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2 
Ma x . npn 0 u e H K e  napaMeTpOB MeTOAOM MWHWMYMa X 2  AByMepHYIO 06- 
n a c T b  o n p e A e n e n n R  c n e A y e T  p a 3 6 U ~ b  Ha  H e K o T o p o e  q n c n o  ~ e y t i e p ~ u x  
R q e e K  - H a n p u M e p ,  npRMOyrOnbHHKOB / n y c ~ b  wcno paa6ne~nfi no 
ocu El p a e H o  rn , no ocn E - m2,  T e o p e T n L t e c K n  OmnAaeMyo B e -  

p o ~ T H o c T b  n o n a A a H n R  B npRMOYrOnbHnK C HHAeKCaMn k n e 0 6 0 3 ~ a -  

qHM Pke / .  Ecnn Nke - 3KCnepHMeHTanbHO H ~ ~ J ~ I O A ~ H H O ~  '-inCJlO Ilona- 
Aannfi B n p R M o y r o n b H n K  c nHAeKcaMn k, P , TO n a p a M e T p u  c n e A y e T  

OQeHHBaTb H 3  YCnOBUR MHHHMYMa @ Y H K ~ M O H ~ ~ ~ :  
n 

N -  n o n H o e  LtnCnO c 0 6 b l ~ n f i  /=xNke/.  M ~ B ~ C T H O ,  4TO OueHKn flaps- 

MeTPOB, nOnyqaeMble 3THM MeTOAOM, 0 6 n a ~ a o ~  OrjTWManbHblMU C B O ~ ~ C T -  

BaMH. 

T e n e p b  AOflyCTnM, UTO B 3KCf lepUMeHTe U3MeWReTCR OAHa n 3  ABYX 

B e n u q n H ,  H a n p n M e p  E l .  Torus n a p a M e T p u  HYXHO o u e H n e a T b  n 3  ycno- 
BUR MnHnMyMa @ y H K u n o H a n a  

Ecnu me n3MepReTCR B e n n q n H a  E2, TO C O O T B ~ T C T B Y ~ ~ ~ H ~ ~  @ Y H K ~ ~ O -  

H a n  6 y ~ e ~  HMeTb BHA 

I HUH ~ o n o n n n ~ e n b n o r o  n n o ~ a  npn ~ a a n ~ o ~ e f i c ~ ~ n u  n - M ~ ~ O H G B  c ~ y -  

KnoHoM, T . e .  p e a K u n n  

nN -. nnN. /1 /  

llpn a ~ a n n a e  a T n x  pea~uu f i  n o e o n b n o  w n p o K o  n p n M e H R n a c b  M e T o a u K a  

n a p u n a n b ~ o - e o n n o e o r o  a ~ a n n 3 a  c n c n o n b s o e a ~ u e ~  n 3 0 6 a p ~ u x  MoAe-  

nefi' ' 0  . B p a w a x  BTWX ~ o ~ e n e f i  n p e ~ n o n a r a n o c b  , r r o  o c ~ o s ~ o f i  
BKnaA AaOT T a K n e  KBaHTOBble COCTORHnR, Y KOTOPblX B KOHeqHOM CO- 

11 CTORHHH MOHeT POMaaTbCR A ( 1 2 3 2 )  Pe30HaHC.  Ann AOCTaTOqHO TOU- 

HOrO KOnHqeCTBeHHOrO OflnCaHnR CneKTpOB qaCTMu B KOHeqHOM CO- 

c T o R H u n  ~pe6oeancn y q e T  6 0 n b w o r 0  K o n n q e c T s a  n a p u n a n b H u x  BonH.  

 TO IlpUBOAUnO K TOMY, qTO COOTBeTCTBYIOqee 9blpameHMe OJlR KBaa-  

p a T a  M a T p n w o r o  a n e n e v T a  c o A e p m a n o  6 o n b u o e  K o n u u e c T B o  / ~ o  20 + 
+30/ HeH3BeCTHblX I l apa f l eTpOB.  ~ O C K O ~ ~ K ~  3 q4CTMQbl B KOHeUHOM CO- 

CToRHnn  n o n H o c T b o  OnucbIBaoTcR 4 nepeMeHHuMn /ecnn n p e t i e 6 p e u b  

cnnna~u/  M ~ I  npnxoAnnn K C n T y a u n n ,  K o r A a  ~ e y 6 x o f l n ~ o  6uno o u e H u -  

B a T b  napaMeTpb1 no q e ~ y p e x ~ e p ~ o f i  f lnOTHOCTn BePORTHOCTM, 

Bblwe Mbl y m e  rOBOpn$ln, KaK HyMHO KOPPeKTHO OueHMBaTb I l a p a M e T -  
I 

pu, o A H a K o  Ha  n p a K T n K e   TO W C T O  A e n a n o c b  TaKuM 06paac)~: c ~ p o -  
n n c R  ~ a 6 o p  O~HOMepHblX r n c T o r p a M M ,  AJlR ~ a ~ ~ y f i  H 3  HMX CCICTaBnRn- 

CR C B O ~  x 2  @ y ~ K u n o H a n  

n o ~ o 6 n a ~  n p a K T n K a  n c n o n b a o e a n a c b  T a m e  n T o r A a ,  K o r A a  6una He-  

O ~ X O ~ ~ M O C T ~  B ~ 0 6 a e n e ~ n w  AaHHuX H 3  A P Y r H X  3apRAOBblX KaHanOB.  

Hanpn~ep, ecnn p e a K u n u  / 1 /  n a y q a n a c b  M ~ T O A ~ K O ~ ~  BOAOPOAH~X ny- 
B ~ P ~ K O B ~ X  KaMep  B n y q K e  n--~esonoe, TO a ~ a n u a y  6unu A O C T ~ ~ H ~  

cneAynqne Ass /na n ~ ~ n /  a a p ~ ~ o e u x  K a H a n a :  
- + 1 n - p - n n n  

n-no p . 



r e T n U e c K n x  pacnpe~ene~nk .  K ~ K  n c n o n b s o e a n a c b  A o n o n H n T e n b H a R  

M H @ O P M ~ ~ M R ?  

B 3TOM C f l y u a e  @H3MK CTPOHJl C O O T B ~ T C T B ~ O ~ ( H ~  @YHKuMOHaII @ A n n  

CBOHX AaHHUX n ~ 0 6 a e n ~ n  K CBOeMy @yHKuUoHaf l y  COOTBeTCTByOl4He 

BUpaMeHMR, CKOHCTpYMPOBaHHMe AflR A P Y r H X  AaHHblX. 

Ecnn MCnOJlb3OBaTb ~ ~ M B ~ A ~ H H U ~  BUUe I lpklMep, TO MHHHMM3MPOBan- 

CR @ y H K u H ~ H a f l  

B O ~ H M K ~ ~ T  BOnpOC KOppeKTHa f lH AaHHaR npoue~ypa? HHTYMTMB- 
HO UYBCTBYeTCR, UTO T a K  HeJlb3R AeJ laTb ,  I lOCKOJlbKy @ y ~ ~ u H ~ ~ a f l b l  

H HCnOJlb3YIOT OAHH H T e  M e  A ~ H H U ~ " .  

Haua p a 6 o ~ a  I lOCBRqeHa 3TOMy BOllpOCy. 3 ~ e c b  MU H e  H 3 J l a r a e M  

n o ~ p o 6 ~ u x  AOKaaaTe l l bCTB,  a nPHBOAHM JlHUb p e 3 y J l b T a T U .  Y H T ~ T ~ J ~ O ,  

HHTepeCyOqeMyCR TOUHblMH AOKa3aTeJ lbCTBaMHS PeKOMeHAyeM 0 6 p a ~ ~ ~ b -  

CR K p a 6 0 ~ a ~ / 3 e 4 /  . 
Bce n o c n e A y o q n e  YTBepMAeHHR Mbl ~ Y A ~ M  np0BOAMTb H a  n p U M e p e ,  

0 KOTOPOM rOBOPHnOC b Bblllle . 

1 .  PACflPEAEJlEHHE CTATHCTHKM "TI1 

f lep~oe, UTO nPHXOAHT B rOJlOBy, - 3 T O  n0nUTaTbCR nOJlyUUTb 

@ Y H K ~ H D  p a ~ n p e ~ e f l e ~ ~ ~  CTaTMCTMKH "T" , T ~ K  K ~ K  e ~ f l ~  MU 3 ~ a e ~  

BMA p a c n p e A e n e H n R ,  TO A ~ R  o u e H K n  n a p a M e T p o B  MomeM npnMeHnTb  

CTaHAapTHyO MeTOAHKy MaKCHMaJlbHOrO n p a ~ ~ o n o ~ o 6 ~ ~ .  b R  3 T O r O  

npeACTaBHM "TI1 B BMAe 

T 
T = x  . x ,  

x - ero T P ~ H C ~ O ~ U ~ M R ,  m = m + m , N~ = N k., pk = pk. A n n  

k = 1 ,  ..., m l  n Nml+e= N.1 , P, + e =  Pat A ~ R  e = 1 ,. . . , 
1  "'2 " 

M O ~ H O  ROKa3aTb ,  UTO BeKTOP X = (X , . . . , XJ aCUMnTOTM~eCKM 

'1 - -. 

f l o ~ a 3 a ~ e n b c ~ E 3 0  3 T O r O  YTBepMAeHnR npOBOAMTCR C nOMOqbO MeTO- 

Aa  x a p a K T e p u c T n U e c K n x  @ y ~ ~ u n G  '5'. 

3 ~ a ~  B n A  p a c n p e A e n e H n n  B e K T o p a  x ,  nonpo6ye~ ~ a k ~ n  BHA pac- 
I lpeAeneHkIR CTaTHCTHKM "T" . OnpeAeJlMM B ~ n 0 ~ 0 r a ~ e J l b H b l k  BeKTOp 

e = (el,. . . , em),  CBR3aHHblk C BeKTOPOM X CJleAYOqHM COOTHOUle- 

HUeM: 
T 

e = C  x ,  
4 T 

C - npOM3BOJlbHaR OpTOrOHanbHaR MaTpMua.  T o ~ A ~  BeKTOp e TaKMe 

' a c n n n T o T n U e c K n  HopManeH co c p e A H n n  ~ y n b  n ~ o e a p n a u n o ~ ~ o k  Ma- 

, ~ p n u e k  
< e e T > = c T r c .  



m 
l im  4 ( t )  = Il lirn 4 2 ( t ) =  

T 
N - ) m  k = l  N - t w  e k  

2. MOAH@HKAUHfl CTATHCTHKM "TI1 

rae Q = ((lie) - C n M M e T p u w a n  mxrn  M a T p u u a ,  y A o e n e T e o p n c u a n  COOT- 

HOUleHHlO 

2 
B 3TOM CJlYL(ae MOMHO nOKa3aTb ,  L(T0 CTaTHCTHKa T m H M e e T  X 

P a c n p e A e n e H u e  c rn-2  c T e n e H n M u  cso6o~u / 3 / .  

3. OUEHKA HEH3BECTHblX IlAPAMETPOB HA OCHOBE 
CTATMCTHKH Tm 

A o K ~ ~ ~ T ~ ~ ~ ~ c T B o  3 T O r O  YTBepmAeHHR AaHO B p a 6 o ~ e ' ~ '  H OH0 np0- 
BOAHTCR a H a n o r n q H o  C o o T B e T c T B y e u e M y  YTBepmAeHnc  nnn K n a c c n q e c -  

2 
KOrO MeTOAa MHHHMYMa X . 

K p o ~ e  TOrO,  MOMHO n O K a 3 a T b  B npeAIlOnOMeHHH I lpaBHJlbHOCTH TeO- 

P ~ T H Y ~ C K O ~  THnOTe3bl, r (T0 CTaTHCTHKa T,npH 3HaqeHHRX BeKTOpa  

c ,  H ~ ~ A ~ H H O ~ O  H 3  y p a ~ ~ e ~ k l k  / 2 / ,  HMeeT B aCHMnT0THqeCKOM ripe- 

aene X 2  - pacnpe~ene~ue  c / rn - s - 2 /  cTeneHRMu c ~ 0 6 o ~ b l .  T ~ K  me, 
KaK H AJlR KJlaCCHWCKOTO X2 ,  3 T 0  YTBepmAeHHe MOMHO HCnOJlb30BaTb 

n p H  n p O B e p K e  COrnaCHR TeOPHH C 3KCnepHMeHTOM. 

1 5 i s  r n ;  1 6  r 5 s .  

H a ~ o ~ e u ,  nocnea~nk B o n p o c  - ~ @ I $ ~ K T H B H O C T ~  O ~ ~ H K H  n a p a n e T -  

poe, n o n y q a e M u x  AaHHUM MeToR0t.t. H ~ a q e  roeopn, ecnu BU o M H O ~ O -  

MepHoM p a C n p e A e n e H n n  n M e e T e  n ~ @ o p ~ a u n c  T o n b K o  B B n A e  oAHoMep-  

HUX THCTOTPaMM, TO H e T  n H  APYTHX MeTOAOB, A a W H X  OueHKH C MeHb- 

wek ~ncnepcnek? 
€3 p a 6 0 ~ e ' ~ '  A O K ~ ~ M B ~ ~ T C R ,  l r ~ o  n p e A n a r a e M a n  o u e H K a  a c u M n T o -  

THqeCKH 3 r n e K T H B ~ a .  



OAHHM M3 r n a B H b l X  C O C T O R H M ~  RBJlReTCR D 1 3 - ~ ~ ~ ~ ~ f l ~ ~ e  /yrnoeok MO- 

MeHT A(1232) p e 3 0 H a H C a  OTHOCMTenbHO AOnOJ lHHTenbHOrO nMOHa B KO- 

HeclHOM COCTORHHH P a B e H  2, H ~ O T O ~ U ~ ~ ~ C K U ~  C n H H  1 /2, n 0 n H b l h  Y rJ lO -  

8 0 h  MOMeHT J = 3/2/.  
Ann y n p o q e H u R  p a c c l e T o e  MU n p e A n o n o m u n w ,  c l ~ o  a T a  p e a K u u n  

n o n H o c T b l o  O n H c N e a e T c R  a ~ n n u ~ y ~ o h  D13 n e p e x o A a .  B  TOM c n y c l a e  

Bb lpaMeHHe AJlR C O B M ~ C T H O ~  nJlOTHOCTM BePORTHOCTM P a C n p e A e n e H M f l  

3 H e p r H M  El, E2  B T O ~ U ~ ~ H ~ I X / ~ /  nMOH0B MMeeT BWA: 

B K a c l e C T s e  " M C T M H H ~ ~ X "  3 ~ a c l e ~ u f i  n a p a M e T p o e  6unu B b l 6 p a ~ b l  a 0  = 8, 
a> 1,  4 "  = 4,23. 1 

T O ~ ~ H O C T ~  M e T o A a  o u e H K H  n a p a ~ e ~ p o ~  al,a x a p a ~ ~ e p u 3 y e ~ c n  an- a 
nHnCOM PaCCeRHHR C UeHTPOM n p M  3 H a c l e H H R X a l  , 8;. Y ~ ~ B H ~ H H R  AJlR 

snnuncoe p a c c e R H u n  o u e H o K  n a p a M e T p o e ,  n o n y c l a e n u x  ~ T M M M  ABYMR 

MeTOAaMM, 6unu PaCCclMTaHbI H a  K O M n b c T e p e  M nOKa3aHb l  H a  pHC.2 .  

BHAHO, clTO n p e ~ J l 0 m e H H b I f i  MeTOA OueHKH HMeeT  CYueCTBeHHO M ~ H ~ W M ~  

3 J m H n C  p a c c e m u R ,  cleM TOT, K O T O P N ~  n o n y c l a e T c n  B c n y c l a e  o u e H K u  

n a p a M e T p o B  no C T a T u c T H K e  'IT". 

m R  A p y r U X  BenMclMH Mbl MCnOJlb3OBaJlM T e  M e  CaMMe 0 6 0 3 H a c l e H H R ,  

clTO M B / 1 /  

rl - lUHpMHa A33 u306apb1 ,  oo - ee MaCCa ,  ml3 M 0 23 - ~ @ @ ~ K T M B -  

Hble MaCCbl t7-n H n c n  CMCTeM B KOHeclHOM COCTORHMM, P; , P ; - WM- 

n y n b c b l  A33  p e s o ~ a ~ c a  B c u c ~ e ~ e  u e ~ ~ p a  ~ a c c  p e a ~ u ~ u .  3 

B BupaHteHurc /3 /  n a p a M e T p b l  al, a 3 ,  4 H ~ M ~ B ~ C T H N  M n o A n e m a T  

O u e H K e .  Ha CaMOM Aerie MMeCTCR TOnbKO A B a  He3aBMCHMblX n a p a M e T -  

pa, T ~ K  K ~ K  M M ~ ~ T C R  cue Y C ~ O B H ~  HOPMUPOBKM % 

Puc.2. 3 m u n c ~  p a c c e m u R :  c n n o m H a R  n u H u R  - npu oqeme napa- 
M e T p O B  CTaTHCTHKe  "T" , ~ Y H K T U P H ~ R  - ~ P U  O q e H K e  n a p a M e T p O B  

n O  CTaTHCTHKe  Tm. 



I l p e ~ n o m e t i ~ a ~  cTaTucTuKa T, n o 3 ~ o n ~ e ~  nonyruTb onTuManbHble 
OueHKU napaMeTpOB TOnbKO AnR CUTyauUU, KOrAa qaCTOTbl ~ a 6 n o ~ e -  
H U ~  no o6eun nepeMeHHMM /Nk. U N.e/ nOJly'-ieHM U 3  OAHOrO ~ a 6 o p a  
AaHHblX. O A H ~ K O  Ha npaKTUKe BO3MOHHM OueHKH napaMeTpOB no AByM 
He3aBUCUMblM ~a6opa1.1 AaHHblX / B ~ I ~ O P K ~ M / ,  KOrAa KalU~blG ~ a 6 o p  AaeT 
H ~ ~ ~ I O A ~ H U R  TOnbKO no O A H O ~  OCU. B 3TOM Cnyqae '4aCTOTbl N S k  

CTBaMU: OHa 6 y ~ e ~  aCUMnTOTU~eCKU ~ @ @ ~ K T U B H ~ ,  ee aCUMnTOTUUeC- 
Koe pacnpeAeneHue 6 y ~ e ~  X 2  c m - 2 cTeneHbIo ceo60~bl  B cnyuae 
npoeepKu npocTux r u n o ~ e a  u X 2  c m - s - 2 cTeneHmu ceo60~bl  
B cnyqae oueHKu S - M ~ P H O ~ O  BeKTopa napane-rpoe. ~ T U  C B O ~ C T B ~  

COXpaHROTCR, Aame eCJlU 06be~M B ~ ~ ~ O P O K N ~ U  N2,  AaIoUUX rHCTOrpaM- 
MN no p a s n u r ~ b l ~  OCRM, p a a n u u ~ u  hi # ~ 4 ,  nuwb 6b1 min 1 N Nz l  -. ,. 
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