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CpaBHMTENbHbLIM aHaNM3 KPUMTEPHMEB NMPOBEPKM

rMmnoTe3bl O PABHOMEPHOCTHU 3aKOHa
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PaccmompeHo MHOXecmeo crieyuarbHbIX Kpumepues, npedHa3HavyeHHbIX 07151 MPO8epKU 2urnome3 o MpuHaldnexHoc-
mu HabnodeHuUl pasHOMEPHOMY 3aKoHy. MccriedosaHbl pacrnpedeneHusi cmamucmuK Kpumepues U ux MOWHOCMb OMHO-
cumersibHO pas/iuYHbIX KOHKypupyrowux aurnomes. BeisgneHbl docmouHcmea u Hedocmamku omoesibHbIX Kpumepues.
lNokasaHo, Ymo 3HaYumesnbHasi Yacmb Kpumepues, mpaduyUOHHO UCOMb3YeMbIX MpU MPO8epKe 2urnome3 0 PagHOMeEPHO-
cmu, oka3bigaemcsi CMeW,EHHOU OMHOCUMENIbHO HEeKOMopo20 suda KOHKypupytoujux auriomes. Nod4epkusaemcs, 4mo
crieyuarnbHble Kpumepuu rMposepku pasHOMEPHOCMU He UMEm SI8HbIX MpeumMyu,ecms neped HenapamempuyecKkumu
KpumepusiMu coasacusi, MPUMeHsIeMbIMU Orlsi MPO8EePKU PasHOMepPHOCMU.

Knro4eeblie croea: pasHOMepHbIl 3aKOH, MposepKa 2urnomes, cmamucmu4yeckull Kpumeput, MOUWHOCMb Kpumepus.

The set of special tests intended for testing uniformity are considered. Distributions of test statistics, power of tests
under different competing hypotheses are studied. Considered test are ranked by test power. Advantages and disadvantages
of individual tests were shown. It has been shown that large parts of the tests traditionally used for testing uniformity have
the bias under some kind of competing hypotheses. Underlines that special uniformity tests haven'’t clear advantage over
nonparametric goodness-of-fit tests used for testing uniformity in general.

Key words: uniform distribution, hypothesis testing, test statistic, test power.

B npuknagHon matemaTU4eckon CTaTUCTUKE paBHOMEPHbIN
3aKOH pacrnpeeneHnss BeposATHOCTEN 3aHMMAET BaXHOE Mec-
To. MiHorga ero Mcnonb3yoT B Ka4ecTBe MOZENW A OnvcaHus
OLWNOOK M3MEPEHU HEKOTOPbLIX NPUBOPOB MK N3MeEpPUTENb-
HbIX CUCTEM.

PyHKUNSA pacnpefeneHns BepOosTHOCTEN pPaBHOMEPHOrO
3aKkoHa Ha uHTepsane [0, 1] nveet Bug F(x) = x. TunoTesy o
NPUHaANExXHoOCTH BbIGopkn X, X,,..., X, HE3aBUCUMbIX Habnto-
OeHV cnyyarHon BenuynHbl X paBHOMEPHOMY 3aKOHY MOXHO
sanucatb B BUAe Hy: F(x) = x, xe [0, 1]. B GonblumHcTBE KpUTe-
pveB NPOBEPKN TMNOTE3bl O PABHOMEPHOCTU Ha YKa3aHHOM WH-
TepBarne onuMparwTCca Ha OLEHKU MOPSAKOBbIX CTATUCTWUK BeMu-
YMHbl X (Ha aNeMeHTbI X j) BapnaLnoHHoro psja 0<x 1) <Xg) <
<X(p < 1, NocTpoeHHoro no Xy, X, ..., X,). B nanbHeuilem B Bbl-
paXeHusaX cTaTUCTUK KpuTepneB Byaem mcnonb3oBaTb 0603Ha-

denus U = X, i=1,n, Uy=0, U, =1

Kak npaBuno, Bce KpMTEPUU OPUEHTMPOBAHbLI Ha MPOBEPKY
npocmot runoTesbl H, Ha nHTepsarne [0, 1]. B cnyvae Heobxoam-
MOCTM TNPOBEPKU TUMNOTE3bl O MNPUHALMEXHOCTU BbIGOPKM
X4, X5, ...,X,, paBHOMEpPHOMY 3aKOHy Ha WHTepsarne [a, b] (c na-
pameTpamu casura a u macwtaba b—a) ons ucnonb3oBaHWs
BCEX KpUTEpreB paBHOMepHOCTVI 9MEMEHTBI X ;) BapUaLMOHHO-
ro psifa a < x4 . ) < b, NOCTPOEHHOro Mo BbIGOpKe
X, X, .. npeoépasyroT B COOTBeTCTByIOIJ.l,ME (Tpebyemblie B
KpMTepvmx) nopsiaKoBble CTAaTUCTUKU creaylwmnm  obpa3som:

U(,) = (x(,-)— a)l(b—-a), i=1,n,U,=0, U,,,=1. Becb pansHenwmi
NopsiioK MPUMEHEHNS KpUTEPUEB NPOBEPKN PABHOMEPHOCTU
OCTaéTcs HemsaMeHHbIM (kak 1 Ha nHTepsane [0, 1]).

lMpun npoBepke c/10XHOL rMNoTesbl 0 paBHOMEPHOCTU BUAA Hy:
F(x) = (x — a)/(b — a), xe [a, b] rae a, b HEU3BeCTHbI 1 LOMKHbI
ObITb HamgeHbl NO 3TON Xe BbIGOPKe, NOCTynalT CneaylLmMmM
obpaszom. o anemeHTam BapuaLmMOHHOro psiga Xy < X2) << Xy
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MoCTPOEHHOro Mo Bblbopke X, X, ..., X, HAXOAAT OLEHKM napa-
MeTpoB

é = X(1) - (X(n) - X(1))/(n - 1), b= X(n) + (X(n) - X(1))/(n — 1)
OueBnOHO, YTO NPOBEPKA CMOXHOW rMnoTesbl O NPUHAANEX-

HocTn X, X,,...,X,, paBHOMEPHOMY 3aKOHY Ha UHTepBarne [a, 5],

nony4YeHHoMy no AaHHOM BbIGOpKe, 3KBMBaNeHTHa NpoBepke
NPOCTON TMMNOTE3bl O NPUHAANEXHOCTN YacTu BbIOOPKM MeHb-
wero o6béma n—2 (CooTBETCTBYIOLLEN PAAY X2) < X@3) << X ))
paBHOMEPHOMY 3aKOHY Ha WHTepBarne [x1 " X ] KOTOpbIN COOT-
BETCTBYeT pa3maxy Bblbopku. B atom cnyqae npm 1Cronb3oBa-
HUM BCEX paccmaTpuBaeMbix Kputepues Tpebyemblie 3HayeHus
NOPSAAKOBBLIX CTAaTUCTUK HAXOAATCA B COOTBETCTBMMN C COOTHOLLIE-
HUAMM

Ui =(X(i) —X(1))/ (X<n) —X<1))?
i=m; UO =0; Un—1 =

[nsa npoBepku rnoTesbl 0 NPUHAANEXHOCTY BbIGOPKU paB-
HOMEPHOMY 3aKOHY MPeANnOXeHO MHOXECTBO CTaTUCTUYECKUX
KpUTEPUEB, KOTOPbIE MOXHO pPas3denuTh Ha ABa NMOAMHOXECTBA.
B nepBoe BxoOsT crneumanbHble KpUTEPUX, OPUEHTUPOBAHHbIE
Ha NpPOBepKy PaBHOMEPHOCTU, @ BO BTOPOE — PasfnyHble Kpu-
TEpUU cornacusi, KOTopble Takke MOXHO MPUMEHATb Ans Npo-
BEPKM paBHOMepPHOCTU. CyLLecTBOBaHWE MHOXECTBa KpUTepUEB
CTaBUT MPaKTUKOB Mepes CIOXHbIM BbIBOPOM, Tak Kak MMeto-
wasics B nybnukauusix MHopMaLms He No3BoNsieT OAHO3HAYHO
oTAaTb NPeaAnoyYTEHVE KAaKOMy-TO OMpefen&HHOMY KpUTEpUIo.

HacTosiwas paboTa nocesilieHa CpaBHUTENBHOMY aHanuay
cneumanbHbIX KpUTEPUEB, B NMOAMHOXECTBE KOTOPbIX MOXHO
BbIAENUTb TPU OCHOBHbIE TPYMNMbl KPUTEPUEB NMPOBEPKN PaBHO-
MEPHOCTH.
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Puc. 1. (DyHKLI,VIVI pacnpefeneHnss BEpPOSTHOCTEW, cooTBeTCTBYyOLMNE
KOHKYpUpPYKOLWUM runoTesam

CTaTUCTMKN KpUTEPMEB NEPBON rPyNnnbl NpegycMaTpuBaoT
MCMNONb30BaHME pasHOCTEN MnocrefoBaTesibHbIX 3Ha4YeHUN Ba-
puaunoHHOro psga

D;=U;- U,

rae i=1, (n+1), n— o6wvém Bbibopkn; Uy =0; U, = 1.

Ko BTOpoOW rpynne OTHOCAT pasnuyHble MoaMduKaLum Kpu-
TEepWEeB, NCMONMb3YIOLLME Pa3HOCTM OLLEHOK MOPSOKOBbLIX CTaTuC-
TWK, COOTBETCTBYIOLLMX aHanM3npyemon Belbopke, 1, Hanpuvep,
MaTemMaTU4eCKMX OXMAAHUIA 3TUX MOPSOKOBBLIX CTAaTUCTUK.

TpeTbio rpynny COCTaBNSIOT, TaK Ha3biBaeMble, AHTPOMNUNHBbIE
KpUTEpPUW, ONMpaILLMECs Ha PasfNYHbIE OLIEHKM SHTPOMUK.

PaccmaTtpuBaembie KOHKypupytowme runotessbl. C pesynb-
TaTaMu NPOBEPKM IMMNOTE3 CBSA3bIBAIOT OLLUMOKM ABYX BUAOB: Mpu
olwmbke Nepeoro pofa runotesy H, OTKMOHAIOT, KOrAa oHa Bep-
Ha; a owwnbKka BTOPOro poga COCTOUT B TOM, YTO NPUHMMAIOT (He
OTKITOHSAIOT) rMnoTesy Hj, B TO BPEMS Kak CripaBednvBa KOHKY-
pupytollas runotesa H,. YpoBeHb 3Ha4MMOCTW ¢, 3a4aeT Bepo-
ATHOCTb OLIMOKM NepBoro poaa.

OG6bIYHO, MCNONb3ysa KPUTEPUN MPOBEPKM TMNOTE3, HE pac-
CMaTpMBalOT KOHKPETHYIO KOHKYPMPYHOLLYIO runoTedy. B Takom
cryyae npu NpoBepKe rmnote3 O BUAE 3aKoHa MOXHO CyMTaTh,
4TO KOHKypupytoLlas runotesa umeeT Bug H,: F(x)=F(x, 6,). Ecnin
Xe runotesa H, sagaHa n umeeT Bua H,: F(x)=F,(x, ©), To 3aga-
HWEe BENWYMHbI o ANS UCMOMb3yeMOro KpUTepUs MpPOBEpPKU M-
notes onpegenset U BepOATHOCTb ownbkM BTOporo poaa f.
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Puc. 2. TInoTHocTW pacnpegeneHnst 3aKoHOB, COOTBETCTBYHOLLNX KOH-
Kypupyrowmnm runotesam
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Owwmbka BTOPOro poaa 3akioyaeTcsl B TOM, YTO HE OTKITOHSETCA
runotesa H,, Koraa Ha camoM Aerne cnpasefnuea runotesa H,.
MoLLHoCTb KpuTepus aBrseTcd pasHocTeio 1 — 3. OueBnaHo, 4To
YeM BbILLE MOLLYHOCTb UCMONb3YEMOro KpUTEpUsi Npy 3agaHHOM
3Ha4YeHUN o, TEM JTyHLie OH pasnuyaeT runoTessl H,, H;.

Haunbonblumii nHTepec npeacTaBnseT CrnocobHOCTb KpuTe-
pueB pasnuyaTtb ONM3Kne KOHKypupytowme runotesbl. Mpu aHa-
nm3e GnNU3kux anbTepHaTUB YAAETCHA BbIACHUTb TOHKME MOMEH-
Thbl, XapaKkTepu3yHLLne CBOMNCTBA KPUTEPUEB, BbISBUTb UX MPUH-
uMnuarnbHble He4OCTaTKM UMM OOCTOMHCTBA.

B paHHOM paboTe MOLLHOCTb BCEX PACCMOTPEHHbIX KpUTe-
pueB vccnenoBan OTHOCUMTENBHO TPEX KOHKYPUPYHOLLMX TUMOo-
Tes3, KOTOpble COOTBETCTBYIOT NMPUHAANEXHOCTM Habrogaemon
cry4aviHon BenunyMHbl cemencTBy beTa-pacnpeaeneruin 1-ro poga
C (pyHKUMEN MIOTHOCTK

()= 6,800, 01| 6 > ’

rae B(6,, 6,) = T(6) ['(6,)T(8, + 6,) — Beta-chyHkums; 6, 0,€ (0, o) —
napameTpbl  dopmbl;  6,€ (0, ) — MaclwTabHbIn napameTp;
03€ (—oo, o) — napameTp casura; xe [0;, 05 + 65].

O6o3Haunm yHkumio 6eTta-pacnpegenenus 1-ro poga npu
KOHKPETHbIX 3Ha4YeHWsX napameTpos kak B,(6,; 0; 6,; 65) . Toraa
TPY paccmaTtpuBaemble 1 AOCTaTOYHO Gnnskue K Hjy KOHKypupy-
towme runotessl Hy, H,, Hy npuHumatoT crniepyrowmi BUa:

H;: F(x) =B, (1,5; 1,5; 1; 0), xe [0, 1];
H,: F(x) = B,(0,8; 1; 1, 0), xe [0, 1];
Hy: F(x) =B, (1,1;0,9; 1; 0), xe [0, 1].

PyHKUMM pacnpegerneHns BepoATHOCTEN, COOTBETCTBYOLLNE
paccMmaTpvBaemMbIM runoTesam, npeacraeneHsl Ha puc. 1, a
NNOTHOCTW pacnpefeneHun — Ha puc. 2. Cnegyet obpatutb
BHUMaHWE, YTO KOHKYpUPYIOLLEN rinoTese H, cooTBETCTBYET 3a-
KOH, QOYHKUMSA pacnpefeneHns KoToporo nepecekaetcs ¢ yHK-
umen pacrnpeneneHns paBHOMEPHOro 3akoHa, a npu H,, Hy doyH-
KUMKW pacnpefeneHnss 3akoHOB fexar Bbile U HMKe hyHKUMK
paeHomMepHoro. CnocobHocTH pasnuyate runotessl Hy, Hy v rm-
notesbl H,, H, nnn Hy 'y kputepures pasnmyHbl.

AHanm3 MOLLHOCTW KpUTEPUEB OTHOCUTENbHO H,; nossonun
BbISBUTb HECMOCOBHOCTL OTAENbHLIX KpUTEPMEB NPW MarnbixX
06bémax BbIBOPOK N 1 ManblX YPOBHAX 3HAYMMOCTU O OTNNYATL
3Ty runoTesy ot H,, T. €. Nokasan CMeLLEHHOCTb COOTBETCTBYHO-
LMX KpuTepueB (MOLHOCTb 1 — B okasbiBaeTcs MeHbLUe o). Yka-
3aHHbIA HEQOCTaTOK OKasarcs CBOWCTBEHHbIM HE TONbKO 3Ha-
YNTENbHON YacTu crneuumanbHbIX KpUTEPUEB NPOBEPKN PaBHO-
MEPHOCTU, HO W BOnbLUEV YacTn HenapameTpPUYECcKnx Kputepu-
e cornacus [1].

Pe3ynbrathl uccnepgoBaHui. Kak 661110 cka3aHo Bbille, MHO-
XECTBO cneumanbHbIX KpUTEPUEB, CTaTUCTUKM KOTOPbIX MpuBe-
AeHbl B Tabn. 1, MOXHO pa3buTb Ha Tpu rpynnbl 6rnskmnx No cBom-
cTBam kpuTepues. K nepeon rpynne Kputepues, UCMONb3YOLLNX
pasHOCTW 3MEeMEHTOB BapWaLMOHHOIO psfa, OTHOCATCS KpuTe-
pumn Lepmana [2, 3], Kumbenna [4], MopaHa 1 [5], MopaHa 2 [6],
Kputepumn Kpeccn ¢ yTOYHEHHBLIMU MO CPaBHEHWUIO C [7] Bblpaxe-

s cratuctuk SUM, LM 18], Nappo [9], Weapua [10].
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Tabnuua 1
KpuTepuu npoBepkun paBHOMEPHOCTU
Kputepui CraTuctuka
1 1
Lepmana op = 5; -
ri1 1 2
Knmbenna = (Ui —Uj_q- 7)
= n+1
n+1 2
Mopara 1 B=Y (Ui-Uj~)
i=1
n+1
MopaHa 2 -y ln[(n+1)(U,- —U,-_1)]
i=1
YeHra—CnmpuHra Wp [(U,, U1)n+1] Z(U U)
n
Axra M =}z min (D,', D,'+1), D1=U1, D,‘ =U,‘—U,'_1, Dn+1= 1- Un
i=1
n+1
MouHByaa G=(n+1) Y (Ui-Ui- 1)
i=1
n+1 n
2
MpuHByAa—KaceHGeppu—Munnepa Q=Y (U,- - U,-_1) + Y (U,-+1 - U,-)(U,- —U,-_1)
i=1 i=1
* & (Ups1-Uig 1)
Lsapua An = %ZI(%_FJ , U0=—U1,Un+1=2—Un
i=
15 j
Xerasn—IpuHa T, T = " 2 U;- ﬁ
i=1
* 1< i-1
Xeraan—IpuHa T4 T1= FZ Uj - n-1
i=1
1< i VP
Xerasu—pura T, T, = Fz (Ui _ m)
i=1
* R i-1 2
X — =1 R .
erasu—IpuHa T T m Z (U: n—1)
i=1
n .
1 i-05
®pocunHm B, =—> |U;
NP
Sv2 =L 30 05)
N2= Ve, Vj=— th Ui—0,5,
= Vn 5
Herimana—bapToHa, N,
m(y)=243 y: ma(y) =5 (6> ~05)
3 2 1 n
No= 35 V=L (U= 08)
HeiimaHa—BapToHa, N, = =
n3(y)=V7 (20)/3 —Sy)
11
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OkoHYyaHue mabnuubs! 1

Kputepuii

Cratuctuka

Heiimana—BapToHa, N,

4 n
Ng=Y V3 V=L 3 ;(U;-05)
j=1 nj=1

n4(y):3(70y4 —15y2 4 0,375)

[ynesnya-BaH gep MioneHa

n
H(m, n):—%z In {ﬁ(u,m—u,_m)}, m— uenoe, ms%;
]

ecrmi+mz=n, 10U, =U, ,necmi-m<1,toU_, =U,

_ 1 Uism - Ui_
HY]— nZln{ﬁ( +m AI m )}

Ui+m) - F(Ui—m

Moandukaums 2 SHTPONUIHOTO KpUTepus

N n-11(. 4 Ui -Ui4 )
Moandukaums 1 SHTPONUIIHOTO KpUTEepUs F(U,‘) = n(n+1) I+ n—1 +U‘ T —Uq ) i=2,..,n-1,
i+ i—
F(Us)=1-F(Up)=1/(n+1)
HY. :_i In| = Uism — l{ifm (Ul+m) - ﬁ(Ul—m)
2 F(Ui+m) - F(Ui—m)

1% 2m
Mapao Emn _;En(UHm 0w
Kpeccu 1 S(m)=n+1z_m(U,-+m U; )2
far n+1
Kpeccu 2 L(nm)__””imln [LH(UHm - U:)]
i=0

Ko BTOpOW rpynne KpuTepueB, rae paccMaTpuBarTCs OTKIO0-
HEHUs1 MOPSIAKOBLIX CTATUCTUK OT UX MaTeMaTUYeCKUX Oxuaa-
HWUIA (OT MegunaH U T. N.), OTHOCATCH Kputepun Xerasmn—IpuHa co
cratuctukamm T,, T, [11], ®pocunu [12], Axra [13], YeHra—Cnu-
puHra [14], MpuHeyaa [15], MpuHByaa—KaceH6eppu—Munnepa

G(o,|H;
10 (w,H)
0,81

N G(wqolH,)
0,6

G(@40lHo)

0,44
0’2: G(wsolHo)
0 T T T T T T T T
0,15 0,23 0,31 0,39 0,47 0,55
,

n

Puc. 3. Pacnpegenenuna G(w,|H;) ctatuctukn kputepus LLepmara

12

[16], kputepun HeiimaHa—bBapTtoHa co cratuctukamu N, N,
nN, [17].

K TpeTbel rpynne oTHOCAT SHTPONUIHLIA KpuTepun dyaesu-
Ya-BaH gep MioneHa [18] n gee mogmdmkauumn, B ctaTucTmkax
KOTOPbIX MCNOMb3YylOT ApYyrue OLeHKn aHTponuu [19].

Mpy BbINOMHEHWUU OaHHOW paboThbl, KOTOpas SBNSETCS pas-
Butnem [20, 21], meTogamm CTaTMCTUYECKOrO MOAENNPOBAHMUS
[22] 6bInn nccnepoBaHbl pacnpeneneHnst CTaTUCTUK Beex nepe-
YNCMNEHHBIX KPUTEPUEB, pacLUMpeHbl Tabnuubl MPOLEHTHbIX TO-
Yek, MPOBEPEHO, HACKOMbKO pacnpeneneHnss HopMarnm3oBaH-
HbIX CTATUCTUK OMUCLIBAKOTCS COOTBETCTBYOLUMU acCUMNTOTU-
Yecknmun 3akoHamu. MccnepoBaHa MOLLHOCTb KpUTEPUEB OTHO-
CUTENbHO Pa3nnYHbIX KOHKYPUPYHOLLMX TMMNOTE3, B YACTHOCTU OT-
HocutensHo Hy, H,, H,. Okasanocb, 4To uenbii psag u3 pac-
CMOTPEHHBIX KPUTEPUEB ABMSETCA CMELLEHHBIM OTHOCUTENBHO
KOHKypupytoLLen runotessl H,.

[na nokasatenbcTBa hakta CMELLEHHOCTU Ha puc. 3 noka-
3aHbl pacnpenenenuna G(w,|H;) ctatuctuku kputepus Lepma-
Ha, COOTBETCTBYHOLLME CNPABEASIMBOCTM runoTes H, H, npu obbé-
Max Bblbopok n = 10, n = 50.

KpuTepuii NpaBoCTOPOHHUIA U NpoOBepsieMast runotesa oT-
KIMOHSIOTCSI NPY MOBbILIEHHBLIX 3HAYEHMAX cTaTUCTMKK. Pacnpe-
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Tabnwuuya 2

Ynopsiao4eHHOCTb KpUTEPMEeB PaBHOMEPHOCTM MO MOLLHOCTU OTHOCUTENIbLHO KOHKYypupytowmx runotes H,, H,, H,

1- 1- 1-
OTHocuTenbHO H, b OtHocuTenbHo H, b OtHocuTenbHo Hy b
n=10 n=50 n=100 n=10 n=50 n=100 n=10 n=>50 n=100
Moandukaums 2 Xerasn—IpuHa Xerasn—IpuHa
3HTPOMNUIAHOIO 0,265 0,704 | 0,883 T, 0,178 0,397 0,610 T, 0,149 0,330 | 0,522
KpuTepusi
HenmaHa—
BapTora N, 0,116 0,525 | 0,837 dpocuHm 0,171 0,389 0,603 PpocuHmn 0,148 0,330 | 0,522
X —T) X —T)
Kpeccu 2 0201 | 0644 | 0820 | “TNTPME 0475 | 0389 | 0,602 Crasvn—IPvRa | 4 145 | 0,327 | 0,520
2 T1
OyneBunya-BaH Henmana— Xerasn—IpuHa
nep MioneHa 0,254 0,601 0,790 BapToHa N, 0,177 0,333 0,597 T, 0,147 0,322 | 0,508
Mogudukaums 1 Xerasn—IpuHa Xerasn—IpuHa
SHTPOMUIHOTO 0,254 0,600 | 0,789 * 0,160 0,378 0,595 * 0,144 0,319 | 0,506
KpuTepus T4 T2
Henmana— Xerasn—IpuHa Henmana—
Baptora N, 0,087 0,431 0,766 . 0,159 0,371 0,585 BapToHa N, 0,137 0,279 | 0,447
T2
Henmana— HelmaHa— HenmaHa—
BaptoHa N, 0,072 0,371 0,739 BapTona N, 0,177 0,370 0,577 BapToHa N, 0,133 0,258 | 0,416
HelmaHa— HenmaHa—
YeHra—Cnuputra | 0,109 0,388 | 0,722 BaptoHa N, 0,177 0,359 0,557 BapToHa N, 0,130 0,240 | 0,381
Weapua 0,154 0,398 | 0,583 Mappo 0,121 0,296 0,463 Mappo 0,118 0,208 | 0,291
Xerasn—IpuHa 0,101 0,226 | 0,443 Mogudukaumsa 1 [OyneBunya-BaH
. SHTPONMITHOTO 0,097 0,189 0,328 ZAep Mionena 0,115 0,191 | 0,275
T KpuTepus
Xerasn—I puHa [ynesnya-BaH MO,EI.VI(bMK?LMﬂ 1
. 0,097 0,210 | 0,409 nep MioneHa 0,097 0,188 0,327 SHTPOMUMHOTO 0,115 0,191 | 0,275
Ty Kputepusa
Moaundukauymsa 2
Mappo 0,168 0,255 | 0,408 Kpeccu 1 0,157 0,239 | 0,314 SHTponuiiHoro | 0,114 0,185 | 0,267
KpuTepus
Mogundukaums 2
®pocuHn 0,072 0,177 | 0,384 SHTPONUIAHOIO 0,095 0,153 | 0,266 Kpeccu 2 0,123 0,170 | 0,226
KpuTEepUs
MpuHBYyOa—
Xerasn—IpuHa
T P 0,054 0,133 | 0,322 Kacenbeppn— 0,159 0,204 0,244 Kpeccu 1 0,118 0,167 | 0,218
1 Mwunnepa
Xerasu—TlpuHaT, | 0,060 0,137 | 0,308 Weapua 0,136 0,184 | 0,226 LWsapua 0,129 0,172 | 0,206
puHBYga— puHBYRa—
KaceHnbeppn— 0,036 0,142 | 0,290 Kpeccn 2 0,120 0,140 0,217 KaceH6eppn— 0,119 0,155 | 0,186
Munnepa Munnepa
Kumbenna 0,059 0,160 | 0,279 LepmaHa 0,147 0,177 | 0,204 Kumbenna 0,116 0,142 | 0,165
MopaHa 1 0,059 0,160 | 0,279 Kumbenna 0,143 0,174 0,201 MopaHa 1 0,116 0,142 | 0,165
IpuHByna 0,059 0,160 | 0,279 MopaHa 1 0,143 0,174 | 0,201 lpuusyaa 0,116 0,142 | 0,165
LlepmaHa 0,065 0,147 | 0,215 lpuHByAa 0,143 0,174 0,201 Wepwmana 0,117 0,137 | 0,154
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OkoHYyaHuUe mabnuubs! 2

1-B 1-B 1-B
OTHocuTenbHo H, OTHocuTenbHo H, OTHocuTenbHO Hy
n=10 n=50 n=100 n=10 n=50 n=100 n=10 n=>50 n=100
Kpeccu 1 0,037 0,082 0,187 MopaHa 2 0,150 0,172 0,193 MopaHa 2 0,116 0,131 | 0,143
MopaHa 2 0,072 0,135 | 0,187 |YeHra—CnupuHra | 0,106 0,134 0,168 YeHra—Cnupunra| 0,100 0,105 | 0,106
Axra 0,090 0,108 0,115 Axra 0,108 0,108 0,108 Axra 0,102 0,104 | 0,104

aenexve cratuctukn G(w,,|H,), Mmetowiee mecTo npu cnpasep-
nueocTn H,, caBuHyTO OTHOCUTENbHO G(w,4|H,) He Bnpaso, a
BneBo. CrnegoBaTenbHO, MOLHOCTL 1 — 3 OKa3blBAeTCA MeHbLUEe
cooTBeTcTBYyOLLEro o.. C poCTOM N CMELLEHHOCTb McYe3aeT (CM.
G(w50|Hy) 1 G(os4|H,) Ha puc. 3).

BblpaxkeHusa onsa cTaTUCTUK pacCMOTPEHHBIX KpUTEPUEB MPO-
BEPKM paBHOMEPHOCTU npuBedeHbl B Tabn. 1. B tabn. 2 cneuu-
anbHble KpUTEpUU NPOBEPKN PABHOMEPHOCTU YNopsigoYveHbl Mno
ybObIBaHMNIO MOLLHOCTA OTHOCUTENBHO KOHKYPUPYIOLLMX TMnoTes
H,, Hy, Hy (no BenuuuHe mMowHocT 1 — B, NposiBNEHHOW Mpwu
n=100 1 ypoBHe 3Ha4ummocTu o = 0,1). B Tabn. 2 Takke npuseae-
Hbl OLIEHKN MOLLHOCTK KpuTepueB npu n=10 n n=50.

HekoTopbIi CpaBHUTENbBHBIN aHanNM3 KpUTepUeB paBHOMEpP-
HocT nposoauncs B [23]. B [19] sHTponuiHbIN KpuTepuii cpas-
HMBanNu ¢ HenapameTpU4eckuMn KpuTepuammu cornacus. Pas-
PO3HEHHbIE OLEHKM MOLLHOCTU MOXHO HaWTu 1 B Apyrux pabo-
Tax.

TUNUYHBIM HegOCTaTKOM OOonblUen YacTu NPUMEHSAEMbIX
KpUTEepreB paBHOMEPHOCTU, NpeacTaBneHHbIX B Tabn. 1, asns-
eTcs OTCyTCTBME MHGOPMaLMK O pacrnpeneneHusax cTaTucTuk u
BbIHYXX[EeHHasi HebXOAMMOCTb MCMONb30BaHUA Tabnuy, KpuTn-
YECKMUX 3Ha4YEeHWN (MPOLEHTHbIX TOYEK), YTO B MPUHLMUME MOXHO
060ITV NpK CyLLECTBOBaAHUN COOTBETCTBYIOLLErO NPOrpamMmmMHOro
obecneyeHuns [8]. [Opyron HegocTaTok GOmMbLUEN YacTu KpuTe-
preB — CMELLEHHOCTb OTHOCUTENBHO KOHKYPUPYIOLLMX rMnoTe3
Buaa H, (npu manbix ob6bémax BbIBOPOK N 1 ManbIX YPOBHAX
3Ha4YMMocTu o). B Tabn. 2 TEMHbIM LUBETOM BblAEMNEHbI KpUTE-
pvK, KOTopble NpU Manbix N 0bnagarT APKO BbIPAKEHHOW CMe-
LEHHOCTLIO OTHOCUTENbBHO TMNOTE3bl H,. B MeHbLLen cTeneHu
CMELLEHHOCTb OTHOCUTENBHO H, NposBnseTcs y kputepues Hei-
mMaHa—bBapToHa co cratuctukamun N,, N, OTOT HefoCTaToK He
OTMEYEH TOmMbKO ANs HEKOTOPbIX KPUTEPUEB: ANst AHTPOMUNHO-
ro kputepusa [dyaesuya-saH aep MioneHa n ero Mmogudvkaumn,
ans kputepueB YeHra—Cnupunra, Weapua u Mapgo.

Bce moamdmkaummn Kputepres, MCnonb3ytolme B KadyecTse
CTaTUCTWK pasnuyHble oueHkn aHTponun [18, 19], nokasanu
BbICOKYK0 MOLLIHOCTb OTHOCUTENBHO KOHKYPUPYIOLLEW rmnoTessbl
H,. B T0 e Bpemsi OTHOCUTENbHO runotes euaa H,, H, oueHku
MOLLHOCTU 3TUX KpuUTepueB Gonee cKpomHble. Hago oTMeTuTsb,
YTO TOMbKO Y 3TUX KPpUTEPUEB MpW Marnbix n HabnogarTca npu-
3HaKM CMELLEHHOCTN OTHOCMUTESIbHO rUnoTesbl H,.

Kputepuin HeivaHa—bapTtoHa co cratuctukon N, nokasbl-
BAET BbICOKYO MOLLHOCTb OTHOCUTENBHO H, 1 CPABHUTESBHO Bbl-
COKMEe pesynbrarbl OTHOCUTENbHO H,, H;. CTabunbHo Hemmnoxyto
CNOCOGHOCTb OTNMYATL KOHKYPUPYHOLLME TMNOTe3bl OT paBHOMEP-
HOro 3aKOHa [AEeMOHCTPUPYIOT kpuTepun Xerasv—IpuHa n dpo-
CVHW. HX3Kyl0 MOLLHOCTb AE€MOHCTPUPYIOT KpUTEpMU, B CTaTUC-
TMKax KOTOPbIX CYMMUPYIOTCA MOAYNN WY KBafpaThl pa3HOCTEN
U; — U_, 3Ha4eHuin nocnefosaresibHbIX MOPAAKOBLIX CTaTUCTUK
(kputepumn Lepmana, Kumbenna, MopaHa, puHByaa, MpuyHByOa—
KaceHbeppr—Munnepa). Oco6eHHO HM3KYH MOLLHOCTb OTHOCU-
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TenbHO BCeX TPEX paccmaTpuBaeMbix B paboTe runotes noka-
3an kputepun Adra [13], 4TO CBMAETENLCTBYET O KpawmHewn He-
YAQYHOCTUN MOMbITKN UCMONb30BaHWsi COOTBETCTBYIOLLEN cTaTuc-
TUKN B KPUTEPUWN MPOBEPKU TUMNOTE3bl O paBHOMeEpPHOCTU. Mox-
HO MPEeAnonoXuTb, YTO CTOMb Xe HeyAa4YHOW naeen okaxeTcs
NpYMEeHeHne Takow CTaTUCTVKU B NOOOM KpuTepuu, npeaHas-
Ha4YeHHOM [Nns NPOBEpPKWU cornacus HabnwogaeMon BblOOPKM C
HEKOTOPbIM KOHKPETHbIM 3aKOHOM pacnpefeneHust.

Ha ocHoBaHUM uccrnefoBaHU CBOWCTB MHOXECTBa KpuTe-
pueB, UCNOMb3yeMblX MPU NPOBEPKE PaBHOMEPHOCTU, NOATOTOB-
NIeHO pyKoBOACTBO Mo npumeHeHuto [8]. Korga ans npoBepku
rmnoTesbl O MPUHAANEXHOCTN aHanNM3Mpyemon BbIOOPKU HEKO-
TOPOMY KOHKPETHOMY 3aKOHy pacnpegeneHus paspaboTaHo
MHOXECTBO CheLmanbHbIX KpUTEPUEB, TO CPean 3TOr0 MHOXe-
CTBa, Kak npaBuro, HangyTcs Kputepun, npeanovyTuTenbHOCTb
NPYMEHEHNST KOTOPbIX MPU OrpaHnyeHHbIX 06BbEMax BblGOPOK
CBSA3aHO C 3aMeTHbIM NPEMMYLLECTBOM B MOLLIHOCTW, Hanpumep,
Nno CpaBHEHMIO C O6WMMKN KpuTepuammu cornacus. B gaHHom
cny4yae (nNpv NpoBepKe PaBHOMEPHOCTU) TAKOro NpevMyLlecTsa
OTHOCUTENbHO HenapameTpU4eckux KpuTepues cornacusa He
Habntogaetcsa: ctabunbHO nokasbiBaoT cebs kpuTepun XKaHra
co cTatucTukamu Z,, Z~ v kputepuii AvaepcoHa—[apnuHra [8].

/3 aHanusa CBOWCTB BCEro MHOXeCTBa KpUTEPUEB, KOTOPbIE
MOXHO MCMOSb30BaTh ANA NPOBEPKM TMMOTE3bl O NPUHALMEX-
HOCTU BbIBOPKM paBHOMEPHOMY 3aKOHY, BbITEKAET, YTO KOPPEKT-
HOr0 MCMONb30BaHUSA Kakoro-To OHOro U3 KpuTepueB ans dop-
MUPOBaHUSI «HAAEXHOro» CTAaTUCTUYECKOrO BbIBOAA YacTo MO-
XKET oKasaTbCsi HefocTaToyHo. [nsa 66nbluei 06 bEKTUBHOCTH
CTaTUCTUYECKNX BbIBOAOB NPEANOYTUTENbHEN BOCMOMb30BaThb-
CSl HEKOTOPbIM PAAOM KpuTepueB, obnagarowmx onpenenéHHbl-
MW OOCTOMHCTBaMU. Vcnonb3oBaHne COBOKYMHOCTU KPUTEPUEB,
ONUPalLLMXCA Ha pasnuyHble Mepbl OTKNOHEHUS aMNUpuyec-
KOro pacnpegeneHunsi oT TeOpeTUYecKoro, MoBbILLAET KayeCTBO
CTaTUCTUYECKNX BbIBOAOB.

CMeLLEHHOCTb OTHOCUTENBHO HEKOTOPbIX BrM3KUX KOHKYpU-
PYIOLLMX TMNOTE3 NPY Marsbix N NPOSBASIOT HE TOMbKO KpUTepun
paBHOMEPHOCTU. AHaNOrM4YHbIM HeAOCTaTKOM obnagarT HeKo-
TOpble KpUTEPUU, UCNONb3yeMble AN NPOBEpPKM HOpManbHOC-
™ [24—26].

Pa6oTta BbinonHeHa npu nogaepxke MuHobpHaykn PO B
pamkax rocyfapctBeHHon paboTbl «ObecneveHne npoBeaeHus
Hay4HbIX MccneaoBaHUn» N NMPOEKTHOM YacTu rocyAapCTBEHHO-
ro 3agaHua (npoekt Ne 2.541.2014K).
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