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~ P H  CTa~k iCTk iPec~o#  l lpOBepKe rHnOTfX3 3KCnepHMwTaJIbHaR HH@OPM~- 

UIlFI CJIyXHT WIII nOnTBepmeHIIFI  nn60 OllpOBepXCWllFI T W p H w  HnH rimOTfX3bI 

W'IU U I I  ~ b 1 6 0 p a  M e m y  aJIbTePHaTHBHbIMH rHnOTe38MH H a  OCHOBe HCnOJIb- 

3 y e ~ o r o  ma a ~ a ~ 1 n 3 a  K p m e p m  n p o B e p m i .  ICpmepnn, n p w H a w m i b I e  mw 
l lpOBepKH COOTBeTCTBIIFI M e m y  paCllpWWIetrUeM MHOXHtecTBa ~ b 1 6 0 p o w b I X  

~ H ~ P ~ H W #  n T e O p e T n g e c m M  p a c r r p e n e n m n e M ,  H o c a T  H m m u e  K p m e p n e B  

cornacm. 
Ha n p a m n K e  urnporcoe pacnpompwne n o n y m n  K p m e p m i  corna- 

C m ,  OCHOBaHHbIe Ha  CTaTHCTHKaX, paCl lpWeJIWW3 KOTOPbIX H e  3aBHCRT OT 

B m  rHnOTe3bI. H ~ K O T O ~ ~ I ~  &El TaKHX KPHTePHeB, Hal lpHMeP KPHT~P& x *, 
npHMeHcIIoTCII nJIH aHaJIH3a EatnrbIX, CrpynmipOBaHHbIX B I'HCTOrPaMMY, 

npyrkie nO3BOJIRloT HCCJIenOBaTb K w O e  C O ~ ~ I T H ~  B O T ~ ~ ? J I ~ H O C T H . ~ O C K O J I ~ -  

~y npn r p y n n n p o B K e  co6br rHi i  B r w c r o r p a M M y  nponcxonm s a c T m a n  poTe-  

PR  HH@OPM- 11/, TO B T O ~ G  THll KPHTePHeB OKa3bXEaeTCII n p e n n O W l i -  

~ e n b ~ e e .  B  TOM cnyvae H c c r r e n o s a T e n m  rrpenomaanaerca H ~ ~ O J I ~ L U O #  ~ h 1 6 0 p  

113 TaK Ha3blEaeMbIX HellapaMeTpHPeCKHx KpHTepHeB COrJIaCHR / ' B 3 / .  IC y K a -  

38HHbIM KpHTePIlFIM OTHOCIITCII, B PaCTHOCTH, ~ @ @ ~ K T W B H O  ~ P H M ~ H I I B M ~ I ~ ~  

n p H  aHaJI113e 3KCnepHMeHTaJIbHbIX m b I X  B ($&E~HK~ BbICOKHX 3~eprkii% 14-'/ 
2 /8/ ~pmepnii  w . 

&.JIbm H~cToIIII@ p a 6 0 ~ b 1  IIBJIIIeTCII nOCTpOeHHe KpHTePHeB COrJf'JIBCIIFI, 

OCHOBaHHbIX Ha   HOBO^^ ~ e l l a p a ~ e T p W I H t e c ~ O #  CTaTHCTHKe 

3 3 ~ a ~ m n e  n nncnepcm p a c n p e n e n e H m  on mw n p o m B o m H o r o  n*, a T a K x e  

* B /lo/ npu eblvucnenuu ducnepcuu 6bma d~nyu(ena oluu6~a. flnpaeunbnoe eblpa- 

xenue d m  dwnepcuu umeeT eud ~ ( o a )  = 
n 

20 1680n - Wnr 't k r e e x r e e n n o  ducnepcus 

23 acumnromvecrcozo pacnpedenenurr oapaena D (o a) = - . 
560 



0 6 m  c x e M a  n o c r p o e H m  K p u T e p u e B  n p o s e p K u  rano~es T ~ K O B ~ :  

sb16upae~c~ n p o s e p o w a R  c T a T u m a K a  T H 3 a n a e ~ c ~  npasmo, no K O T O ~ M Y  

yCTaHOBJI62HHOrO YPOBHR SHa'IHMOCTH a OlTpeAWIReTCR ~ p ) l ~ ~ y e ~ ~ a f i  

o6nams Ba , ynOBJIeTBOpFII0LLIaR COOTHOlueHUKl (cM., H a n p H M e p ,  11') 

PrlT G B a [ H o  I _( a ,  

me sepe3 Ho 0603~ase~a  n p o s e p R e M m  r u n o T m a .  Bb160p B,, K a K  npasmo, 
OCyWeCTBJrrreTCR TaKHM o6pa30~, r1~06b1 0 lua6~a BTOporO P O n a  6 b m a  MHHH- 

M ~ J I ~ H O ~ ~ .  0 6 n a c r b  Ba M O ~ O  ~aiiTu no p a c n p e y m e H u m  senmmbr T. 
H y n e s a R  r I m O T e 3 a  WIH HellapaMeTpHYWKHX KpHTepUeB COrnaCHH @ O ~ M Y -  

n u p y e T c R  B sme Ho : Fi5 FO , rne Fo - @~HKYI.IR p a c n p e A e n e H u R ,  KOTOPYH) 

C o r n a c H o  r m o T e 3 e  HMeeT c n y s a k a ~  aenuwaa x. r u n o ~ a a  P f Fo aa3b1- 
BaeTCH A B Y C T O P O H H ~ ~  & ~ ~ T ~ P H ~ T H B H O #  T H I I o T ~ ~ o # .  &IR   TO# I'HlTOTe3bI 

MOrYT BbIlTOnHRTbCR 06a HepliBeHCTBa: F > Fo U F<  Fo 3 n e c b  F > FO ( F < F O) 
0 3 H a U a m  BbInOnHeHUe COOTHOlueHIiCI F(x) 2 (F(x) < FO(x) ) H a  B C ~ C  

n e i i c r s m e n b a o i i  OCH X. O~,HOCTOPOHHRR anbTepHaTuBHaR runo~esa Q o p ~ y n u -  
PyeTCFI B B W e  F < Fo ( ~ ~ ~ B o C T O ~ O H H F I R )  WTkf F > F 0 ( ~ ~ B O C T O ~ O H H R H )  . 

1.1. n 0 C T p o e H U e  O)J ,HOCTOpOHH~ KpUTepHeB 

P ~ C C M O T ~ H M  ~pmepnG WR n p o B e p m  r~no~e3b1  Ho: F= FO n p o T u B  

~ I ~ ~ B o c T o ~ H H ~ ~ ~  ~ J I ~ T ~ ~ H ~ T H B H o #  rUITOTe3bI F < Fo. B 3TOM Cnyr lae  KPUTU- 

s e c ~ ~  o6sIacm Ba n m  s a n a ~ ~ o r o  ~ ~ O B H R  ~ H ~ Y A M O C T H  a onpenen~e~crr ~ e -  

fie.] .  K ~ u T U ~ ~ C K U ~  o6nacm (sbrdtxe~br 4ep~bLH Y B ~ T O M )  d m  npa6OCm- 
ponnero (a),  nesoc~opo~ne20 (6)  u d s y c ~ o p o ~ u e o  ( 6 )  KpuTepues co2fla- 
cwrq,': n = l O ,  a=0,03 (a, 6 )  u a=0,06 ( 6 ) .  

2 

E C T ~ T B ~ H H O  s b 1 6 n p a ~ b  Z H Z YAOBneTBOpRIOU@iMH YCnOpHRM 
a 1 a 2 '  

n n R  ~ ~ ~ B O C T O ~ O H H ~ ~ ~  kf ~ ~ B O C T O ~ O H H ~ ~ ~  rMnOTe3 COOTBf?TCTBeHHO (CM. 1.1) : 
Q n ( Z  a1 ) = a  1 , Q n ( Z a 2 ) = l - a 2 .  Ecna n o n o m ~ b  a l = a 2 ,  TO @,(Z ) =  

Q1 
= 1 - a = 1 -a u (P, (Za ) = 1 - Q ,(Z, ) . B / 1 0 6 ~ ~ e s a ~ o c b ,  s ~ o  pacnpeaene- 

s 1  2 
Hkfe CTaTHCTHKH O n  CHMMeTpUYHO OTHOCHTWIbHO H y n R ,  TO eCTb @,,(z)= 
= 1- an(-Z) , o r ~ y m  c n e n y e ~ , s ~ o  Zal=-Za2 npu a l  =a . 

0 6 b m ~ 0  AJIR C H M M e T P W O T O  PaCnpeAelleHElR CI 1 n a 2 B ~ I ~ U ~ ~ J ~ T C H  

PliBHbIMH a 1= a 2  =a / 2 , BcnenCTBHe r I e r 0  KpHTHrleCKaR 0 6 n a c ~ b  WIR WYCTO- 
3 

POHHerO KpHTepkiH o , n p ~ o 6 p e ~ a e ~  B H n  (CM. p H c . 1 ~ )  : 



I T ~ K H M  o6pa30~,  npu n p o s e p ~ e  r ~ n o ~ e 3 b 1  H~ c n o ~ o m ~ )  OAHOCTO~OH- 

H e r o  W I H  ABycTOpOHHerO KPHTePHH COrnaCkiR, IIOCTpOeHHOrO H a  OCHOBe 
I 

~TBTHCTHKH u :, npennonaramca, YTO r ~ n o ~ e 3 a  H ~ :  F = F~ n p m H M a e T c R  

C YpOBHeM 3HaWMOCTH a, e C n H  3HaYeHHe BbIYHCneHHOe no @0p~yJIe  /lo/: 

ICp~l~epnii YCTO~~~IEIB,  e C n H  pacnpenenesue n p o s e p o l ~ ~ o i i  CTaTHcTuKn,  a 
CnenOBaTWIbHO, H p a 3 M e p  K ~ M T H Y ~ C K O ~ ~  0 6 n a c ~ k 1  MOrYT 6b1n PaCC9HTaHbI 

(no ~ p a h e f i  M e p e  a c a ~ r r r o ~ n ~ e c ~ ~ )  H ~ ~ ~ B H C H M O  OT B m a  pacnpenenmm, 
o T a e s a r o U e r o  ~ y n e ~ o i i  rnno~ese. 

B /lo/ nOKkl3aH0, YTO CTaTHCTHKa ~ ~ O T H O C I I T C ~ ~  K CTaTHCTHKaM YKa3tl.H- 

HOrO T H m  ( ~ P M Y ~ M  H e  TOnbKO aCHMlTCOTnYeCKH, HO ki XIIR MNlbIX n) , n03TO-  

MY OCHOBWHbIe H a  ~ e f i  OAHO- kl AByCTOpOHHlie KpHTepHM fIBnRH)TCR yCT0fi-  

YHBbIMR. 

= A ( 0  < A (1) RBnfIe-rCR @ U K C H ~ O B ~ H H O ~ ~ ,  MOXHO 0 ~ 0 6 p a ~ b  T a K H e ,  KOTO- 

p b l e  MkiHkiMH3HpYH)T HnH MaKCUMH3HPYH)T MOIJJ,HOCTb. 

B b 1 s a c n c ~ u R  n O K a 3 b I B W T ,  YTO AnfI  Y K a 3 W H b I X  rWIIOTe3 B CJIyrIae 6 0 n b -  
3 mnx n C O O T B e T C T B y I o ~ e  MOIUHOCTH AnfI OnHOCTOpOHHerO KPHTePWf On 

n p H  3 W a H H O M  YpOBHe 3HaYHMOCTH a ( A ~ R  OnPeRWeHHOCTH PaCCMOTpeHa 

r ~ n o ~ e 3 a  F < Fo ) paBHbI :  

me @(x) - (PYHKLIWI pacnpenenmwr ~ O T H O C T H  N ( 0 , l )  , 0  < u 0 < 1 - sapa- 
H p y e ~ b l f i  MpaMeT'p ,  Z a - KpHTHYeCKaR r p a H m a  PJIR llpCIBOCTOpOHHer0 

KpHTePUR (CM. pa3nW 1.1) . 
kI3 @0p~J'nb1 (4) C J I e W e T ,  YTO AJlR ~ O H 3 B O J I b H O r O  A n P H  tl + aa MOW- 

H O C T ~  P m i n  (A) + 1. C J I ~ A O B ~ T W ~ H O ,  a no OTHOUleHHH) K n 1 o 6 0 i i  OAHOCTOpOH- 

~ e f i  U I ~ T ~ ~ H ~ T K B H O ~ ~  r H n O T e 3 e  B m  F < Fo M O u O C T b  KPHTePHH O T a K X e  

CTPeMHTCR K eAUHIIUe I lpH n + W ,  YT0 H AOKa3bIBaeT COCTORTenbHOCTb n p a B 0 -  

CTOpOHHerO KpHTepHR 0;. A ~ a n o r n r ~ o  AOKa3bIBaeTCR COCTOHTeJIbHOCTb 

n e B O C T O p o H H e r 0  KPklTepklR AnfI  U I b ~ e p H a ~ u B ~ o f i  rHnOTe3bI  F > Fo. O Y ~ B ~ H O ,  

W O  A B Y C T O P O H H ~  K p H ~ e p k i f i  no OTHOmeHHKI K nm60fi O A H O C T O ~ O H H ~ ~ ~  

r ano~ese  T a K x e  R s n n e T c H  COCTORTWI~H~IM.  



r U n O T e 3 b I  C O B n a A a I o T .  

B pa60l.e ' 1 3 l I M e ~ a ' ~ '  l I O K a 3 a H 0 ,  W O  K p U T e p H U ,  l l O C T p O M H b I e  H a  CTa-  

TUCTHKaX CTPYKTYPbI(d) '12 ' ,  OTHOLUeHUIo K OAHOCTOPOHHUM T A n O T e 3 a M  

J3BJWIoTCFI H e C M e W e H H b I M U ,  eCJlU 0 6 p a 3 y 1 o u ~ e  AX C T a T A C T A K A  H e n p e p b I B H O  

3 a B A C R T  OT B ~ I ~ O ~ O W ~ I X  3 ~ a r 1 e ~ A f i  H MOHOTOHHbI JIJR H ~ J I ~ B o ~ ~  r U n O T e 3 b I  
3 (no o n p e A e n e H u I o  ' I 3 n ~ e ~ a ) .  Mom0 n o ~ a z t a ~ b ,  YTO o n  H a p m y  co C T a T u c -  

2 
T U K a M A  o n  U I C O J I M O ~ O ~ O B ~  OTHOCATCR K CTaTACTUKaM C T P Y K T Y P b I  (a) . 
~ O ~ T O M Y  H e C M e W e H H O C T b  OCHOBi3HHbIX H a  ~ e f i  ~ p k i ~ e p ~ e ~  C J l e a y e T  U 3  H e n p e -  

p b 1 ~ ~ 0 f i  3aBHCUMOCTW CTaTkiCTUKU 3, OT B ~ I ~ O P O ~ ~ H ~ I X  3 ~ a r 1 e ~ A f i  X X 2 ,  .. . , 
X n ,  a T a K X e  ee MOHOTOHHOCTU, I IOCKOnbKY A I I R  n106b1x H B Y X  Y l l O p R A O P e H H b I X  

I 
B b 1 6 0 p 0 ~  Xi, i = 1, 2 ,  ..., n U XI' j = 1, 2,  ..., n ,  3 n e M e H T b I  KOTOpbIX  P a C n p e -  

j' 
nenmbr no ~ ~ K O H Y ,  o n p e A e n R e M o M y  ~ y n e ~ o t i  r u n o ~ e s o f i ,  u T a K U X ,  s ~ o  
x :I > x iI, i = 1 , 2 ,  ..., n, s e p H o  c o o m o u r e H u e  

B b r p a m e ~ K R  ( 4 )  A ( 5 )  JIJR MOUHOCTU OAHOCTOpOHHerO K p U T e p K R  B e p -  

HbI B C J I y s a e  AOCTaTOWiO 6 0 n b L L I ~ x  n U H e  M O r Y T  6 b 1 ~ b  H C ~ O n b 3 0 B a H b I  npki 
M ~ ~ I X  o 6 5 e ~ a x  B b 1 6 0 p ~ k i .  

C U W I b I o  I I O n y s e H K R  OUeHKU M O W H O C T A  K p A T e p K R  A n R  3898s C M a -  

JIbIM O ~ ~ ~ M O M  n 6bm n p O B e A e H  s k i c J I e ~ ~ b 1 f i  P a C s e T  AJIR Cnysarl: OAHOCTOpOH- 

~ e f i  Z t J I b ~ e p ~ a ~ P i B ~ o f i  r k i n O T e 3 b I  ki B ~ I ~ O P O K  n = 1, 2,  ..., 9.  ~ P U  3TOM B K a -  

W C T B e  ~ y n e ~ o f i  U Z U I ~ T ~ ~ H ~ T M B H O ~ ~  r A n O T e 3  sb16apankicb I'ayCCOBCIclUe PaC- 

l l p e A W I e H W 3  C Ak iCnepCHHMU,  paBHbIMki  1, U C p e A H U M U  3 H a ' I e H W I M H ,  pa3nki- 
s a x o ~ a M a c ~  H a  B e n u n m y  d , n p m u M a s r u y I o  p ~ , q  I $ A K C U ~ O B ~ H H ~ I X  3~asmuCi. 

ICp0~e  T O r O ,  6bm n p 0 B e A e H  s ~ c n e ~ ~ b l f i  P a C s e T  MOIIpIOCTki OJJJ-IOCTO- 

P O H H e r O  K p k i T e p U H  AJlR A B Y C T O P O H H ~ ~ ~  ~ J ~ ~ T ~ P H ~ T H B H O ~ ~  rHnOTec3b1, IIPU 3TOM 

H y n e s m  r u n o T a a  s w a ~ a n a c b  p a c n p e A e n e H a e M  N ( 0 , l )  , a anbTepHaTaBHar l :  - 

N ( d ,  4 ) .  
B P a y J l b T a T e  M O A e J I A p O B a H K R  6bmu n O n y s e H b 1  3aBACUMOCTU B e n U r M H b I  

MOI4HOCTA P O ~ O C T O P O H H e ~ O  K p U T e P A R  OT Y P O B H R  3Ha9UMOCTU a AJIR 

p a 3 H b I ~  B b 1 6 0 p 0 ~  n A P R n a  OJJJ-IOCTOPOHHAX ZUIbTepHaTMB, p a 3 n U Y m W U X C R  

no n a p a M e T p y  d .  H a  puc. 2a, 6 ,  B n p k i B e A e H b 1  C O O T B e T C T B y I o W A e  K p m b I e  AJlR 

n = 3; 6;  9 u d = 0,2; 0,4; 0,6; 0,8; 1 ,O.  T a ~ o i i  me xapamep HOCRT K p m b I e  

M o I ~ J H o c T ~ ~ ~  JIJR n = 2 ,  4 ,  5 ,  7 U 8 .  n p k i ~ e n e ~ ~ b l e  K p U B b I e  JIeXCaT BbILLE n p R -  

~ 0 f i  P = a ,  YTO r O B O p A T  0 HeCMeWeHHOCTki  K p A T e p K R .  C UeJIbIo C p a B H e H u R  

~oI l JH0CTe f i  JIJR pa3HbIX  O ~ ~ ~ M O B  B ~ I ~ O P K H  lTOCTPOeHbI 3aBUCHMOCTU RJW 

n = 3, 6 u 9 n p k i  pa3~1uwbrx d = 0, l ;  0,5; 1,O ( p k i c . 3 a ,  6 ,  B )  . BIIWIO, 'ITO 

MOWHOCTb K P U T e p K R  B O 3 p a C T a e T  H e  T O n b K O  C Y B e n U s e H k i e M  d , HO H C Y B W I U -  

s€?HUeM 0 6 5 e ~ a  ~ b 1 6 0 p K U  n . m R  C p a B H e H U R  K p A T e p W 3  6.13, C XOPOUXO U3BeCT-  

H ~ I M  K p k i T e p u e M  (cM. ,  H a n p u M e p  ' 8 3  6bm n p o s e n e H  sucne~~brii p a c s e T  
2 

MOI~JHOCTU A n R  o n  B cTIyrIae  M m b I X  n A d = O , l  t1 ,5 (0 ,1 ) ,  p e 3 y n b T a T b I  

K O T O p O r o  JIJR n = 6 U d = 0,1; 0,5; f ,O I lPenCTaBJIeHbI  H a  pkic .4 .  A~anorm- 
H o e  n 0 B e A e H U e  kiMelOT 3aBHCHMOCTki U JIJR A p ) T A X  n ki d. H 3  P A C y H K a  B m -  

3 
HO,  rITO Y p O B e H b  M O W O C T H  K p H T e p K R  on CUCTeMaTUYeCKki  W e B b I L U a e T  COOT- 

2 
B ~ T C T B Y I O ~ ~ ~ ~  Y P O B W b  W R  0,. 

n o s e n e H a e  K p a s b r x  ~ o u w o c ~ e f i  oJJJ-IocTopoHHero K p u T e p m  B cnysae 
A B ~ C T O P O H H ~ ~ ~  & ~ ~ T ~ ~ H ~ T E I B H O ~ ~  rUlTOTe3bI  HJUIlOCTPAPYeTCR pkic .5 ,  I'Ae U 3 0 -  

6 p a m e ~ b 1  3aBACAMOCTU MOLUHOCTa P OT Y p O B H R  SHB'IAMOCTH a A n R  ll = 7 
ki  d = 0, l ;  0,5; 1,o; 1,5. n p k i  3 H a s l X k i 5 I x  d =  0,1 A d = 0,5 K p k i B a R  M O W O C T H  



Puc.3. 3aeucu~ocnt senuvunbr MOYHOCTU P 
3 o d n o c ~ o p o ~ ~ e ~ o  K P U T ~ ~ U R  o n  OT ypoena 

3HUVUMOCTU a, u/l/ltOCrpUpytOl&Ue POCT M O W -  

HOCTU C y6MUVeHUeM o6aema 6bt60pK~ 

hc.4 .  CpatZHeIi~e M O ~ & H O C T ~ ~ ~  KPUTepUR COE- 
2 flacm on ( n y n ~ n t p n m  ~ p u s m )  u odnocm- 

3 pOHHe20 KPUTePUR O (CMOIUHW K ~ u B W )  

6 cllpae O ~ H O C T O ~ O H H ~ ~ ~  ~UbTepHalUsbl Ha 
npuMepe 6 b l 6 0 ~ ~ ~  n = 6 d m  P U 3 f l U V H b U :  

snavenuii napmerpa d = 0,l; 0.5 u 1,O. 

1 npu Tpex 3navenu.u~ d=0,1; 0,5 u 1,O (co- 
d = 1.0 

OTBeTCTBeHHO a, 6,  6 ) .  

n e p e c e K a e T  n p ~ ~ y m  P= a , wo n o ~ a 3 b 1 s a e ~  c M e u e m i o c T a  K p m e p m  IUIR 

~OJILUIUX . C UWIbH) CpaBHC?HW KpIiTePHeB 0; A 0: ~ B ~ C T O ~ O H H ~ ~ ~  

W I b ~ e p ~ a ~ k i B ~ ~ f i  r anOTe3bI  Ha pnc.5 npenCTaBJIC?HbI T a K X e  KpEiBbIe MOrryIOCTEi 
e 

AJIH KpUTepHH 13, , nC?peCeseHkie KOTOPbIX C COOTBeTCTBYIO~UMH KPWBbIMU 

nJIR PB3JIUYHbIX d CBUneTWIbCTBYeT 0 llpeEiMyIlJeCTBe HOBOrO KPI ITePW 

n a w  B o r p u s e ~ ~ o f i  0 6 n a ~ ~ n  3~asemii a .  O ~ ~ K O  IUIR M ~ ~ I X  a ,    TO 

oco6e1-1~0 sa.xa-10 JVIH n p a m s e c K m i  n p a ~ e ~ e ~ a f i ,  c ~ O C T O M  d  TO n p e a M y -  
' 

LUeCTBO VORBJIReTCH OTWTJIIIBO. 

CpaBHIITWIbH0e nOBeneHkie KpHBbIX MOmOCTEi OAI-IOCTOPOHHerO KpHTe- 

pm 0; a K p m e p m  0; B ~ ~ B ~ C H M O C T H  OT n a p a M e T p a  d n o K a 3 m o  Ha  pac.6 
Ha IIpkiMepe B ~ I ~ O P K Z I  Il = 6 k i  @ H K C ~ O B ~ H H O ~ O  YPOBHH 3HarMMOCTki a = 

= 0,05. Pec.6a wtJIIoCTpapyeT 3aBaCliMOCTbi W R  0JIJiocTopOHHefi WIbTepHa- 

~ m ~ o f i  r m o ~ e 3 b 1 ,  a pac.66 - WR n~yc~opomiefi. BWHO, wo B c n y r l a e  0-0- 

C T O P O H H ~ ~ ~  WIbTepHaTHBH0fi rPinOTe3bI C O O T B ~ T C T B ~ ~ O ~ ~ &  ~ p U T e p &  0; ripe- 

~ocxonm ~pmepnfi 0: JVIH B c e x  p a c c M o T p e m b I x  3 ~ a s e ~ ~  d , a B cnysae 
P B ~ C T O ~ O H H ~ ~ ~  a J I b ~ e p ~ a T I i ~ ~ 0 f i  rkinOTe3bI ~pki~epkifi 0 3, kiMeeT npekiMy- 

uec~ao  nepen 0: B O ~ J I ~ C T H  s~asemi i  d > 0,25. 

3 2 
Puc.6. Cpasnenue h t o ~ n o c ~ e f i  o d n o c ~ o p o ~ ~ e 2 0  KpuTepm 0 K P U T ~ U R  0, 

6 3asUCuMoCTU OT napmerpa d ~ A J I  O ~ H O C T O P O H H ~ ~ ~  (a) u d s y c ~ o p o ~ ~ e i  (6 )  
WlbTepHaTU6HblX EUnOTe3 Ha npuMepe ebr6op~u n=6 U ypO6KIl 3HUVUMOCTU 

a =0,05. 

YkiUIeHHb~fi PaCseT MOWOCTU nBYCTOPOHHer0 KPIITePKFI 0: no OTHO- 

m e H m  K O A H O C T O ~ O ~ ~ ~ ~  a n b ~ e p ~ a r n ~ ~ o f i  r u n o T e 3 e  H e  ~ ~ O B O ~ W I C R ,  no- 
c ~ o n b ~ y  3 ~ a s e ~ a e  M o w o c T n  B   TOM cnysae, o n p e n e n R e M o e  IUIR YPOBHR 

3HarIHMOCTkI a ,  PaBHO 3HarIeHkIHJ MOWOCTH OAI-IOCTOPOHHWO KPUTePHH nO 

OTHOUleHHKl K  TO^ Xe TUIlOTe3e, HO yXe W H  YPOBHR 3HaYEIMOCTki 012, W O  

CJlWyeT a3 BkIm y p a B H e H ~ l ?  W H  KPUTkNeCKOrO 3HarIeHm Za B CJIyrIae 0-0- 
3 

CTOpOHHerO kI nBYCTOPOHHer0 KPkiTePkieB 0 (CM. pa3n.l). 



Ha n p a K T H K e  ABYCTOpOHHHe rHnOTC3bI BCTpeYaIOTCR rOpa3AO YaIIle, YeM 

OAHOCTOpOHHHe. ~ P U M ~ ~ O M  MOXeT CJIyXUiTb TOT @ ~ K T ,  YTO name IIpH He3Ha- 

W T ~ J I ~ H O M  H ~ M ~ H ~ H U U  n f l c n e p c m i  omoro ~3 r a y c c o B c K f i x  pacnpenene~&i 
B MOAeJIH O ~ O C T O P O H H ~ ~ ~ ~  rHnOTe3bI (pa3n.3) npOHCXOAHT npeo6pa30~a~ue 
o A H o C T O ~ O H H ~ ~ ~  a J I b ~ e p H a ~ k i ~ ~ 0 f i  rUlTOTe3bI B ABYCTOPOHHIOIO. (Ha pkic.~'la 
H306paXe~b1 NlOTHOCTH raYCCOBCKHX p a c l I p e ~ W I e H H f i ,  COOTBeTfXByKJIIlHe 

I $ Y H K ~ ~ M  p a c n p e n e n e H u n  K o H K y p u p y I o r r r a x  rano~es) . 
Oco6oe MeCTO 3aHHMaIOT 3ZlAaYU C COCTaBHbIMH aJIhTepHaTHBHbIMH 

rHnOTe3aMU AByCTOpOHHerO TUIB*. & I n  TaKHX r H n O T e 3  3MnUpHYeCKaR 

s b 1 6 0 p ~ a  n p a H a m e m T  p a c n p e n e n e H u m  Fi c B e p o R T H o c T b m  C i ,  rne i = 1, 

e 
2, ..., e , a c i yA0BJIeTBOpReT YCJIOBHKJ 2 C i =I. O ~ ~ ~ H U Y U M C H  PaCCMOT- 

i =1 

Puc.7. ,&a ocnoenbrx Tuna anbrepnaruenbtx d ~ y ~ ~ o p o n n u x  Z U ~ O T ~ ~  HI: 
F=o no ornouenum K nyneeofi ~unore3e H,,: F = F@ 3adannoii mornocmm 
N(0, 1) : a) 2UnoTe3a H1 npedcrasnena I L I I O T H O C T ~ ~  ~ ( 4 ,  3); 6 )  cocraetim 

zunoraa H1 onpedenena d e y ~ ~  ZayccoecKunu pacnpedenenu~~u N(-5,  1 )  
U ~ ( 5 ,  I ) .  

- 

* nodo6nbre 3adaW UUCTO 603HUKUK3T 6 @ U ~ U K ~  UUCTUY BblCOKUX 3~epZuc (w., 
wnpunep, / l a / )  npu anmme pacnpedenenu f i ,  n o q u a a b t x  e payfibrare o d n o e p e ~ e n ~ o z o  
U3Me&DeHur! o ~ H U X  U TeX Xe 8enUVuH ( B P ~ M R  ?lpOflCTU, MUCCU, UOHU3U~UOHHble nOTepU 
U dp.)  HeCKOflbKUMU ~ ~ T ~ K T O P ( L M U ,  U nped~Ta8fl~tO~UX ~06012 CyMMy pacrpedenenuii. 
6b136UHHblX  UUCTUl#LMU Pa3HblX COPTOB. 

peHHeM c n y s a R  f = 2; T o r n a  c y r r r e c r s y I o T  pse @ ~ H K U H U  Fl u F,, c o r n a c H o  

KOTOPbIM MOrYT 6 b 1 ~ b  P a C I I p e A m e H b I  3JIeMeHTbI B ~ I ~ O ~ K U ,  llpHYeM BepoHT-  

HOCTH, C KOTOpbIMU KaXAaH 113 B ~ I ~ O P O K  npUHaAJIeXUiT TOMY l inH UHOMY 

3aKOHY, YAOBJIeTBOPRIoT YCJIOBUH) C 1 + C 21 1. Ha pnc.76 CXeMaTHYeCKH 

H 3 0 6 p a ~ e ~ b 1  NlOTHOCTU, COOTs€TCTByIOI4ie ~ 0 C T a l 3 ~ 0 f i  rUnOTe3e ,  &llH KOTO- 

poi3 F1 > Fo , a F2 < Fo. B  TOM cnysae WFI pa3pene~a~ K O H K ~ ~ H ~ ~ ~ I I ~ H X  

rHnOTe3 CTilHOBHTCR ~ I $ @ ~ K T H B H ~ I M  npUMeHeHHe ABYCTOPOHHerO KpHTepUfi 

~ ; ( C M .  p a 3 A  2.2), n0CKOJIbKy 3HaYeHUR CTaTHCTHKH 0; BbIYHCJIReMbIe 

B ~ I ~ O ~ K ~ M  M reHepaJIbH0f i  COBOKYIIHOCTH Z I J I ~ T ~ ~ H ~ T I ~ B H O ~ ~  rUnOTe3b1, 

6ynyr rpynrIUpoBaTbCR B o6nac~nx - j n 3 / 2  H +n3l2, TO eCTb IIpeAWIbHbIX 

3 ~ a Y e ~ H f i  CTaTHCTHKM 0 /lo< B 3aBUCHMOCTH OT TOrO, KaKOMY H3 P a C n p e -  

nene~uii  F1 IUIH F2 n p m a A n e x H T  ~ b 1 6 0 p ~ a .  Cneaosa~em~o,  K P U T H Y ~ C K ~ I O  

o 6 n a k b  6 y n e ~  OnpeAeJIRTb HepaBeHCTBO lo I > 2,. 
M o r r l ~ o c ~ b  pByCTOpOHHer0  KpHTepHH no O T H O I l l W ~  K COCTaBHbIM 

ZIJIbTepHaTUBHbIM rHnOTe3aM C e = 2 OllpeAWIHeTCH BbIpaXeHHeM: 

me P - MOIIlHOCTb Kp?iTepUH IIO OTHOIlleHHKJ K C O C T ~ B H O ~ ~  lWnOTe3e,  P I ,  P - 
MOLIMOCTH KPHTePHH no OTHOIUeHUKJ K COOTBeTCTBYIOIUUM OAI-IOCTOPOHHHM 

r ~ n o ~ e 3 a ~  F1 H F2. 
3 Heo6xona~o OTMeTHTb, 'IT0 ABYCTOPOHHZ~~~ ~ p f i ~ e p ~ f i  ~ , , U e J I e ~ 0 0 6 p a 3 ~ 0  

npHMeHHTb T a K X e  U B TOM CJIyYae, K O r A a  THII Z I J I b T e p ~ a T k i E ~ o f i  rHIIOTe3bI 

sapa~ee ~e H ~ B ~ C T ~ H .  

k i c c n e n o s i l H b 1  OCHOBHbIe C B O ~ ~ C T B ~  KpUTepHeB; n O K a 3 a H 0 ,  YTO OHH yCT0fi- 

YUBbI, a no OTHOIUeHHIO K OjIJ-IOCTOPOHHHM aJIbTepHaTHBHbIM rUnOTe3aM 

T a K X e  COCTOHTWIbHbI U HeCMeIUeHbI. &IR MaJlbIX O & ~ M O B  B ~ I ~ O P K H  n = 3 ,  6 
H 9 wCJIeHHbIM PaCYeTOM IlOJIyYeHbI H H C C J I e A O a b I  3aBHCUMOCTH M O W O C T H  

O ~ O C T O p O H H e ~ O  K p H T e p m  B CJIyYae, K O r m  HyJIeBaFI H aJIbTepHaTkiEHaR 

r a n o T e 3 b I  n p e A m a s n e H b r  r a y c c o B c K a M u  p a c r r p e p e n e H m M a  c A u c n e p c m M a ,  

pal3HbIMH 1, U C p e m H M H  3 H a Y e H m M H ,  P a 3 J I H Y W v M I I C H  H a  BWIUYUHy d ,  
n p u H n M a I o w m  3HaYeHUR 0,2, 0,4, 0,6, 0,8 H 1,o. Ha OCHOBaHHU IIOJIyYeHHblX 

3 2 
~ ~ B H c H M o c T ~ ~ ~  IIpOBeAeHO CpaBHeHHe KpHTepAeB on  H on , BbIHBHBIllee ripe- 



AB~opbr C I M T W T  CBOUM IXPURTHbIM AOJIrOM n 0 6 ~ 1 ~ 0 ~ a p U ~ b  npo@eccopa 
E . n . T m ~ o s a  3a nOCTORHHYIO nO~epxKy  HaHHbIX H C C ~ ~ ~ O B ~ H U # ,  a TaKXe 
H.M.9ep~osa 3a nones~b~e 06cymse~m a ueHHbIe s a ~ e s a ~ w .  

3penoe H.B., M~UOB B.B. P10-89-677 
K p m e p ~ ~  COnIIICUR, OCHORaHHhle Ha nposepowofi CTaTHCTHKe 

Q 

ofl- r [ s n ( x )  - ~ ( x )  18dF(x).  
-e. 

Onpeaenam n ceohmea. Momoc~b  JVIH ManbIx n 

, P ~ C C M ~ T ~ H ~ B H ) T C R  OrutOcTOpoHHHe H RByCTOpOHHHe Kpmepm cornacm, nompoeHHue 

819 " I 
a npoBepowmf4 CTaTHcTHKe - n f [s,,(x) - F ( ~ ) I ' ~ V X ) .  klccneno~anu moBHue - m 

ceohcrea Kpwrepuee; nolca3am0, wo OHH YCTO~IIHBU, a no OMOUIWHIO K OaHocToponnHM 
MbTePHBTHUHblM rHIIOTBJBM I(IKW(0 COCTOHTWbtlbI H HBCMBWBHbI. Ann MMblX O ~ & B M O B  Ybl-  

BOPKH (D < l o )  'IHCnWHbIM PaC'IeTOM nOJIyqWbl 3aBHCHMOCTH MOWOCTH KPHTePHfl 0' OT 

y p a ~ ~ ~  P H ~ Y U M O ~ H  a MA anarepHaTmeHblx rmnoTe3 onpenenmnoro e m ;  nolcaseno nbm- 
~ y ~ e m e o  omocropoHHero xpmepw o: no omolueHm K KpwrepHm o fj B cnyqae owo- 
CTOpOHHHX UJIbTepHaTHBHbIX rHnOTW, a TaKXe CptiBHHMOCTb no M O W O c T H  3THX KPHTepHW 
AJlfl IIByCTOpOHHHX MbTepHBTHBHbU lWnOTf3. 060~~0BblBae'T~fl ~ M B K T H B H O C T ~  npHMeHeHHR 
ORHOCIOpOHHeI'O KpHTepWi 0; B CJlyWe ORHOCTQpOH!MX 8JIhTepHaTHBH~X rHllOTe3,Onpl?n8lleH 
KJlaCC 3W4, Mfl KOTOpbIX uenecoo6ptu~o HCnOnb3OBIlHHe RByCTOpOHHerO KpHTepHR 0 '. 

Pa6OTTI BbInOJlHeHa B nII60pa~opHH B ~ I I I H C ~ H T ~ J X ~ H O ~  TeXHHKH H BBTOMBTW3- OUR& 

Coo6ue~ne 0 6 a e ~ m w n o r o  nnCmTyra JVJ~PHUX Hccneno~nnHR. A y 6 ~ a  1989 
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Zrelov P.V., lvanov V.V. P10-89-677 
Goodness-of-fit Criteria Based on Teat Statleticn - 
oi[ - naIe  ( [S,(x) - ~ ( x ) l ~ d ~ ( x ) .  

-v 

Definitiom and Properties. Power for small n 

The one- and tworidedgoodness-of-fit criteria based on tent ntatiaticn 
a. Ps - pa'p f [ 8, (I) - F(x) I am (2) 

-01 

are considered.The main pmpertiea of crtterla are examined; it L ahown that they are atable, md 
In the cane of oneride alternative hypotheaee conairtent and unbiased. For mall m p l e  clizer 
(n < 10) the dependence8 between criteria' power and nignificance level a for name t y m  alterna- 
tive, hypothelie were received. The onesided - critbria bar, an advantage aver =- te& for 
oneside altematiie hypothew, and ia compared with the latter for two-aided Qtemativer. 
The oS- criteria effectivenean of uee in the cane of oneside alternative hypotheen waa grounded. 
The c&a of t d r  L defied for which uing the two4ided a:- criteria ir preferable. 

The inveatiwtion haa been performed at the Labratory of Computing Technique8 md  
Automation, JINR. 
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