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1. BBe~eHHe 
. ,• 

B pa6oTe [1] nocTpoem,1 KpnTepIUI corrracmr Ha ocHoBe' non011 nena

paireTprrqecKoii CT!l.TIICTHKII w~ [2], uccrieAODaHI,I OCHODHbie CDOHCTDa 

3THX KpHTeprren, c noMorn.1,10 MOAerruponamrn 1-myqeHo noneAe:Eiue <l>YJI
KD;IIII MOI.J.J.HOCTII AJIJI MaJibIX o6'beMon n1,16opKII n II neKoTophlx Tunon· 

, aJibTepHaTI-IBHhlX rn110Tea. IlponeAeHo nx cpannemre c 1mnecTHbIM xpn

·. TepneM. wt, BhlJIBIIDlllee npenMyI.J.J.eCTDO HODOrO KpIITepHJI p;JIJI aap;aq C . . - . 
op;HOCTOpOHHeH aJibTepnaTIIDHOH I'IIIIOTeaon npn MaJibIX-n. 

B HaCTO.S:I.J.J.eH pa6oTe D paMKax nop;~Op;a ,I(.'CfaTIMeHa [3] HC~Jie1J.YeTC~-. 

MOUJ,HOCTI> cip;HoCTopoimero xpii;epHJI w~ p;mr crryqa.s: 6orr1,rnrrx n. Ilpo

. . DOAHTCJI _ero cpannemie C KpIITepneM W~, a TaUKe C KpHTepIIeM 

' ' . 00 .. ' 

w! =.~ j [Sn(x) ,- F(x)]dF(x), (1) 
-:-00 

cn.m:mHHbIM co CTa.THCTHKouCr.(cM. HH~Ke). 

2, AcHMilTOTH"IeCKHe pacnpe~eJieHH.11 CTaTHCTHK 

w~ H w~ B cnyqae npn::e:a~Jie:>KHOCTH B'bIOOJ?KH 

aJibTepHaTHBHO~Y pacnpe'~eJieHHIO . · ! 

Byp;eM pacc~aTprma.Tb KpnTep:im nponepKII rnnoTea o nrrp;~ <l>YHKD;IIII 

pacnpep;erremrn Ho :· F = Fo npoTnn op;nocTopoHHeii aJI1>TepHaTunHoi'1 

. rn110TeaM H1 (p;irn onpep;erreHHOCTH .:... 11panocTopoHHeii H1 : G < F0). 

K puTepnn w~ ( cM;; HanpHM_ep, [9]) n w~ [2) noCTpoem,r Ha cTaTIICTII_- •. 
xax: 

' '. (X) ' , ·. . 

w~ = n_ j (Sn(x)..:: F(x)]2dF(i:) 
'-oo . 
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w~ = n~ j [Sn(x) - F(x)] 3dF(x), (3)' 
-00 

rp;e Sn( X) - 31\HIIIpIIqecKaH q>yHKil;IUI pacnpep;erreHIDI TIO BbI6opKe X1' x2, ... ' 
Xn, nowmmnorn.e1k.ll naKoHy pacnpep;erreHH.ll Hyrrenofr rr-rn0Ten1,1 F(x) = 
Fo(x), n - 06'1,eM n1,16opKH. 

Ecrrn HeKoToprur 3Mm1prr-iecKa.ll n1,16opKa i1, i2, ... , Xn np1rnap;rre)KIIT 

arr1>TepHaTIIDHOMY pacnpep;erreHIIIO G, TO nerrnqIIHbl (2) II (3) xapaKTe

p1my10T OTKJIOHem-re BbI60pKII, nop;qIIH.llIOW:eHC.ll naKOHy pacrrpep;erreHII.ll 

am,TepHaTIIDHOH rrm0Ten1,1, OT pacnpep;erremrn Hyrrenorr rnnoTenhl. 8M

mrp1r<-recKy10 q>yHKD;IlIO pacnpep;erreHII.ll n 3TOM crryqae 6yp;eM 06onHa'!aT1> 

Sn(x), a CTaTIICTIIKH, COOTBeTCTBCHHO, qepe:'.3 w~ II w~: 
00 

w; = n j [.§n(x) - F(x)]2dF(x) (4) 
-00 

II 
00 

wJ = n~ j [Sn(x) - F(x)]3dF(x). (5) 
-00 

CTaTHCTIIKII W~ H w! Y)l;06HO npep;CTailliTb D mrp;e: 

l 

w; = n j[Gn(u) - u)2du, (6) 
0 

1 

w~ = n~ j[Gn(tt)- u]3du, (7) 
0 

rp;e Gn ( u) - aMrrnp1,rqecKaH q>yRKIUrn, nocTpoeHHa.ll no n1,16opKe u1 = 
F(ii),u2 = F(i2), ... ,·un = F(in) rm pacnpep;erremrn G(u). 

Pacnpep;erremrn w; II w~, KaK II3BeCTHO, He .lIBII.lllOTC.ll rayccOBCKIIMII 

n TOM crryqae, Korp;a H0 nepHa. Op;Haxo, n crryqae, Korp;a nepHa arr1>Tep

HaTIIBHM rIITIOTena, nem-rqnHa w2 (cM. HII)Ke), HOpMIIponaHHaJ.[ onpe

p;erreHHhlM o6panoM, .llBII.llCTC.lI aCUMIITOTIIqecKII HOpMaJibH01I. ,r:i:oKa3a

TeJibCTBO 3Toro cpaKTa cop;ep)KlITC.lI B pa6oTe '-lanMeHa [3], B KOTopo:rr 

noKanaHo, '!TO nerr1-1qIIHa 

vn [w2 -C(G)], 

le-.tll:il!l(•riWI Jfflt'I'lff1' I 
u-e,sw1 &ee-Hl~ 

~~n~aTEKA 



rp;e 
1 

w2 = j [u-Gn(u)]2 du, 
0 

1 1 

C(G) = j 82(u)du + 2 j 8(u)G('u)du -2D(l) + 2E [D(u)], 
0 0 

u 

8(u) = u- G(u), D(u) = j 8(t)dt, 
0 

.lIBIDieTC.lI cyMMOI1 acHMl1TOTITtJecKII HOpMam,Hoi'r crry,:.rni'rnoi'1 nerrwmHhI 

II BelIII~IIHhI, CTpeM.H~eiic.lI K HYlIIO 110 nepO.lITHOCTH. 

T.o., 11pn 6orrhIIIHX ::ma•-iemrnx n CTaHODIITC.lI D03MO)KHhIM a1111poKCII

MTipOBaTh pearrhHOe pac11pep;erreHne cTaTHCT;IKH w2 raycconcKHM, 11apa.

MeTphl KOTOporo MoryT 6hITh Dhl'·IlIClleHhl. K cmKalleHIIIO, n pa6oTe [3] 

He p;aHhI Bhipa)KeHH.lI p;IDI 0TIIX 11apaMeTpon n o6~eM crry~ae, a 11pune

p;eHhI 11pu6mrn<:eHHhie nHa~eHH.lI MaTeMaTII~ecKoro mKnp;aHII.lI II p;IIc11ep

CIIII caMoii CTaTIICTHKII w2, Bhl'-IIIClleHHhie )];lI.lI HeKOTOphIX KOHKpeTHhIX 

arrhTepHaTHB G (cM. rrr.3). 

B panmITIIe IIccrrep;oBaHHii [3], 11epexop;.lI K 011pep;erreHIIIO cTaTHCTHKH 

B DH)];C W~ = nw2, MO)KHO 110Ka3cl.Th, "-ITO DClIIl'IlIHa. 

w~-n · C(G) 
J4nD [D( ui)]' 

rp;e D[.] - p;IIc11epc1rn BerrH~IIHhI D( ui), pac11pep;erreHa 11pII6mmHTCllhHO 

HOpMallhHO co cpep;HIIM a II p;IIc11epcneii a-2: 

a=n-C(G),: a-2=4n-D[D(ui)]. 

BemrtJIIHhI C( G) II D[D( ui)] MoryT 6hITh DhI"rncrreHhI n o6~eM nnp;e: 

1 

C(G) = j 82(u)du, 
0 

D[D(u;)] = 2 j dt28(t2)G(t2) j dt18(t1)- [i 8(t)G(t)dt]

2 

< oo. 

0 t2 0 . 
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T.o., IICKOMhie Dhrpa1KCHH.lI ;a;rr.H 11apa:rv1eTpon a1111poKCIIMIIpyro~ero rayc

concKoro pac11pep;erremrn 011pep;eri:JIIOTC.lI crrep;yro~uM o6panoM 

1 

a=nj 82(u)du, (8) 
0 

u
2 

- 4n { 2 / dt,D(t,)G(t,) l dt18(t1) - [/ D(t)G(t)dtn. (9) 

IIepeiip;eM Te11eph K CTaTIICTIIKe w~. IIorrmKIID o0 = 1, Bhipa)l(eHIIe (7) 
MO)KHO na11ucaTh B BII;a;e: 

3 l 

wt= ni L (-l)mc:r j[Gn(u) - G( u)J3-mgm( u)du, (10) 
m=O . o 

r;a;e 9m ( u) = [ u - G ( u) l m' a er - 6IrnoMIIallhHhie K00<pqm:a;IICHThl. 

IIocKOllhKY <pyHKD;IUI 91(u) HHTerpHpyeMa Ha 0Tpe3Ke [0,1] II yp;OBrre

TDOp.lieT HepaBeHCTBY O < 91 ( 'l.l) < 1, TO 

1 1 

0 < j 91(u)[G(u) -Gn(u)j2du $ j[G(u) - Gn(u)]2du. (11) 
0 0 

IfoneCTHO (Cl\L, D "IaCTHOCTII, [3]), "ITO 11pH n--+ 00 BelIII"-IHHa 

1 

,/ii, j[G(u) - Gn(u)j2du 
0 

CTpeMHTC.lI K HYlIIO 110 BepO.lITHOCTII, H, crrep;oBaTellhHO, C y~eTOM Hepa

DCHCTB ( 11), 11orry~aeM 

1 

vn j g1(u)[G(u) - Gn(u)]2du .!+ 0 11pH n--+ oo. (12) 
0 

Y~IIThIDaJI TaK)Ke HHTerpnpyeMOCTh Ha 0Tpe3Ke [0,1] <pyHKD;IIii G( u) II 

Gn(u), yp;onrreTnop.lIIO~Hx HepaneHCTDaM O < G(u) < 1 II O < Gn(u) < 1, 
MO)KHO 3al1HCaTh: 

1 1 

lvn j[G(u)- Gn(u)] 3dul $ lvn j G(u)[G(u) - Gn(u)]2dul + (13) 
0 0 

1 1 

+lvn j Gn(u)[G(u) - Gn(u)j2dul $ 2vn j[G(u) -Gn(u)]2du P~00 0. 
0 0 
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PaccMoTpIIM µ;arree HHTerparr: 

1 1 1 

j g2(u)[Gn(u)-G(u)]du = j 92(u)Gn(u) - j g2(u)G(u)du. 
0 0 0 

u 
O60::ma .. rnn -qepea R(u) = J g2(t)dt, rrorrrun-i: 

0 . . 

1 1 n 
j g2(u)G11(u)du = R(l)- - I: R(ud. 
0 n i=I 

C y-qeTOM (10) II (15) M02KHO aarn1caTb: 

w3 . 1 { 1 n } 
--2!. = -vnf g3(u)du - 3,/n - L [R(ui) - E(R)] -
n n. 1 0 1= 

{ 

1 · I } 
-,/n 3 [ 91(u)[G(u) -Gn(u)]2clu - [ [G 11 (u) - G(u)]

3
du , 

rµ;e 
1 1 1 

E(R) = j R(u)clG(u) = j g2(t)dt- j G(t)g2(t)dt. 
0 0 0 

B1,1pa)Kem1e (16) MO)KHO rrpeo6pa::30BaTh K DII)];y: 

-3 1 
~ + vnf g3(u)du 
n 0 

J9D(R) 

1 

x{3 j g1(u)[G(u) 
0 

¼ f= [R(ui) - E(R)] r,;; 
~1 - vn -=.:..__-==--- - ~= X 

✓ D~~l 3J D( R) 

1 

Gn(u}J2clu + j[G11(u)- G(u)] 3du}, 
0 

(14) 

( 15) 

(16) 

(17) 

(18) 

r)];e E(R) - cpe)];Hee aHa"femre crrrranHon nerrwnrn1,r R(ui), a D(R) = 
E(R2) - E 2(R) - ee )];ncrrepc1rn, onpe)];emreMan: paneHcTDO:M 

I 1 I 

D(R) = 2 j G(t2)g2(t2)dt2 j g2(ti)dt1 - [j G(t).112(t)dt]
2 

< oo. {19) 
0 t2 0 

Tfo (12) II (13) crre)];yeT, '9:TO Ilbipa:il<:eHIIC n KpyrrrhIX CK06l(aX n (18) cxo

)];IITC.ll no nepO.llTHOCTII K HYlIIO npII n--> CX). 

6 

~ 

.~ 

} 

TaKIIM o6paaoM, crry-r-rm'iHan: nemP-nrna. rrpe;a;cTamrneMan: rreno:i'1 '9:a

CThIO ( 18), .llDlI.lleTC.ll cyMMOII ClIY'IaIIHoii DelIIP-IIIHhI, CTpeM.llllleiic.ll no 

nepo.llTHOCTII K HYJIIO, II crry-r-rni'rno{I nemPUIHbI 

¾ _i: [R(ui)-E(R)] 
1=1 

✓DhR) 

IIMe10me11 acIIMIITOTIP-IecKII HopMarr1,Hoe pacrrpe)];erremre N(0, 1). IIo-

3Tmry crrria{rnrur DClIIPIIIHa 

- 3 I 
~ + /n.{g3(u)du · 

0 

J9D(R) 

TaK.iKe n:MeeT acnMIITOTir"IecKn H0JYl\IalibHoe pacnpe)];errem1e N(0, 1). OT

CIO)];a ClIC)];YCT, '-ITO pacrrpe)];eJieHire crrrudrnbIX DClIII'-IHH w~ rrpn 6orrbll1IIX 

3Ha'-ICHII.llX n CTpeMHTC.ll K HOpMalibH0MY pacrrpe)];elieHIIIO co cpe)];HIHvf II 

)];IICIIepcnen, paDHbIMII 

I 

a= -n~ j 93(-u)clu II a 2 = n29D(R), (20) 
0 

HlIII C y"feTOM ( 19) 

{ 
I I [ I l 2} a

2 = 9n2 2 j G(t'2)92(t2)dt2 j Y2(t1)dt1 - j G(t)g2(t)dt . 
0 12 () 

(21) 

Crre)J;yeT OTMCTIITh naMeTHoe cxo)];cTno cpop:rvryrr )];IT.ff cpe)];HIIX 3Ha'-ICHHII 

II )J;IICITepCIIH CTaTIICTIIK W~ (cM. (8) II (9)) II w;) (Cl\I. (20) II (21)). OTII 

cpopMylihI IIO;JilOJI.llIOT Ilbl'9:IIClI.llTb COOTDCTCTDYIOIIlIIe rrapaMeTpbI rrpaK

TII'-ICCKH )];JI.a mo6o{r <pyHKIJJIII pacrrpe;a;erremrn, cooTneTcTny10me11 arr1,

TepHaTHnHoii rnrroTenc G. OTO n,aeT IlO;Jl\10.iKH0CTb OI!CHIITb MOIIlHOCTII 

KpIITepnen u..1;; II w~ ;a;JI.ll JII06oii KOHKpeTHOII na)];a .. m, ecmr ofrI,eM 3MIIIIpII

YJCCKOII n1,16opK11 ;a;ocTaTo•rno nerrnK. D rrrane 3 :no 6y;ri;eT c;ri;erraHo )];ITH 

n,nyx CITCIImtJibHO DbI6paHHbIX cpyHKil;IIii, '-ITO Il03D0JIIIT 0I!CHIITb MOIIl

H0CTb C0OTBPTCTBYIOIIlIIX KpIITPfHIC'Il corrracrrn. 

7 



3. Cpeµ;Hee oHa'9:eHHe· H µ;ucnepcH.H pacnpeµ;ene

HHH BeJIH'9:HH w~ H w~ J);JI.H µ;ByX THilOB aJibTep

Ha THBHblX rHilOT€3 

B pa6oTe [3] l:forrMeH rrpegrro:;rmll cpegu MHo:iKeCTDa O)];HOCTOpOHHHX 

am,TepHaTIIDHbIX nrnoTen, )];JUI KOTOphIX nellII"IIIHa sup[G(u) - u] = .6. 
11 

(0 < .6. < 1) .lIDll.lieTC.lI qmKcnponaHHOII, OT6npaTh Tm.:ne rHIIQTe3hI, KO-

TOpble MIIHHMimIIpyIOT HllII MaKCIIMimIIpyroT MOll.l,HOCTh. l'h1 6bIJIO rro
KanaHO [3], 'ITO allhTepHaTHDHaff rnrroTena c q>JHKIJ;HCII pacrrpegcrremrn 

G(u) = Gmu0 (u): 

0 
' 

ll < 0, 
u , 0 Su< uo, 

Gmu0 (u) = ~ uo uo s tl < uo + .6., (22) 

u , uo + .6. S u < 1, 
1 . 

' 
1t? 1, 

rge O S uo S 1, a .6. - napbnpyeMhIII rrapaMeTp, MIIHIIMimIIpycT MOll.1,

HOCTh COOTDeTCTDYIOll.l,Cro O)];HOCTOpOHHero KpHTCpirn, a aJihTepHaTII

DHM nrnoTena c q>yHKu;ue:rr pacrrpegerremrn G ( u) = GM ( u), panHOII 

{ 

0 , ll < ~, 
G111(u)= u-~, .6.::;u<l, 

1 , u S 1, 

(23) 

MaKCIIMII3IIpyeT MOll.l,HOCTh COOTDCTCTny10ru;cro O)l;HOCTOpOHHero KpH

Teprrn. 
B paMKaX 3TOro rrop;xoga q3IIMCHOM )]:Jl.lI CTaTIICTHKII w 2 

( CM. rr.2) 

6bIJIII Dhl'IIICJICHhI cpegHee :JHa"ICHIIC u )];IICIIepcrrn )];Jl.lI aJibTCpHaTIIDHhlX 

rnrroTen Gmu
0
(u) II G111(u) c TO"IHOCThIO go "IlICHOD rrop.ligKa O(¾r)- 8n1 

Dhipa)KCHII.lI IICIIOJlh30DaJIIICh HM p;rr.lI ou;eHKII MOll.l,HOCTH KpHTCpIUI w
2

• 

B pa6oTe [4] q>yHKIJ;I-III (22) II (23) IICIIOJlh30Damrch p;rI.lI rrorry'IeHirn 

yKa3aHHhlX rrapaMeTpOD CTaTHCTIIK w; H W~ IIpH IIOMOll.l,II CIICTCM aHa

ITIITlI"ICCKIIX DhI'IIICJICHHII REDUCE II mu.TV! AT H. IlpII6mrnceHHhie BhI
pa:..KeHI-rn, rrorry'ICHHhlC q3IIMCHOM )];11.ll CTaTIICTI1KII w 2

, corll~CYIOTC.lI C 
TO'IHhIMII penyrrhTaTaMII pa6oThI [4]. ,Urr.lI Toro, 'IT06hI HMCTb, nonMmK

HOCTh cpaDHIITh MOll.l,HOCTII KpIITCpHCB w; n w~ n paMKaX rrpII6JIH)KCHIIII 

8 

--~ 

IA 

-. .. 

l', 

pa60ThI [3], TO"IHhIC 3Ha'-ICHirn napaMeTpon CTaTIICTHKH wJ nn pa60ThI 
[4] 6bIJIH orpaHH'ICHhl KOllII'ICCTDOM 'IllCHOD, o6ecrre'IIIBaIOll.l,IIX )];ll.ll BCllII- . 

'IHHhI w3 = wU n ~ TO"IHOCTh 0( ¾r), Hn:..Ke rrprrneµ;eHbl Bh1pa1Kem-rn All.ll 
CpC)];HlIX 3Ha'ICHHII lI )];IICIICpCIIII CTaTIICTIIK w; II wJ B yKa3aHHOM IIpII-
6rrmKCHIIH, a TaK.1Ke rrapaMeTphI raycconcnrx pacrrpegerreHIIM ( arrrrpoKcII
Mnpyroll.l,IIX pacrrpegerremrn crry'IaHHhlX nemI'IIIH w; II w~), BhI'IHcrreHHhre 
IIO q>OpMyrraM (8), (9) )];JI.JI Gmu0 lI {20),'(21) p;ll.ll GM. 

1) IlapaMeTphI )];Jl.ll CTaTIICTIIKII w; (cM. [3] lI [4]): 
a) G(u) = GM(u), 

E(w;) 

D(w;) 

n~2(1 - ~.6.) + fr(l - 3.6.2 + 2.6.3), 

b,_2 8 
~ n(3 - 2~4 + 3~5 - ~6); 

rrapaMeTphI arrrrpoKCHMIIpy10ll.l,ero raycconcKoro pacrrpegerremrn: 

a n.6.2(1 - ~~), 

b,_2 8 
a2 = n(3-2.6.4+3.6.5-.6_6); 

6) G(u) = Gmu0 (u), 

E(w~) 

D(w~) 

n.6. 3 1 1 2 1 )] -( 1 + - ) + [- + ~ ( 'ltQ - - , 
3 n 6 2 

~ nuo(l - ·uo)~4; 

napaMeTphI arrrrpoKCIIMnpy10ll.l,ero raycconcKoro pacrrpegerremrn: 

a -
(J2 

n~3 
-3-, 

n uo ( 1 - u0 ) .6. 4. 

2) IlapaMeTphI )];IT.JI CTaTHCTIIKII W~: 
a) G(u) = G111 (u), 

E(w~) 

D(w~) 

~ -[n~.6.3{1-¾.6.) + .6.r {l -3.6.2 + 2~3)], 

!:::?. ¾n2.6_4(1-6.6.2+8.6.3-3.6_4); 

9 

(24) 

(25) 

(26) 

(27) 

(28) 

(29) 

(30) 

(31) 

(32) 

(33) 



• 
napaMeTpbI annpoKcnMnpyromero raycconc1wro pacnpeµ;erremrn: 

;! ~3( 3 ) a = -n2 1- 4~, 

u2 = ¾n2~4(l- 6~2+s~3_3~4); 

6) G(u) = Gmu0 ('u), 

EC3) ~ -[n~~4 + 3Jn~
2
tto(l - u0 )] 

Wn - 4 2 . ' 

D(w~) ~ n2~ 6uo(l - uo); 

napaMeTpbI annpoKcnMnpyromero raycconc1wro pacnpeµ;erreHmi: 

a = 
(J2 

n~~4 
--4-, 

n2 ~ 6u0(1- uo)-

3µ;ecb E - cpeµ;Hee ,:ma'IeHne, a D - µ;ncnepcrnr pacnpeµ;erremrn. 

(34) 

(35) 

(36) 

(37) 

(38) 

(39) 

4. <t>yHKIJ;HH MOI.l'(HOCTH op;HOCTOpOHHero KpHTe-

pH.H W~ 

PaccMOTpIIM µ;mr onpeµ;erreHHOCTII npanocTOpOHHIOIO aJibTepHaTIIDHYIO 

rIIIIOTe3y G < F
0

• YponeHb 3Ha"IIIMOCTII a KpIITepmr w~ µ;mi TaKOII 

nmoTe3bI onpeµ;err5IeTC5I crreµ;y10U1,IIM o6pa30M [2]: 

a:= Pr{w~ < ZaiHo}, 

rµ;e Za - KpIITH'ICCKaH TO"IKa )];JI5I ypoDH5I 3Ha"IHMOCTH O'.. 0wII6Ka DTO

poro poµ;a /3 n 3TOM crry..:.rne panHa /3 = Pr{ w;{ > Zc,}. IIocKOJibKY MOll.1,

HOCTb KpIITCpirn p = 1- /3, TO MmKHO 3arrncaTb: 

P = 1-Pr{w~ > ZaiHi}. ( 40) 

Y"IHTbIBM npII6JIH)KeHHYIO HOpMaJibHOCTb pacnpeµ;erremrn w~ )];JI5I 6orrb

WlIX n, paneHCTDO ( 40) M02KCT 6bITb 3a1mcaHO D nuµ;e: 

Zo - . Zcyo-a . -

1 j (·r-a? 1 j r
2 (Z -a) P == --- exp[- · _. ]dx = - e:rp( - :_ )cl:r = <P 

O 

_ , '1fii u 2 a 2 ,/2ir 2 a 
-00 -00 (41) 
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rJH' <P - cpymmmr pacrrpe;::i;erremrn:, OTDC'JaIOUl,cUI IIJIOTHOCTH N(O, 1), an 
a rrapaMeTpbI pacrrpeµ;erremrn w~, Z0 - KpIITII'IecKaH TO"IKa }J;JI5I rrpa

nocTopoHHero Kp11Tep1rn w;{, yµ;onrreTnop5IIOUl,lliI ypanHeHIIIO <P(Z0 ) = a: 
(cM. [l]). 

B KR'ICCTDC rrapaMeTpon a II cr2 Mmirno paCC11aTpIIBaTb KaK cpeµ;Hee 

3Ha'remIe n µ;ncrrepcnro pacrrpeµ;erremrn wJ, He 5IBJI5IIOUl,eroc5I µ;mr KoHe'I

HhIX n, cTporo ronop5I, raycconcKIIM II3-3a µ;o6ano"rnoro "IJieHa n cpop

Myrre (18), Tm;: II 3Ha"ICHH5I a II a2 (c:r-.1. cpopMyllbI (20), {21) D rrrane 1), 
. ' 

rrpeµ;cTanrrHK)ll.l,IIe IIapaMeTpbI raycconcKoro pacrrpeµ;erremrn, arrrrpoKcII-

MHpyromero pacrrpeµ;errenne w~. 
B na~T05Ill.l,eii pa6oTe yKa3aHHbl(' rrpe,a;cTanrremrn rrapaMeTpon a lI a2 

pacc:t...rnTp1rnam1cb p;IT5I o:o;e~KII 1f0ll.l,HOCTII KpI1Tep1rn w~ AJHI ,a;nyx TIIIIOD 

rirnoTe3 Gmu0 (u) n GM(u) (c:r...r. Bbipa;;KeHirn (22) II (23)). KpoMe Toro, 

c :o;errbro corrocTanrremrn pe3yrrbTaT·on nacT05Ill.l,e11 pa6oTbI n nccrreµ;o

nam1fr 1:forrMeHa [3] n Ka"recTne rrnpaMeTpon· a n a2 pacc:r-.mTprrnam1cb 

TaKiKe 3Ha'ICHIIJI (32), (33) II (36), (37), flDIT5IIOUl,IIeC5I, KaK y;;Ke yKa-

3bIBcUIOCb, IIpH6mrn-.eHHOii cpopMoii TO'IHbIX Bbipa;;KeHIIII £( W~ ), D( ul~), 

Dbr'IIICJICHHbIX n pa6oTe [4]. (Ilo,a;po6Hee CM. rr.5.2 rn.5). 

5. CpaBHeHHe KpHTepH.H w~ c KpHTepH.HMH w,;, w;; 
J];JI.H 60JibllIHX n 

B pa6oTe [3] rrpono,a;IIJIOCb cpanHeHIIe KJHITt'}HH'D u,.•~, 1r, 7r1
, D:;;, [T Ha 

OCHOBaHIIII rrpn6rrmKCHHoii Oll;('HKII IIX: cpyHK:o;IIii :\IOUl,HOCTII )];JI.fl ;:i;nyx TII

rron arrhTepmtTIIBHhIX rrmoTen ( cM. rrr.3 ). C :o;errhID orrpeµ;erremrn 11ecTa 

Honoii CTaTIICTHKH w~ n p.n,a;y IIHTerpaJibHbIX CTclTIICTHK 6bIJIO rrpone,a;eHO 

cpanHeHIIe MO~HOCTeii KpnTepnen w!,. w;; n w~ Kar-: n rro,a;xoµ;e l.fom1emt. 

TaK II C HCIIOJib30BaHHCM 'IIICJICHHoro MO)];CJIIIponamrn. 

Crreµ;yeT 3aMeTIITb, 'ITO KpHTep1d1 [T, ocHonaHnblii Ha cTaTHCTIIKe 

D = Ji Lf==I u; (rµ;e u; - panHoM~pHo pacrrpeµ;err~HHbre Ha [OJ] crry"rnII
Hbie DCJIII"IHHbI), OTHCCeH l.foIIJl,ICHOM K IIHTerpaJibHbIM KpIITCpII5IM, IIO

CKOJibKY OH IIMCCT rrpocTyID CBH3b co CTa.TIICTIIKoii, 0600Ha'-ICHHOII IIM 
TV' · [-! = 1 - l {,ff' rrre 

11 ' :L I/. 11 • i-', 

l I 



oo l 

W~ = n j [Sn(x)- F(x)] dF(x) = n j [F,Jn) - u] du. 
-00 0 

CTaTIICTIIKa TV~ OTJIIr'IaeTcJI oT cTaTHCTIIKII w,I T0JihKo 1vrno;.KnTerreM 

rrepe;a; nHaKoM IIHTerparra ( CM. ( 1)). 

5.1. MoAene:poBamrn 

IlpII Bhl'1IICJieHIIII q>JHKIIJIH MOW.HOCTII p = P( o:) KpnTepuen w,\' w?i 
II wJ )];IT.JI aIIhTepHaTHDHhIX rrmbTen GM II ·Gm110 _ ncrroilhnonarrca reo

MeTpII'1eCKIIii MeTO)]; MoHTe--Kaprro. B K,rnq1,011 HCIIhITaHim reHepnpo

Barroch n C0OTDeTCTBIIH c q>yHKIIIIHMII pacrrpe;a;encmrn ( 22) n ( 23) n 
CJIJ'1aIIHhIX BeJIII'1IIH (BhP·IIICJICHIUI Ilp0DO)];IllIIICh ;IT,JI.H DhI6op01: 06'heMOM 

n = 50, 200 n 1000), KOTOphIC pacrrorraraJIIICh n mi;a;e napIIaIIIIOHH0ro 

p.ll)];a U1 < U2 < ... < Un U IICil0Jih30Damrch )],ITH Dhl"-IIICJICHII5I 3Ha'IeHIIH 

CO0TBeTCTDYIOW.I1X CTaTIICTIIK no CJIC)l,YIOI.I.J.IIi\I q>opMyrra:M ( CM., HarrpII

Mep, [8,2]): 
.jri 1 II 

w~ = 9 - .r;;:; Lui, 
- vn i=I 

2 1 II ( 2i - 1) w,1 = 1'>·· + L u,: - _') ___ . 
-It i=I -fl 

.jn n ( 2i - 1 ). [ ( 2i - 1) 
2 

1 ] wt = -8 ti 2u; - ---n- 2u; - --n- + n2 . 

IlpII reHepnponaHmr cnrr~iiHhIX nerrrr'-nm n cooTneTcTnnu c q>yH

KIIIIeii: (22)' MHHIIl\HI3IIPY!OI.I.J.CII l\WI.I.J.H0CTh, na;,1rny10 p0llh nrparr rrpa

DHJihHhIII DhI6op rrapaMeTpa ·u0• OH 6bm 0CHODaH Ha acrnvrnToTn'1eCKIIX 

cnofrCTDaX aIIbTepHaTIIBHbIX pacrrpc;a;erremrii paccMaTpimaeMbIX CTaTII

CTHK. 

,U1rn CTaTIICTIIKII. w,; rrapaMeTp -Uo DhI6npalIC5I paDHbIM 0, II0CK0libKY 

q>YHKIIIIH M0I.I.J.H0CTII KpIITepH.lI w,1, D aCIIMIIT0TWICCK0M rrpe;a;erre IIMeeT 

TO'-IHOe aHaJIIITH'-IeCK0e npe;a;cTaDJICHIIC II MIIHHMimnpyeTCJI D T0'1Ke -Uo = 
0 ( CM. II. 5.2); M0)];ClIIIpoDaHIIe 3)1,CCh rrpoD0)l,IIJI0Cb, D 0CH0DH0M, l];lI.lI 

rrponepKII caMOII rrpoue;a;yphI 110;a;errnponamrn II 0IICHKII ee T0'-IH0CTII. 

,Urr.a CTaTHCTIIK w~ II w~ IICIIOJih30Darrc.a q>aKT rrpn6rr:mKeHHOI1 raycco

D0CTH HX pacrrpegerreHIIII IIpII 6orrhWlIX n ( CM. rrr. 2), a, ClIC)];ODaTeJibH0, 
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naDIICIIMOCTII pacrrpe;a;erreHIIII TOJlhKO OT )];nyx rrapaMeTpOB - cpe;a;Hero H 

)];IICrrepc1rn. Ilo3TOMY )];JI.JI Db16opa ::ma'1eHm'i rrapaMeTpa uo ;a;ocTaT0'1HO 

6hIJIO rrpoauammuponaTh naDI-ICIIMOCTII 3TIIX rrapaMeTpon OT uo, DH)]; 

KOTOpbIX MmKeT 6hITb rrpe;a;cTanrreH )];illl rIIITOTe3hl Gmua crre;a;yIOI.I.J.lIMII 

Dhlpa1KeHII.lll\1II 

.6_3 1 
E(w;) == n 3 (1 + 11) + 0(1), 

3 .6. 4 
E(w~) == -n2 

4 + 0( .fii), 

D(w;) == rm0(1- uo).6.4 + 0(1), 

D(w~) !::!. n2.6.6u0 (1- -u0 ) + 0(n). (42) 

Mn ( 42) xopowo DII)];H0, 'ITO cpe;a;m1e nHa'1emrn ;a;rr.a 06e11x CTaTIICTIIK rrp11 

60JihWIIX n He namIC5IT OT uu, a ;a;ncrrepcIIII HMeIOT MaKCIIMaIIhHhie 3Ha'1e

HII.ll I1p1I Uo = ½· cho 03Hq-'1aeT, 'ITO C0OTDeTCTDYIOll!He q>yHKIIHII M0I.I.J.

HOCTII ;a;omKHhl MIIHIIMII3Ilp0DaThC5I npII ;)TOM 3Ha'1emrn rrapaMeTpa l. 

,Urr.a DhI6paHHoro ypoDHJI 3Ha'1IIMOCTII 0:. 3Ha'1CHIIC q>yHKUIIII MOI.I.J.

H0CTII P = P( a) ouemrnarroch rrocrre ceprrn N HCIIhITaHm'i crre;a;yrow.nM 

o6panoM 

P(w~) = N [Za(w~)] 
N ' 

r;a;e Za(wA) - KpIITH'1ecKoe nHa'1em1e ;a;rr.a na;a;aHHoro a 2 , i = 1, 2, 3, a 

N[Za(w~)] - '-IIIClIO IICIIhITaHHH, y;a;onrreTnop5IIOI.I.J.HX CO0THOWeHirnM 

u.{ < Za(wf1 ) rrpn i = 1 n 3, 

I-I 

-2 · z (-2) Wn > 0 Wn. 

Ilpn reHepnponamrn crry'1aIIHhIX nerrII'1IIH D cooTBeTCTDIIII c (22) II 

(23) IICI10lJl,30DaJIC.lI MeTo;a; o6paTHhl_X q>yHKUHH, Y'1HThIDaIOI.I.J.lIII panpbl

DHOCTh GM II Gmuo, rrp11'1eM p;ll.ll orrpe;a;erremrn o6paTHhIX q>yHKUIIH HC

IIOJib:JOBaJIC.lI arrropIITM, OITIICaHHhIII n [6]. 
BhI'-IIICJieHirn rrpono;a;1irruc1, ;a;rri crre;a;yrow.mc 3Ha'1eHlll1 ypoBHJI 3Ha'1H

MOCTII a: 0,005(0,0005)0,0095; 0,01; 0,025; 0,05(0,05)0,95, a rrapa-

1 B pa6oTe 'fanMena )l,l!JI CTaTllCTHK () n w~ paccMaTpHDaJl!ICh Te ;Ke ;rna'ieHIIJI ua, XOTJI BOOMOlKeH 

H p,pyroii nyTh, COCTOJ!ll.\l!TI B J\.Hllll!MllOa1111n MOll.\HOCTI{ COOTBeTCTBYIOll.\ero Kpl!Tepnll no napaMeTpy 

Uo J];llJI KOHKpeTHO!I Bb160pKH n n qmKcnpoBaHHhlX D. H o 
2.Ii:nJI CTaTHCTHK w~ H w! HeT Ta6mu-1 npo11eHTllhlX TO'ieK )l,JIJI Bh[6opoK n = 50,200 11 1000, Il03TOMY 

KpHTH'ieCKJte 011a'!e111rn pacnpep,enemrn w~ onpep,enJinnch no Ta6n1111aM acHM!lTOTH'!eCKHX q>yHKIJ;Hii 

pacnpep,eneHHJI [5], 'a KpllTH'ieCKHe oua'iellllJI Kp11TepnJ1 w!, B nnµ;y OTCYTCTBHJI ac11MUTOTH'leCKHX 

. Ta6m111, - no Ta6m111aM )l,JIJI n = 10 (7]. J:i:nJI w! TaK;Ke 6paJJHCb aCHMUTOTH'leCKHe OHa'leHHJI 
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• 
MeTp b. IIpII 0TOM IIpIIIDIMaJI ::ma'lemrn 0,025; 0,05(0,05)0,5. '9:ncrro IIC-

IlI,ITaHIIH N rrnMerurnoc1, OT 1000 ;a;o 3000. 

Crry'lan:, Kor;a;a B Ka'leCTBe aJII,TepH8:TIIBHOfI rIIIIOTe3bl BI>I6upaeTCJI 

q>yHKD;IUI pacrrpe;a;erreHHJI Gmuo, cooTneTcTnyeT na;a;a'le c Han6orree 6mm

KHMII rHIIOTenaMII, pan;a;erreHIIe KOTOpbIX oco6eHHO naTpy;a;HeHo. 

p ~-:···· I 1.00 j 2/ 3 •••• -.:::::: 

~:.-/·~·•·· .. 
0.80 :.J. .,, ! 

, : , . . . 
0.60 ~: f 

'.! 
0.40 

a 

mm 
0.20 if n = 50 

6 = 0.3 

0.00 1 I I I I ,.,, 

0.00 0.20 0.40 0.60 0.80 I 00 

oc 

1.00 ~--------------~ 

p 

0.80 ......... 
5 

____________ ... 

J , 

0.60 6 

0.40 

1nm 
n = 50 

ow 6 ~ 0.35 

oou +.~:,:;,::.:.:.:.:-:::::::=-
0.00 O.~O O -40 0 60 0.60 I 00 

a X 10 2 

Puc. 1: 3aBUCHMOCTH MOll.\HOCTeII KpHTepneB w~ (KpIIBbie 1), w~ (2) n w;! (3) OT 

ypoBH.!I 3Ha'IHMOCTH a ;a;irn runoTe3bI Gmo npu n = 50 II qJI-lKCIIpOBaHHbIX ~= ~ = 
0.30(0.01 :::; a :::; 1) (a) u ~ = 0.35(0.0005:::; a :::;-0.01) (6). To'!KaMH OTMe~reHbI 

BbI'IHcneHHbie no aHanUTII'IeCI(HM <pOpMynaM 3aBHCIIMOCTII ;a;nH KpIITepueB w~ ( 46) H 

w~ (4a H 56). 

Ha p11c.l, 2 II 3 rrpe;a;cTaBJieHI>I xapaKTepHI>Ie Kp1rn1,1e MOI.IJ;HOCTII nc

crre;a;yeMI>IX KpIITepHeB ;D;JIJI rIIIIOTe3bl Gmuo IIpII Tpex 06'beMaX 0MIIII

pII'leCKOH n1,16opKH n = 50, 200 11 1000 ;a;rrJI HeK0Top1,1x nHa~1eHIIII rra

paMeTpa b. (xapaKTeprmyI<?w;ero "oT;a;arreHHOCTI>" Hyrrenon: II arrI>Tep

HaTIIBHon: rHIIOTen). Ha 0TIIX )Ke pIICJHKaX rrpe;a;cTaBJICHI,I HeKOTOpI>Ie 

penyrrI>TaTI,I pac~1eTOB ITO aHam1nr~1eCKIIM q>OpMyrraM ( CM. II. 5.2). 

AHamm namICIIMOCTen:, rrpep;cTanrreHHI>IX Ha pnc.l, 2 II 3,noKanI>rnaeT 

JIBHOe rrpeIIMyrn;ecTBO KpIITep1rn U)~ p;ITJI 6mmKIIX nmoTe::3 C MaJII,IMH ~-

8To rrpenMyrn;ecTno oco6eHHO ~1eTKo rrpoJIBJIJieTcJI n mt116orree na:;KHUX 

;Il;JIJI rrpaKTII'IecKIIX n;erre:ii O 6rraCTJIX a: (yponeHI, 3Ha"9:HMOCTII MeHee 5 --;-

10%) II ycnmrnaeTCJI c pOCTOM n. 
Ilpn rrepexo;a;e K 6orr1,un1M nHa"<IeHIIJIM a: n napaMeTpa ~ KpnTepnrr 

w~ IlOCTeneHHO TepJieT cnoe rrpeiIMyrn;eCTBO .. 

,IJ:rrJI op;HIIX II Tex .1Ke nHa"<IeHIIn: ~ nepexo;a; OT nmoTe:1:hI Gmuo K rrmo

Tene GM cooTneTcTnyeT ycrrnemno panmI"<IHJI Me:;Kp;y rnnoTc:1aMn H0 n 
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mm 
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0·000~;, o.¼o • • o.:o o.&i O iii, ~. 
a 

1.00 .. ----- -• ----- 1 

p 

080 

o.so 

0.40 

0.20 

0.00000 

J 

5 

.--·· --~i-~--6··· 
n = 200 

I:,. = 0.2 

• . .- .-.. ~.-- ... 

~00 ....:----c-..,.-., oAo o.BO 10' - , , , o.k • o.•o · ex I( 

Pnc. 2: 3aBIICIIMOCTII MOIUHOCTeii KpitTepneB w:, (I,pIIBbie 1), w~ (2) n w~ (3) OT 

ypoBH.!I 3Ha~mMOCTII a ;a;nn rnnoTC3bI G,..u npn n = 200 II <pIIKCIIpOBaHHbIX ~= ~ = 
0.10(0.01 S a :::; 1) (a) II~ ,;,, 0.2(0.0005 :::; o S 0.01} (6). To'!KaMII OTMe'IeHbI 

IlbI~mcneHHbie no aHaJIJITII~iecKIIM <t>op111yn~tM ::mBIICIIUOCTII ;a;nn KpIITepIIeB w~ ( 46) II 

w~ (4a II 56). 

H1, 11 )];IT.Il paccMoTpeHHbIX n1,1we nHa~1eHIIII ~ y:;Ke xapaKTep1myeT c11Ty

an;rno c xopowo pan)];eJIJIIOI.IJ;IIMIICJI rnrroTena:Mn. I100T0My )];JIJI cpaBHeHII.Il 

Kp11Tep11en n crry~rne rrmoTenhI GM 61,rnu nn.IlThI 11eHI>wne nHa"<IeHirn na

pa11:eTpa ~ = 0, 025; 0, 05 II 0, 1. Ha pnc.4 11 5 npe)];cTanrreHI>I KpIIBI>Ie 

MOI.IJ;HOCTII pace1mTp1maeMbIX KpIITepnen )];JIJI )];BYX o6'I>eMOB 0MIIIIplFie

CKOII BI>I6opKII n = 50 II n = 200. Xapm-.:Tep 0Tnx Kpnn1,1x rrpoJinrrJieT 

HCKOTOpbIC o6rn;ne •repTI>I OTHOCIITeJII,HOro none;a;emrn q>yHKD;IIll MOI.IJ;HO

CTH w;, w~ n w~. B oTrrn~me OT crry'Iaa c arrI>TepHaTIIBHOII rrmoTenoi"r 

Gmuo, rrpa.KTH~IeCKH no nceii o6rracTH 113MeHeHilff ypoBHff 
0

3Ha~mMOCTH (l 

COOTHOWeHIIe MC:iK)];Y <l>YHKI.J;IUIMII MOI.IJ;HOCTII KpHTepnen IIMCeT Bil)]; 

1 ,:1 2 P(w11 ) > P(wn) > P(w,,). 

Ilpn~reM KpIITCpIIII w~ naMCTHO ycTymwT n MOI.IJ;HOCTII )];BYM )];pyrnM 

KpHTepn.IlM, a KpIIBI>Ie MOI.IJ;HOCTH KpnTepncn wJ II u-•A 0~1eHh 6mmKn npII 

CHCTCMU.TIFICCKOM, XOTJI H Hepcwarorn;eM, rrpcnMyrn;ecTne rrocrre)];Hero. 

5.2. HcrronhooBaHHe aHanHTH~1ecKHX Bbipa)KeHHH p;n.H o~eHKH 

ypoBH.ll MO~HOCTH 

Bb1,mcrrem1e cpyHKn;nii MOllIHOCTII rryT(~11 Mo11,errI1ponamrn MmKH<> rrpo-
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1.00 ,---------------------

p 5 • - ! ,, ·- .! - ·- ~ - - .. - - ... 

i, - ' • - .- -; -. 

0.80 3 

0.60 

0.40 
2 

4 
rn1n 
n "" 1000 

0.20 
6. = 0.125 

--- -·- ----- ------
0.00 1 r ,;,-, 1 I 1 •~-m~-~~Trr11 rrTrrr1rr j t I Ii t 1 • 1, I 

0.00 - 0 20 0.40 0 c,Cl () 80 I 00 

('( X 10 2 

Puc. 3: 3aBHCHMOCTll MOI.I..\HOCTeii: KpUTepueB w~ ( Kpirnall 1 ), ....;~ ( 2) II w~ ( 3) OT 

ypoBHll 3Ha'IHMOCTH o µ;Jrn rHnoTe:Jbl Gmo npu n = 1000 11 Cl = 0.125. To'IImMII 

OTMe'IeHbl Bbl'IIICJieHHhie no aHaJIHTII'IeCKIIM qiopMyJiaM :JaBIICIIMOCTII µ;rrll KpIITepIIeB 

w~ (4) u w~ (5). 

DO)];IITh c mo6oii napaHee na;a;aHHOrI TO'-IHOCThIO. O;a;HaKO reoMeTpI-I

'-IeCKI-IH MeTo;a; MoHTe-Kaprro Tpe6yeT nHa'-IIITCJihHhIX naTpaT C'-IeTHoro 

npeMeHII, KOTopoe CIIJihHO nonpacTaeT C yneJIIP-ICHIIeM 06'heMa 0MIIIIplI

'-!eCKOH DhI6opKII n H '-!IIcrra ncrrhITamrii N ( 06ecrre'-!1rnarow;ero Heo6xo

;D;IIMYIO TO'-IHOCTh DhI'-IIICJieimfr). Ilo3TOMY )KeJiaTeJihHO HMeTh rrpoCThie 

aHaJIIITII'-IeCKIIe Dhipa.nceHIIJI, II03DOJijIJOrn;IIe DhI'-HICJI.l'ITh 3Ha'-!eHIIe q>yH

KD;IIII MOill;HOCTII HJIH XOT.l'I 6bI OD;eHIITh ee DeJIH'-IIIHJ )];JI.l'I IIpOIInDOJihHOrO 

06'beMa 0MIIIIPH'-IeCKofr DhI6opKII 6en 3Ha'-IHTeJibHhIX naTpaT npeMeHII. 

Y'-IlIThIDaJI TOT q>aKT' '-ITO q>JHK.U:IIII MOill;HOCTII KpnTepnen [J II w~ 

CODIIa;a;aroT, II IICIIOJih3JJI Dhipa:,Kemrn, rrpnne;a;eHHhie D pa6oTe [3], MmKHO 

narrncaTI, )];IT.l'I crry'-!aJI Gmu0 : 

Za - &~2 
} 

Pw~ = Po(~, uo) = 1 - <t>{ [l _ ~2(6 _ 8~ + 3~2) + 12uo~2P ' (43) 
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~,:: I ... --- 4 . . . . . 

0.60 

0.40 

t max 
0.20 -:j n - 50 

b, = 0.1 

0.00 ~ 111111111111111111111111 Ii 111fTTTTfTTT1TTTTT'T 

o.oo Cl.20 0.40 o 60 t1 so 1.00 

-- a 

Puc. 4: 3aBUCIIMOCTII MOI.I..\HOCTeR KpnTepneB w~ (KpIIBall 1), w~ (2) II w~ (3) OT 

ypoBH.!I :JHa'IIIMOCTll o µ;rr.!I rnnoTe:JhI GM npu n = 50 II Cl = 0.1. To'IImMII OTMe'IeHa 

Bhl'IUCJieHHall no aHaJII1Tll'IeCKIIM qiopMyJiaM :JaBIICUMOCTh µ;Jill KpUTepII.!I w~ ( 4 ). 

a p;rr.H r1m0Te3hl GM: 

P - P-(~)-1 <t>{ Za - $n~(2 - ~) } (44) 
w~ - U - - [f-~2(6-8~+3~2)]½ ' 

rµ;e Za - yµ;onrreTnop.HeT ypanHeHIIIO <t>(Za) = a, a <t> - q>yHKD;IIJI pac

rrpeµ;erremrn, OTDe'-IaIOrn;aJI rrrroTHOCTII N(O, 1). 
B 0TOI1'. )KC pa6oTe rrpeµ;cTanrreHhl Bhlpa)I(eHIIJI )];IT.l'I MOI.o;HOCTII KpII-

Tep1rn, OCHODaHHOro Ha CTaTIICTIIKC w2 , CB.H3aHHOII C w~ COOTHOillCIDieM 

w; = nw2• 8TII Ilbipa:,KeHIIJI µ,rrir KpI-ITep1rn im OCHOBe CTaTIICTIIKII w; 
MmKHO 3am1caTh B rrapaMeTpII30DaHHOM Bnµ;e: 

P 
2 

== l-<t>{z~ -E(w~) 1 
Wn JD(w~) ' 

- (45) 

rµ,e IIapaMeTpbI E(w~) II D(w;) .OIIpep;eIT.HIOTC.l'I cpopMyrraMII (24), (25) 
1I,Il.l'I rIIIIOTe3hl GM II (28), (29) - )l;IT.l'I rIIIIOTe3hl Gmuoi Z~ - KpIITII'-!eCKaJI 

rpaHIID;a µ,rr.H KpIITCpII.l'I w; p;IT.H ypoBH.l'I 3Ha'-IIIMOCTII O'." ( CM., Harrp11Mep, 

[5]). 
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PHc. 5: 3aBHCI'IMOCTH MOI.IJ,HOCTeii: KpIITepHeB wf, (Kp1mrur 1), w~ (2) n w; (3) OT 

ypoBHJI ::JHa'inMOCTH a µ;nJI rnnoTe::JhI GM npn n = 200- H D. = 0.025. To•nmMH 

OTMe'ieHa BhI'iHCneHHa!I no aHaJIIITI!'IeCKHM cpopMynaM 3aBIIC1IMOCTh µ;nJI KpHTep1rn 

w~ (4). 

IIocKOITbKY Bn16op B Ka'leCTB~ E ri D n _<popMyrre ( 45) yKanaHHbIX 

Dbipa)KeHIIH He .lIBJll[eTC.lI DIIOITHe o6ocHODaHHbIM, IIpH Dbl'IHCJieHirnx HC

IIOJib30BaJIHCb TaK)Ke H ;a;pyrne 11pu6mrnwmrn ;a;rr.H 11apaMeTpon arrnTep

HaTIIBHbIX pac11pe;a;erreHHH CTaTHCTlll(H w~. B O)];H~M GITY'Iae 0TO 6bIJill 

11apaMeTpn1 rayccoBcKoro pac11pe;a;erremrn a H cr2, a1111p0Kc11Mnpy10rn;ero 

pearrI>Hoe pacnpe;a;erreHne w~ npn 6orrnrrrnx 3Ha'lemrnx n ;a;m1 ;a;nyx TII

non aJibTepHaTIIBHbIX l'HITOTe3 ( CM. rrr.3), B ;a;pyroM - TO"IHble Bbipa)Ke

HII.lI ;a;rr.H cpe;a;:s:ero 11 ;a;ucnepcn:n arrI>TepHaTIIBHoro pacnpe;a;erremui: w~ ;a;rr.H 

)];BYX THITOB aJibTepHaTHB H npoll3BOJlbHOl'O n ( <popMyITbl ( 11) - ( 14) B 
pa6oTe [4]). 

Mo1I.1HoCTb npaBOCTopoHHero Kp11Tep1rn ·· wR corrracHo rrrane 

3 onpe;a;emreTC.lI q>OpMyrr011 ( 41). Y':IHTbIDa5I np116m11KeHHbIH xapaKTep 

0TOH <popMyrrI>I, np11 Bh!ll11cnemrnx TaK ,Ke, KaK B cnyqae KP11Tepm1 w~, 
Hap.H;a;y c napaMeTpa:MH a1rnpOKCIIMIIpy10rn;ero raycconcKoro pac11pe;a;e

rremrn a H 0"
2

, 011pe;a;err.HeMI>IMII q>opMyrraMII ( 34), ( 35) II ( 38), ( 39), IIC

IIorrI>3onarrncb TaK,Ke TO'IHI>Ie 3Ha'-1emrn cpe;a;Hero II p;IIcIIepcun am,Tcp-
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HaTIIBHOl'O pacnpe;a;erremrn w~ ( C?-1. q>opl\IYITbl ( 15) - ( 18) n pa6oTe (4)) 11 

11p116rrmKeHHble DbipmKeHirn (32), (33) II (36), (37). 

PaC'IeTbI <pyHKIJ;IIII MO[IJ;HOCTII KpIITepnen wJ, w~ II w~ rrpono;a;IIJIIICb 

no q>opMyrraM (43), (44), (45) II (41) ;a;rr.H ncex TIInon rrapaMeTpon E II D 
II TCX 1Ke 3Ha'ICHIIII 06'bcMa BbI6opKII n, ypoDH.lI 3Ha'-IHMOCTII a II rrapa

MeTpa .6., "ITO II n crry,rne :r-rn;a;errnponamrn (cu. n.5.1}. oTo ;a;arro D03MmK

HO-CTb conocTaDIITb KpIIBbie. norry"ICHHbie no aHaJIIITH'-IeCKIIU q>opMyrra:M 

n nyTeM Mo;a;crrIIponamrn. 

HeKoTopnie pe3yrrI>TaTb1 pac'ICTOD npc;a;cTanrreHI>I Ha pnc.1 - 5 Ha

p.lI;a;y c pe3yrrI>TaTaM11 Mo;a;errnponamrn, np111IeM napaMeTpbI npe;a;cTanrreH

HbIX KpIIDbIX DbI6IIpamICb D Ka1K)J,OM KOHKpeTHOM crry-qae COOTDeTCTDy

IO[IJ;HMII HaIIITy<IWCl\IY cormtcrno C MOHTC' -- KaprronCKIIMII KpHDhll\UI. 

Pe3yITnTaTbI pac'IeTOD n·OKi:\.3bIBaIOT, 'ITO aHaJIIITll"IeCKIIe npn6mDKe

Hil.lI )];IT.II <pyHKIJ;IIII MO[IJ;HOCTII D n;erro~I OTpmKaIOT xapaKTep IIX II3MCHe

HII.lI n 3anIIc11MocT11 OT a II .6.. Kp1mI>Ie ;a;mr KpIITepII.lI wA ;a;rr.H o6onx 

TIInon rnnoTC3 11paKTII'IeCKII CODIIa)];aIOT C KpHDbIMII, IIOITY"IeHHbIMll no 

MeTo;a;y MonTe-Kaprro no ncci1 o6rracTII II3l\tenemrn n II .6. II paccMoTpen

HbIX 3Ha'ICHH.lIX n. OTO ronopIIT O TOM, "'ITO DbI6paHHOe "'IIICJIO CTaTH

CTU'-ICCKIIX lICilbITa.HIIli OKana.rrocb DIIOJIH(' )];OCTaTO"'IHbil\I )];IT.II o6ecne"'Ie

HH.lI xopoweii TO"'IHOCTH Mo;a;em1ponamrn. O;:i;mtKO aHa.mm 3aDUCIIMOCTeii 

p = P( .6.) )];JIil w;; II w~ npu pa3JIIPIHbIX C\' Dbl.lIBIIJI 3Ha'IIITeJibHOe OTJIII

,:rne pearrI>HhlX aJibTepnaTIIBHbIX pacnpe;1;erreHIIIIt1 3TIIX CTaTIICTIIK OT ra

yccODCKIIX npn6mrn,:eunii n o6rracTII MaITbIX .6. :=::; 0, 1. B o6rraCTll .6. > 0, 1 

Korre6amrn KpIIDbIX aHamITII'ICCKoro npII6mrn,:emrn )];ITH ncex KpIITepnen 

II TIInon napaMepon E II D n01,pyr IICTIIHHhlX 3Ha1Iem1fr, onpe;:i;errJie

MbIX MOHTC-KaprroDCKHMII KpIIDbIMII, rrponcxo;a;JIT )];JIil l'IIIIOTE'3bI Gnmo Ha 

yponHe 10% ( 3Ha•mTeJibHO }W1K(' - 20% II 6orrnwe). II pIIMCpHO TaKcUI 

JKe Ka.pTHHa ua6rr10;a;a.eTc.n 11 ;a;rr11 rnrroTe3bI GI\/, HO y)K<:' npII 3Ha"'IeHII.lIX 

napaMeTpa ~ :=::; 0, 1. 
06rn;e11 3ctKOHOMepHOCTbIO }];ITH KpIITep11en w;; II w~ .lIDJI.lICTC}I c6rrmKe

HHe pe3yrroTaTon pac"'ICTOD ;a;rrJI pa3HbIX Tirnon napaMeTpon E II D c 

pOCTOM .6.. 
Jl:cTaJibHOC cpanHeHIIe pe3yITbTctTOD Dbl'-IIICITeHIIII )];IT.II WIIpOKOl'O Ha-

6opa. 3Ha'ICHIIfI napa.MeTpa .6. II ypOBH.II 3H~\.'IIIMOCTII (\' npu 3Ha'H'Hil.lIX 

n = 50, 200 II 1000 HC Dbl.lIDIIITO IIDHOl'O nJH'IIl\IY[IJ;l'CTDa pae1eTon no a.Ha-
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mITII'1eCKIIM q>opMytaM c KaKIIM-mr6o TIIIIOl\f rrapal\reTpon E rr D µ;iur 

o6oux KpIITepIIen w~ n w~ (n C1\U,ICITe IIX 6mmocTII K KpIIBhIM, paCC"III

TaHHhIM no MeTo;a;y MoHTe-KapITo ). C orrpep:eITeHHOII ocTopmrrnocThIO 

MmKHO YTBep:m:p;aTh, "ITO c pocToM .0.. ITJ"IWee corITacne, Ha6ITIOp;anwe

ecJI CHa'1aITa )];ll.lI KpIIBhIX, COOTBeTCTny10mrrx TO"IHhIM ,rna"<JeHirnM rra

paMeTpOB E II D, rrepexop;uT K KpIIBhIM, cooTneTcTny10mnM ITn6o npn-

6ITII)KeHHhIM 3Ha'1eHIUIM rrapaMeTpOD peaIThHhIX aIThTepHaTHDHhIX pac

rrpep;eITeHIIH, m160 rrapaMeTpaM arrrrpoKCHMnpy10mero raycconcKoro pac

rrpep;eITemrn. IlpnMepHO TaKaH )Ke KapTirna Ha6mo;a;aeTC.lI n c pOCTOM O'.. 

lfo ncero cKanaHHoro MmKHO cp;erraTh op;rrH o6mrrii nhrnop;. AHamrTrr

'1eCKIIe Dhipa)I(eHJI.lI MoryT 6hITh rrpnMeHeHhl )];IT.lI 0I(eHKII ypoDH.lI Mom

HOCTII KpnTeprrn, Dhr6paHHoro Ha ocHonamur KaKrrx-mr6~ coo6pa:-Kemrir 

rrpr1 pewemur KOHKpeTHO{r nap;a"III. H c;a;erraTh 3T0 MO)KHO )];ITH ITI06o:rr 

aIThTepHaTIIDHo{r rIIIIOTe0hI HO q>opMyITaM (8), (9) n (20), (21). Op;HaKO 

)];IT.lI BbI6opa Me)K)];Y KpIITepH.lIMH aHaITIITWieCKIIe Dbipa:-KeHirn MoryT OKa

naTbCJI .MaITorrpurop;HhIMII. 

6. 3aKJIIO"-leHHe 

HacTo.limaH pa6oTa .lIDIT.lieTc.lI rrpop;omKeHIIeM nccITep;onamr11 cnoiicTn Ho

noro IIHTerpaIThHoro HerrapaMeTpn"IecKoro KpnTeprrn, w~, Ha"JaITO KOTO

p1,1M rroITmKeHo B [1]. PaccMoTpeHhI cnoiicTna KpIITeprrn )];IT.lI. cITy'1aH 

60IThWIIX 06'1,eMOD 3MIIIIpII"IeCKOII DhJ6opKII n .~· 50. IloKanaHa rrpn-

6mnKeHHM HOpMaITbIIOCTh pacrrpep;eITemrn CTaTIICTIIKII ~~ n crry-.ciae rrpn

Hap;ITe)KHOCTII 3MIIIIpII"IeCK01I Dhr6opKH IIpOHQDOIThHOII O)];HOCTOI)OHHeU 

aIThTepHaTIIBHOII rmroTene. Ilprrnep;eHhI q>opMyIThI )];IT.lI cpep;Hero nHa"Ie

mrn II )];IICIIepcmI 3TOro pacrrpep;eITeHirn, II0QD0IT.lIIOmne DhFIIICIT.lITh Mom

HOCTI, KpIITep1rn w~ )];ITH ITI06oii arrhTepHaTimHoii rrrnoTenhI n CITJ"Iae 

;a;ocTaT0'1HO 60IThWIIX n. 8TOT q>aKT IICII0ITh0yeTC.lI )];IT.lI Dhl"IIICITeHirn 

MIIHIIMaIThH01I II MaKCIIMaIThHOII q>YHKI(III1 MOmHOCTH O)];HOCTOpOHHero 

Kp11Tepm1 w~ n rrop;xop;e lforrMe:a:a. <l>YHKUim MomHocTn,nonyqeHHb1e a 

paMKaX 3Toro rrop;xop;a, a TaK)Ke q>JHKI(IUI, paCC"IIITaHHhle C II0MomhIO 

MeTop;a MoHTe-KapITo, IICIIOIThnonamrch p;IT.lI cpanHeHirn Honoro KpIITe

prrn c xopowo rmnecTHhIM IIHTerpaIThH:hIM KpIITepneM w;, a TaK)Ke c 

KpnTepneM wA. Ha rrpn:Mepe BhI6opoK n = 50, 200 11 1000 n cITy'1ae 
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aIThTepHaTIIBHOII rrrrroTen'hr Gmuu, MIIHII1\IJI:JIIpy10me11 110mHOCTh, noKa

naH0 rrperrMymecTDO HODOro KpIITepII.lI n )];0CTaT0"IH0 wnpoKOII o6ITaCTII 

1131\ieHeHIIII yponHH 3Ha,:IIIM0CTII {l' (oco6eHHO npn MaIThIX 3Ha"IeHII.lIX o, 
'1:JT0 na:;,rrno )];IT.lI rrpaKTII"IeCKIIX rrpnMeHeHIIII) H rrapaMeTpa lforrMeHa .0,.. 

IloKanaHo TaIGKe, "ITO n cITy•rne arrhTepHaTIIDHOH rrmoTenhl G 111 , 11aKcII-

1nmupy10mei'r MomHOCTh, HMeeT 1<1ecTO crre;a;yiomee COOTHOWeHHe Me)K)];Y 

MomHoCT.lI1\III KpnTepnen P(wA) > P(w~) > P(w~), xoT.lI npermymecTno 

KpuTeprrn wf
1 

nepe;a; w~ MaITo::rna,:mTerr1,Ho. IloKanaHo, "ITO na ncKITIO

"ICHrreu o6rracTII 3Ha"JeHIIii .0.., 6mmKIIX K O (Harrp11M:ep, .0,. < 0, 1 )];IT.lI 

rnrr0Ten1,1 G,111,
0

) aHarrnTII,:recKIIe n1,1pa2Kemrn p;IT.lI q>JHKIUIII :r-rnmHocTII, 

noITy-.cieHH:hIC n rrprr6mrn.::cmrn Hop:ww1,HocTII aIT1,TepHaTIIBHhIX pacnpe

;a;eITemrfr w; II w~. MoryT HCII0ITh30DaTbC.lI )];ITH OI(eHKH MOmHoCTii co

OTDeTCTDYIOme:ro KpnTepnn:,oco6e~Ho Korp;a Mop;emrponamre Tpe6yeT 

nec1,Ma nHa"rnTerr1,Horo c•1ciTHoro npeMemr 8B1.L O;a;m1Ko 3TH n1,rpa:;,Ke

mrn MaITorrpnro;a;HhI ;a;mr cpanHemur mt rrx ocHone caMIIX KpnTepuen. 
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3penos n.B., HBBHOB B.B. , , P11-92-409 
Kp11Tep11H cornac1111, OCHOBaHHble Ha npoeepo.•11oii CT8TIICTIIK8 

w~ :n311 j (SnM- F(xl) 3 dF(x). 
-oo 

Hccnt,AOB8Hll8 MOIIIHOCTII OAHOCTOpoHHe'ro KPMTepllA AnA 6onbWHX n 

1 PaccMOTpeHbl CBOKCTB8 HOBOr.o IIHTerpanbHOro 11enapaMeTp11•ecKOrO KpMT8pMA cornacllA 
w~ AnA cny•BA 6onbWHX O~f!MOB 3Mn14p1t•ecKOK Bbt6opKII. B paMK8X nOAXOA8 A.'bnM8Ha 
Ha np11Mep8 Bbt6opoK n a 50, 200 II 1000 npOB8A8HO CpBBHeHKe OAHOCTOpoHHerO KpMTepHA 
w~ C 113BeCTHblM KpllTep11eM w~ , (oMera•KB8Ap&T) II Kp1tTep11eM B1TCOH8 U (CBA38HHblM · 
C IIHTerpanbHi.tM KPMT8Pll8M w~). AnA 8nbTepH8TIIBHOK rlln0T83bl, MIIHIIMll311P'{101118M MOUi· 
110;,,.., noK&38HO. npeHMy111ecTeo Kp11Tep11A w~ a AOCTaTo•Ho w11poKoii 06nacr11 113MBH8HIIA · 
ypoBHA 3H8.IIMOCTII IZ "· •TO OC068HHO aa>KHo AnA npaKT1t•8CKIIX npMMeH8HMK, ero MBnblX 
3Ha•et111ii. noKU8HO TatoKB, •TO AJlA r11noT83bl, MaKCMMll31tpYIOLll8K MOLIIHOCTb, Kp1tTep11ii B8T• 
COHa HMHT H83HaqMTll1bH08 np811MYL118CTBO nep8A W~- np11eoA11T~ 8H8n11T"-8CKM8 Bblpa,!(9-
HIIII, ~3IIOM10Llllle OtletfllTb .MOLIIHOCTb Kp11rep1111 w~ AnA npo113BOJll,HOK OAHOCTOpoHHeM 
am.TepHaTHBHOA rMOOTe3bl. 

Pa6oTa a••!"3nHe1ta a fla6opaTop11H &b1•11cn11Ten•11oii T8XHHKM II aBTOMaTll38111111 OHRH. 

Coo6m;eHMC 06beAHHCHHOro' HHCTHTyTa llilCPHl.ix ucc-1e.1oaaHHA. ,ny6aa 1992. 
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Zrelov P.V., Ivanov V.V. P11-92-409 
Goodness'.of-Fit Criteria Based on Test Statistics 

~~ ~ n3 11 j (5n(x) - Fix)] 3dF(x) • 
. -oo 

Investigation of power of one-sided alterion for large n 

, ; The main properties of new Integral nonparametric goodness-of-fit criterion w~., for large .' 
empirical sample sizes •• considered. Its comparislon with familiar: w~ criterion and with • 

. Watson's aiterion U (connected•with. another integral alte(lon w~ I in frames of Chapman's 
.approach for n • 50, 200 and 1000 was performed. For alternative hypotheses, minimizing 
. the power, an advantage of the w~ in a sufficient broad range of significance level a and.what 
is specially important for practical applications, for small values was shown. It was also shown 
that for hypotheses, maximizing the power, 'the Watson's alterlon has a sli!#lt advantage over 
w~ criterion: The analytical expressions allowing to evaluate the power. of w~ alterion for 
arbitrary one-sided alternative hypotheses are pre,ented. 

The investigation has been performed at the Laboratory of Computing Techniques and 
Automation, JIN R. · 
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