR' Ha~AeHH~~ Ha npe
AbIAy~e~ ~Tepa~H~ BeKTOp â k. AJ1R onpeneneuan aekropa npHpa~eH~R 
~ k ~çnonb 3YlOT MeTOA HbIOTOHa: npO~3BOART nHHeap~3a'~~1O OTHOC~
r ensuo /:).~k H H~YT peureuae CHCTeMbl IlHHe~HbIX ypaBHeHH~: 

... -+ ... 
Dk(HFk+ I/p)/:).ak= DkHfk+ S. /15/ 

rAe 

a~(ç) 
F = ll----·H · /16/

k a\(1) 

a I - eA~H~4HaR AHarOHanbHaR MaTpH~a. C Y4eTOM COOTHoweH~R /12/ 
npeACTaBHM MaTpHqy ~ B BHAe ~po~3BeAeHHR MaTpH~W onepaTopa 
HT ~ A~aroHanbHo~ MaTp~~w G~ 

Fk HT x Gk ' /17/ 

rAe 

~ M 
Gk'= ik(ç) =exp(-l- L h (ç,m)Àk(m)]. /18/

m=l T 

TorAa c Y4eTOM /15/ 

-+ -1'" -1 -1 ... 
/:).ak = (HH

T 
+ IGk/p)(Hx Ô -:G k Dk s ) . /19/ 

O~eHKa peweHHR o6paTHo~ 3aAa4H B MM3 Ha(K+l)-~ HTepa4H~ paBHa 

-+ ..f '. ...
k+l == fk exp(-t!T,/:).ak) = 

... -1 -1 -1 -1'" ... 
~exp((HHy + IGk / p) H;:(Gk Dk S -:H x ô)] = /20/ 

... tJ. f k
fk exp (_F!-_~. •
 
f k 

-i ... 
rne (Dk S - HG k) -:. BeKTOp (MYKTyaq~H O~eHK\Il AaHHblX ~3MepeHH~ Ha 
k-~ ~Tepa~H~, /:).pf k - perYJ1RpH3a~HOHHaR o~eHKa $nYKTyaq~~ pewe
H\IlR 06paTHO~ 3aAa4~ Ha k -~ HT~pa~HH, Ô--BeKTOp flBnReTCR AHCK
peTHWM aHanorOM Ô-$YHK~HH. 

CooTHoweH~e /20/ npeACTaBnReT co6o~ HOBYIO $OPMY HTepa~HOH
Hóro anrop~TMa MM3, BwpamalO~YIO o~eHKY peweH~R o6paTHo.:1 3aAa4~ 

Ha (k + l}-~ HTepa~H~ -repea COOTBeTCTBYIO~YIO o~eHKY Ha k -~ HTe
pa~H~ ~ 4epe3 BeJ1~4~HY $nYKTya~~.:1 AaHH~X ~3MepeHH~'Ha k -.:1 HTe

5 



~ 

pa~HH. B B~pameHHe /20/ BXOA~T ,~BHO HcxOAH~e AaHH~e H3MepeHH~ 
CHa4ana H3 /24/ c Y4eTOM. /12/ HaxOAHM BeKTOp npHpa~eHHH MHO>KHS H 4HCnOBO~ napaMeTp p. CooTHoweHHe /20/ n03BonReT npocne
Tene~ narpaHma, a 3aTeM nony4aeM o~eHKY HCKOMoro peweHH~ o6paTAHTb C8~3b MemAY o~eHKo~ peweHH~, nonY4eHHo~ npH nOMO~H MMa, 
HO~ 3aAa4H H CMe~eHHoro Genoro aAAv,THBHoro WYMa:H HCXOAH~MH AaHH~MH 06paTHO~ aaAa4H 6e3 nOMO~H MHOmHTene~ flar

pauxa . nOCneAHHe ~CB~3aHbl C BblpameHH~MH /12/, /20/ COOTHoweHHeM ~ -+ -+ -1 -1-1 
-+ -1-+ fk+r fkexp(-HÔÀk) = fk exp[Ok (Hl{-r + IG k / p.) x 
À 1 = (HH) Hlnfk +

k + ' T- /27//21/ It-1 -1 -1 -1~ 4' xH (~ -+- B -> H fk - ;o~ 1+ Gk (HHT + IGk Ip) (D k S - H f) t 

J, 
npH 3TOM ablpameHHe Anfl MHO)!(HTene~ Jlarpauaa HMeeT SHA 

-1 -1 -1-1 
HOBA~ $OPMA AnrOPHTMA MM3 ~ :: (H H) H In f + f (HH + 10 k Ip) xkk+l T K TAn~ 5EnorO AAAHTHBHOro lliYMA 

/28/ 

HcxoAHa~ 06paTHaR 3aAa4a AnR 6enoro aAAHTHBHOrO WYMa HMeeT x (; + B- H fk - ~Ok) • 
BHA 

npHseAeHHaR Bblwe HOBa~ $opMa 3anv.CH anropHTMa MM3 He MeHReT,
; = He + ~o- B, /22/ eCTecTBeHHo, CY~HOCTH 3Toro anropHTMa, oAHa'Ko OHa HMeeT Ba>KH~e 

-~ 

npeHMy~ecTBa. OAHO H3 HHX COCTOHT B TOM, 4TO o~eHKH peweHH~
rAe H - nHHe~H~~ onepaTop, f - HCKOM~~ BeK~op b~eHKH peweHHR 

~ -+ 06paTHOH 3aAa4H v. MHO*HTeneH flarpaHma B~pameH~ aHanHTH4eCKH
o6paTHoH 3a~a4H npH nOMo~H MM3, S - seKTop pe3ynbTaToB H3Mepe HenocpeACTBeHHO 4epe3 HCXOAH~e pe3ynbTaT~ H3MepeHH~. n03TOMY
HH~, 110= fi + B - BeKTop cMe~eJiHoro õenoro wYMa, fi - BeKTop He TaKaR ~opMa 3anHCH anropHTMa MM3 YAo6Ha npH HccneAosaHHH npo6ne
cMe~eHHoro 6enoro wYMa, a B - HHmHRR rpaHH~a KOMnOHeHT BeK

M~ YCTO~4HBOCTV. o~eHOK peweHH~ 06paTHO~ 3aAa4H npH nOMO~H MM3,
Topa HeCMe~eHHoro 6enoro wYMa, npH4eM ace KOMnOHeHTbl BeKTopa a TaKme npH cpaBHeHHH MM3 c A~yrHMH MeTOAaMH peweHHR 06paTH~X13 paBHbl. .: 

3aAa4.B~TOM cnY4ae o~eHKH HCKOMoro peweHH~ 3aAa4H f k H CMe~eHHoro 
--fO 

wYMa nO' nonyveaaae npa nOMO~H MM3, 3aAalOTCR r aioae COOTHoweHHfl-

MH /12/. npH 3TOM o~eHKa pe3ynbTaToB H3MepeHH~ paBHa YCTO~4HBOCTb OUEHOK PErnEHH~
 
~ ~ ~ ObPATHO~ 3AAA4H B MM3 
s = Hf + ~o -: B. /23/ 

HccneAOBaHHe YCTOV.4HBOCTH o~eHOK peweHH~ 06paTHOH 3aAa4H 
An~ HaXOmAeHv.~ npHpa~eHH~ MHomHTene~ flarpaHma ~~k CHCTeMY HenH B MM3 npÓBeAeHO CÓBMeCTHO AnR nyaccoHOBCKoro H 6enoro aAAHTHB
He~HbIX ypaBHeHH~ /23/ nHHeapH3YIOT OTHOCHTenbHO ÔÀ

k
; Horo WYMa. B Ka4eCTse eAHHoro CooTHoweHHR, COOTBeTCTBYIO~ero 

B~pameHHRM /21/ H /27/, paCCMOTpHM paseHCTBO 
... ..... -+ ...... -+
 

(HFk + I/p)ÔÀ k :: Hfk + uOk-(s + B) , /24/
 
fk+lO = fk (e) exp[-~)~Ç)l. /29/

f k (c;)rAe 

I 
\ 

CXOAHMOCTb npo~ecca, 3aAaBaeMoro /29/, AOCTHraeTC~ 6naroAapRafk_<5~__ 11 =; H G k' 
~ \I.,.. aÀ (l) T /25/ TOMY, 4TO B 3KcnOHeHTe /29/ HaxOA~TC~ 3Ha4eHH~ OWH6oK o~eHKH
 

k peweHHA o6paTHoH~aAa4H B MM3, KOTop~e ~npeAenflIOTc~ pa3HOCTblO
" MemAY BeKTopOM Hfk H OT~HnbTpOBaHHOH OT wYMa o~eHKH HCXOAH~X 
- eAHH~4HaR AHarOHanbHafl MaTp'~~a, a 0k AHarOHanbHa~ MaTpH~a 

'I AaHHbIX. YCTOH4HBOCTb perynlÍlpYIO~ero B03AeHCTBHfl o~eHKH YKa3aH
C 3neMeHTaMH Ha AHarOHanH: HOH B~we pa3HOCTH Ha k -H HTepa~HH o6ycnosneHa TeM, 4TO' H3MeHe

.:; -+ HHe o~eHKH peweHHR 06paTHOH 3aAa4H B MM3 Ha(k+l) -H ~Tepa~HH
Gk,o= fk ::= exp[ -1- H À) /26/

T npoHcxoAHT B HanpaBneH~H YMeHbweHHR a6conlOTHoH Ben~4HH~ o~eHKH 

6 oWH6KH ô/k · 7 



• I	 ;,..
f ~ 

CKOPOCTb H3MeHeH~~ ~CKOMO~ O~eHK~ peWeH~~ 06paTHO~ 3aAa4~ 
OT ~Tepall~~ K ~Tepall~~ BHa4a.ne .aenaxa. Ilocne HeCKO.nb K~X nepeux 
~Tepall~~ 0lleHKa ~MeeT XapaKTepH~~ B~A 0lleHK~ peweH~~ 06paTHO~ 
3aAa4~ B MM3. -Ilo Mepe YMeHbUJeH~~ YKa3aHHO~ auure pa3HOCT~, KOTO
PYIO MO>KHO Ha3BaTb "0I1eHKO~ OWI.16K~ peweH~~ 06paTHO~ 3aAa4~1J, 
CKOpOCTb ~3MeHeH~~ 0lleHoK peweH~A YMeHbwaeTC~ c YBeJl~4eH~eM 

HOMepa ~Tepall~~ ~ CTaHOB~TC~ 04eHb MaJlO~ np~ 60JlbW~X HOMepax. 
npH 3TOM ~3MeHeH~~ cocpeAOT04eH~ B 06.naCT~_MaJl~X 3Ha4eH~A ~CKO

~:" -+ 

MOH ~YHKIl~~ 7, a 60JlbW~e 3Ha4eH~R $YHKIl~~ f npaKT~4eCK~ He 
MeH~IOTC~. 

Ba>KHO~ oc05eHHocTblO COOTHoweH~~ t29/ ABJl~eTC~ TO, 
HeT OTp~llaTeJlbH~X 3Ha4eH~~ $YHKIl~~ 7. 5JlarOAapR 3TOMY 
Il~OHHbl~ npouecc /29/ 61?1CTpo CXOA~TCR nocne HeCKOIlb KItlX 
CooTHoweH~e /29/ n03BOJl~eT npOCJleA~Tb CB~3b Me>KAY MM3 

4TO 3AeCb 
~Tepa

ItlTepall~H. 
I;l JlI;lHe~

H~M~ MeTOAaM~ peweH~~ o6paTH~x 3aAa4 c 
TaK>Ke ~MeeTCR perYJl~p~3YIO~~~ onepaTOp, 
Jlor~4HOro onepaTopa B Jl~He~H~X ~eToAax 
a ~MeHHO: onepaTop 

-1 -1 
(~+ IGk /p) H ,

T 

BXOARll\~~ B noxaaarens 
c060~ perYJl~D~3Y_IOU\H~ 

HeH~e aekropa Hfk OT 
BaHH~M WYMOM B TOM >Ke 

perYJl~DI;l3all~e~. B MM3 
HO OH OTJlltl4aeTCA OT aHa
peweH~R 06pa'rH~X 3aAa4, 

/30/ 

3KcnOHeHTbl Bb,pa)l(eH~~ /29/, npeACTaBJlReT 
onepa r op , KOTOPblH M~H~M~3~PyeT KaK OTKJlO

oueuxa pe3YJlbTaTOB 1;l3MepeH~~ c OT~~JlbTPO
CM~CJle, KaK 3TO ~MeeT MeCTO B MHK, TaK 

~ CYMMY 06paTH~X BeJl~4HH 0lleHK~ peweHI;lA 06paTHO~ 3aAa4~. napa
MeTpOM perYJlRp~3aIlH~ ~BJl~eTC~ BeJl~4~Ha l/p. 

Oc06eHHOCTb cTa6~Jl~3~PYIOll\erO onepaTopa /30/ COCTOHT B TOM, 
4TO OH'XOPOWO B~AeJlAeT ~HTeHC~BH~e nHKH B 0lleHKe peweH~~ 06paT: 
HO~ 3aAa4~, c OAHO~ CTOpOH~, a c APyro~ - npenATcTByeT CTpeMJle
H~IO K HYJleB~M 3Ha4eH~~M OlleHK~ peweH~R 06paTHO~ 3aAa4~. HMeHHO 
n03TOMY B MOAeJl~PYIOll\~X 3Kcnep~MeHTax no np~MeHeH~1O MM3 BMeCTo 
HYJleB~X 3Ha4eH~~ KOMnOHeHT ~CKOMoro BeKTopa nOJlY4aJlHCb HeHYJle
B~e 3Ha4eH~~ COOTBeTCTBYIOll\~X KOMnOHeHT 04eHKH HCKOMoro c~rHaJla. 

3TOT ~aKT MO>KHO ~HTepnpeT~pOBaTb nO-APyrOMY. HanOMH~M, 4TO 
BBeAeH~e cTa6~Jl~3~PYIOll\erO onepaTopa B YCJlOB~e 06paTHO~ 3aAa4~ 

np~BOAHT K OCTaT04HO~ $YHK4~~ pa3M~TI.1R ~l~TaK KaK cTa6~Jl~3~PYIO
li\ItlH onepaTOp B MeTOAax perYJl~p~3all~~ HMeeT B~A CYMM~ 06pa~H~X 
KOMnOHeHT, TO OCTaT04HaR $YHKIl~R pa3M~THR B 0lleHKe peweH~R 

06paTHO~ 3aAa4H 3aB~C~T 0T B~Jl~4~Hbl C~rHaJlOB. n03TOMY AJlA I;lH
TeHCHBHblX n~KOB OCTaT04Hoe pa3MblT~e HeBeJl~KO, a AJlA cnaõax na
KOB OHO HrpaeT CYll\eCTBeHHy.1O pOJlb. 3TO np~BoA~T K rJlaBHOMY orpa
H~4eHH1o MM3: C~JlbHOe pa3MblT~e cnaõux n~KOB npennr craver HX BI;l
3yaJlbHOMY B~AeJleH~IO. 3aB~C~MOCTb OCTaT04Horo pa3M~T~~ B MM3 
HaH60Jlee 4eTKO npO~B~JlaCb B MOAeJl~PYIOll\~X 3KcnepHMeHTax no BOC
CTaHOBJleH~1O C~rHaJlOB np~ pa3Jl~4HO~ CTaT~CT~Ke pe3YJlbTaTOB ~3
MepeH~~ /8/. 
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3AKJl!l)4ÉHHE 

Pe3y.nbTaT~ AaHHoA pa60T~ n03BOJl~IOT nO-HOBOMY C$OPMYJl~pOBaTb 

oc06eHHOCT~ peweH~A o6paTHWX 3aAa4 npltl nOMO~1;l MM3 ~ OcBeT~Tb 

pa3Jl~4Hwe CTOpOH~ 3Toro MO~Horo MeTOAa. npe>KAe BCero 6WJlO no
Ka3aHO, 4TO YCJlOB~e MaKCI4MYMa 3HTpQn~ltl, HaKJlaAblBaeMoe Ha OlleHKItl 
~CKOMoro peweH~A ~ WYMa B 3aAa4ax annpoKcI;lMall~~ 3KcnepHMeHTa.l1b
HWX AaHH~X, COAep>Kall\~x raYCCOBCK~A WYM, 3aAaHHoA $YHKIl~e~ t He
60JlbW~M 4~CJlOM ItlCKOM~X napaaerpoa YMeHbwaeT OW~6KItl B oue-uce 
ItlCKOMblX naoaaerpoa ~ npasonar K: ;x2-KpItlTep~IO, 6Jlltl3KOMY K eAItlHH
lle. HOBa~ $opMa 3an~c~ TpaAHI..lHOHHOro aJlrOp~TMa MM3 n03BOJlReT 
npocnemrrs CBR3b Me>KAY BXOAHbIM~ ~ BbIXoAHblM~ AaHHblMI4 06paTHO~ 

3aAa41tl c nyaccoHoBCK~M Itl 6eJlWM raYCCOBCKItlM WYMaMItl Itl noH~Tb npltl
4ItlH~, KOTopble np~BoART K YCT0~4~BOCT~ oUeHK~ ItlCKOMOro peWeHItlR 
06paTHoA 3aAa4~ B MM3. nOKa3àHO, 4TO cTa6~n~3ItlPYIOll\~~ onepaTOp 
paBeH CYMMe 06paTH~X Benltl4HH KOMnOHeHT aeKTopa 04eHK~ ItlCKOMOro 
peweH~R o6paTHoA 3aAa4~. TaKOH B~A cTa6~Jl~3ItlPYIO~ero onepaTopa 
nOA4epK~BaeT HHTeHC~BHble nl;lK~ B &1CKOMOM peWeHItlItl, HO npltl 3TOM 
pa3M~BaeT cna6~e nHKItl ~ WYMOB~e B~6poc~. TaK KaK 3HTpOnltlR npeA
CTaB.l1ReT C060H Mepy nOTepH HH$opMaUH~, TO 3TO CBOHCTBO RBJl~eTC~ 

eCTeCTBeHH~M CJleACTBltleM. OIl~HKH I;lCKOMoro peWeHItl~ B MM3 COAep
>KaT B ce6e M~H~ManbHbl~ 06"beM ~H$opMall~~, KOTOPblH euie cornacyer
CA c pe3ynbTaTaMI;l ~3MepeH~H. OlleHKa peweH~R 06paTHoA 3aAa4~ 

B MM3 COAep)f(~T M~H~ManbHoe 4~cho AeTaJleH KOH$ltlrypaIlItlOHHOH CTPYK
TYPbl ~ 6JlarOAaPR 3TOMY ~MeeT M~H~MaJlbHOe 41tlCJlO napaauruux AeTa
Jle~. B 3TOM COCTOItlT CYll\HOCTb ~ OAHOBpeMeHHO np~4~Ha B~COKOH 

YCTOH4ItlBOCT~ OlleHK~ ~CKoMoro peweH~~ 06paTHoA 3aAa4M, nOJlY4eH
Horo np~ nOMOli\1tl MM3. 
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6enawes 6.3., CopOKO n.M. 
PeweHHe o6paTHO~ 3aAa4H MCTOAOM MaKCHMyMa 3HTpOnHH 
H npo6neMa yCT0~4HBOCTH o~eHOK 

Pl0-86-100 

PaccMOTpeHa CBH3b Me*AY MeTogoM MaKCHMYMa 3HTponMH H MeTOAOM HaMMeHb
WHX KBagpaTOB. noKa3aHO, 4TO ycnosMe MaKCMMyMa 3HTponMM B 3aAa4e annPOKCMMa
~HH aKcnepMMeHTanbH~X AaHH~X ¢yi1K~MeA MasecTHoro BMAa npM He6onbWOM 4Mcne 
napaMeTpos nos~waeT ycT0~4MBOCTb annpOKCMMa~MM, gaeT HOpMai1bHOe pacnpegene
HHe AflH nnOTHOCTH sepoHTHOCTH, YMCHbWaeT pa36poc MCKOMbiX napaMeT;:>OB M ec
TeCTBeHHbiM o6paaoM aagaeT rpaHM~Y nonocbl norpewHocTeii. nony4eHa HosaR ¢DPMa 
3anHCM TpaAM4MOHHOrO anropHTMa nOHCKa O~eHKM peweHMR npM nOMO~M MeTop~ 
MaKcHMyMa 3HTPDm1H AI1fl nyaccoHOBCKoro M 6enoro aAAMH1BHoro wy"os, KOTopafl 
n03BOnAeT YCTaHOBHTb CBR3b Me*AY O~CHKOA peweHMH o6paTHO~ 3aga~~ H MCXOAHWMM• 
gaHHbi~IH M3MepeHH~. npoaHai1H3HpOBaHbl npH4HHbl B03HHKHOBeHHR yCTOCi4HBOCH1 
K WYMY 8 MeTage MaKCHMYMa 3HTponHH. HaAgeH CTa6HI1H3HPY~~H~ onepaTop, Ko
TOpbiA npH80AMT K yKa3aHHOA YCTOA4MBOCTM M OAHOBpeMeHHO onpeAei1RdT OCTaT04HOC 
pa3Mb1THC 8 o~eHKe MCKOMOrO peweHHR 06paTHOA aaA34H. 

Pa6oTa BblnOnHeHa B na6opaTOPMM AAepHb!X npo6neM OfUH1. 

Coo6meHHe OfuenHHeHHoro HHcnnyra HAepHhiX Hcc:t~AOBaHHI!. Jly6Ha 1986 _j 

Belashev B.Z., Soroka L.M. Pl0-86-100 
The Solution of the Inverse Problem by the Method of Maximum Entropy 
and the Stability of the Estimations , 

The interrelation between the method of least squares and the method 
of maximum entropy (MENT) is considered. It is shown that the condition 
of the maximum entropy in the approximation of the experimental data with 
function of the known kind and of small number of parameters iGcreases 
the stability of the approximation, gives the normdl distribution for the 
probability density, decreases the spreading of the para~eters to be sear
ched and specifies naturally the bounds of errors zone. The new form of 
the MENT algorithm intended to find the estimations in the Poisson-] ike 
and gaussian white noises is presented. With this new form we can find the 
interrelation between the estimation of the inverse problem and the expe
rimental data. The sources of the immunity against the noise in the MENT 
have been analyzed. The stabilization operator ~~hich oives this immunity 
and determines the residual spreading of the MENT estimations has been 
found. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Oubna 19S6 
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