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NMprMeHeHMe HenapameTPHUECKMX KpMTepHes
cornacna Kynepa u BatcoHa npu npoBepkKe

CNOXXHbIX rMnoTe3s
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PaccmompeHsl modenu pacrnpedenieHull cmamucmuk U mabsiuybl MpoYyeHMmMHbIX MOoYek, Mo38ossouue MpUMeHImb
Kkpumepuu coenacusi Kynepa u BamcoHa rpu rnpoeepke Cr0XHbIX 2Uurnome3 OmHOCUMEbHO puHadnexHocmu 8bI60poK
pasnuyHbIM napamempuyeckum MoOesisiM 3aKoHO8 pacripedesieHusi eepossimHocmed. [MpusedeHa memoduka UHmMepakK-
mueHo20 ModenuposaHusi, darouwasi 803MOXHOCMb MOCMPOUMb U UCMO/Ib308amb pacrpedesnieHue cmamucmuKku Kpume-
pusi 8 xo0e peweHus 3adadu cmamucmu4YecKo20 aHasu3a, Cc8s3aHHO20 C Po8epKoll 2unomessi.

Knrouyesnie cnoea: Henapamempu4ecKkue Kpumepuu coesiacus, Kpumepuu Kynepa u BamcoHa, ripocmeie U CI/I0XKHble

aurnomea3ssbl.

The statistics distributions models and tables of percentage points allowing to use the Kuiper and Watson goodness-
of-fit tests at testing the composite hypotheses on belonging of samples to different parametric models of statistical laws
of probabilities distribution are considered. The procedure of interactive simulation allowing to construct and use the
statistics distribution of test during the solution of problem of statistical analysis inherent to hypothesis testing is presented.

Key words: nonparametric goodness-of-fit test, Kuiper's and Watson'’s tests, simple and composite hypotheses.

B [1] npun ncenegoBaHum pacnpegeneHmst CTaTuCTUK U MOLL-
HOCTW HenapameTpuyeckux kputepueB cornacus Kynepa [2] n
BatcoHa [3] 6bIno nokasaHo, YTO B crlyvae NMpPOBEPKM MPOCTbIX
rMNoTe3 OHU MMEKT HEKOTOPOE MPEUMYLLECTBO B MOLLHOCTU
nepepq kputepuamm Konmoroposa, Kpamepa—Museca—Cmup-
HoBa 1 AHpepcoHa—[apnuHra. 3To No3BOMNSET peKoMeHAoBaTb
UX MPUMEHEHNE B Pa3NNYHbIX NPUNOXEHUSIX. [TpU CNOXHBIX Npo-
BEpsieMbIX MMnoTe3ax Takoro 3aMeTHOro NpenMyLLecTBa He Ha-
6nioaaeTcsi, oAHaKo sICHO, YTO kpuTepun Kynepa n BartcoHa

14

uenecoobpasHo UCMosb3oBaTh Hapsay C APYTMMU YNOMSIHYTbI-
MW BbllLE KPUTEPUAMM COrnacusi.
IMpu npoBepke CroXHbIX runoTes Buaa Hy: F(x)e {F(x, 8), 6 6},

rae oLeHKa @ CKamnsipHOro UM BEKTOPHOTO NapaMeTpa pacnpe-
aenexns F(x, 0) BbluMcnaeTcs No Tom e camon Bblibopke, Hena-
pameTpuyeckne KpUTepum cornacusi TepsitoT CBOMCTBO CBOOO-

AObl OT pacnpefgeneHuns [4]. YcnoBHble pacnpegerneHus G(S\Ho)
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CTaTUCTWK KpUTEPUEB NPU NPOBEPKE CMOXHbBIX rMNOTE3 3aBUCST
oT psiga aktopos [5]: Buga Habnogaemoro 3akoHa F(x, 0), co-
OTBETCTBYHIOLLEro cripaBeAfiMBON NpoBepseMon runotese Hy;
TUNa oLeHMBaeMoro napameTpa W UX YNCa; B HEKOTOPbIX Chy-
Yasax OT KOHKPETHOro 3HayeHus napameTpa (Hanpumep, Ans
cemMencTB ramma- 1 6eTta-pacnpeneneHuin); Metoaa OLeHunBa-
HMA napamMeTpoB. Pasnununa B pacrnpefeneHusix Tov xe camon
CTaTUCTVKM MPY NPOBEPKE MPOCTLIX Y CIOXHbBIX TMNOTE3 HACTOSb-
KO CYLLEeCTBEHHbI, YTO npeHebpexeHne aTum hakToMm, Kak npa-
BWIO, NPMBOAWT K HEMPaBUIIbHOMY MCMOMb30BaHUIO KpUTEPUS
W, CrnefoBaTeribHO, K HEKOPPEKTHBIM CTaTUCTUYECKUM BbIBOAAM.

K pelueHuto npobnembl MPOBEPKN CMOXHBIX TMNOTE3 MpK
nomoLn kputepmer Konmoroposa, Kpamepa—Munzeca—Cmump-
HoBa U AHdepcoHa—[lapnuHra Mcnonb3oBannchb pasnunyHble
noaxodbl [6—11], a B [12, 13] — KOMNbIOTEPHbIN NOAXOA U CTaTh-
cTuYeckoe MOAenupoBaHue, Ha 6ase KOTopbIx paspaboTaHbl
pekoMeHAauMmn Mo NPUMEHEHUI0 HenapaMeTpuyecknx KpuTe-
pueB cornacugd [14, 15]. MNo3gHee aTn pesynbrathl ObINM yTOYHE-
Hbl 1 pacwwupeHbl [16—24] n B HacTodAwee Bpems Hanbonee
MONHO MpeacTaBneHsl B [9].

[1ns npoBepkn rmnoTesbl 0 TOM, YTO CyyariHas Belbopka npu-
HaNeXuT 3aKOHY C HernpepbiBHOW (DYHKUMEWN pacnpeaeneHvs
F(x, 8), B kputepumn Kynepa [2] npumeHsieTca cTtaTucTuka smaa

Vo= sup  {F(x)-F(x, 0)}-

—oo L X <00

inf {F,(x)-F(x, )},

—oo L X< o0

KOTOpas BbIHUCNAETCA B COOTBETCTBMN C BbipaXXeHNEM
V, =D} - D, (1)

rae F.(x) — avnupuyeckass yHKUMA  pacnpeaeneHus; D =

=max{%—F(x,-, e)} D;:max{F(x,-, 9)—%}; X; — 3rNeMeHThI

BapnauMOHHOIro papa, NoOCTPOEeHHOro no Bbl60pKe.

B kauyecTBe npeaensbHoOro pacnpeneneHus G(\/; v, Ho) cTa-

TUCTUKN \/F V,, Kynepom [2] paHa dyHKUMA pacnpeneneHus
2S2

G(S\Ho) =1- i 2(4mzs2 - 1)e*2m
m=1

YT06bI CHM3UTL 3aBUCMMOCTL pacnpedenenus G(V,|H,) cta-
TncTukm (1) oT o6bema BbiGopkM n, B [25] npeanoxeHa ee moau-
durkaumsa

V =V, (Jn +0155+024/n). )

B [1], cnenys [26], B kpuTepun Kynepa npeanoxeHo npume-
HSITb CTATUCTUKY

vied = Jn (D + Dy + (3\/3)_1. 3)

UNsmepumenbHas mexHuka Ne 9, 2013

Mpn npoBepke NPOCTbIX MMNOTE3 MPOLEHTHbIE TOYKM U pac-
npegeneHns ctatnctuk (2), (3) npakTnyeckn coBnagatot, a B Ka-
YeCcTBe MOZENV NpeaernbHOro pacnpeneneHnst ctatucTukn (3)
MOXHO ucrnonb3oBaTb G6eTa-pacnpenenenve lll poga ¢ nnoTHo-
cteto [1]:

F(x) = 07 00 X
)= B(69, 61) Po +01 ’ (4)
3510 91) [1+ (6, 1) ]

rae X = (x—6,)/63, n BekTopom napameTtpos 6 = (7,8985; 7,6865;
2,6852; 2,6373; 0,493)".
Kputepuin BatcoHa [3] ucnomnb3yeTtcs co cTaTUCTUKOM BUAa

2

U2=y (F(x;, 0)- =2 B ER Y B
n= & i n nl oy XF(xi 0) =5 | +35- (5)

Mpu npoBepke NPOCTLIX MMNOTE3 NpeferibHoe pacnpeaene-

Hue G(Ur21

Ho) cratuctukm (5) nmeet Bug [3]:

G(slHo) = 1-2 3 (1)~ Te2m*s’s

m=1

M Mo Bcel obracTu onpeaeneHns XopoLwo npubnuxaeTcs
Mopernbio 0BGpaTHOro rayccoBa 3akoHa C MIoTHOCTbIO [1]:

0o (Y-09)°

80
202y [ (6)

f(x)= 3 exp
nY

rae Y = (x — 0,)/0,, n BekTopom napametpos 8 = (0,5555; 0,2385;
0,3437; 0,0015)".

Hwxe npeactaBneHbl Mofenu npegernbHbIX pacnpeaeneHumin
1 Tabnuubl MPOLEHTHBLIX TOYEK, KOTOPble NO3BOMNSAOT NPUMEHSTb
kputepun Kynepa v BaTcoHa Ansi MpoOBEpKM CIOXHbIX rMNoTe3
OTHOCWUTENbHO NPUHAANEXHOCTU aHanuM3npyemblx BblGOPOK K
pasnNMyHbIM NapameTpUYecKMM MOAENsSM 3aKOHOB pacnpepje-
nenus. MNpepnonaraeTcs, 4TO UCMOMb3YTCSH OLEHKN MaKkcu-
MarnbHOro npasgonofobus.

B Tabn. 1 npuBeaeHbl 3aKOHbI pacrnpegeneHnsl, OTHOCUTENb-
HO KOTOPbIX MOXHO MPOBEPSATb CIOXHbIE TMNOTE3bI, UCMOSb3YS
NOCTPOEHHbIE B AAaHHON paboTe npubnwkeHns Ans npegernb-
HbIX pacrnpefeneHnin CTaTUCTVK HenapameTpuYecknx Kputepres
cornacusi.

Tabnuubl NPOLEHTHbIX TOYEK U MOAENW pacrnpeneneHunii cTa-
TUCTWK KpUTEPMEB CTPOUNM MO CMOAENUPOBaHHbLIM BblibOpKam
cratmcTuk o6bemom N = 1,7 - 108. Mpu Takmx N pasHOCTb mMexay
UCTWHHBIM 3aKoHOM G(S|H,)) pacrnpeaeneHuns ctaTuCTUKM U CMO-
AenMpoBaHHbIM amnupudeckum Gy, (S|H;) no mogynio He npe-
BbllaeT 1073, 3HaYeHMs CTaTUCTUK KPUTEPUEB BbIYMCTIAIICH MO
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Tab6bnwuuya 1
3aKkoHbl pacnpefeneHUs cryYamHbIX BeNMYUH
HavnmeHoBaHve 3akoHa DyHKUMSA nnoTHocTu f (X, 6)
OKCMOHeHUnanbHbIn 961 exp [_X/eo]
MonyHopManbHbIN 2(90 5)4 exp[—xz/(Zeg)}
Panes (X/GSJ exp [— xz/(Zeg J]
Makcsenna [ZXZ/(GS \/EJ] exp[— x2 (29(2) J]
Nannaca (200) "exp [— \x—e1\/eo]
-1 2 2
HopmarnbHebiii (Faycca) (90 «/275) exp[—(x - 91) /(290)]
-1 2 9
Jlorapudmmyeckn HopmanbHbIN (Xeo ‘/E) exp[—(lnx— 61) /(260)]
2 2
Kowum 60/{n [eo +(x - 04) ]}
2
n 3 T_exp TI:(X—61) 1+ exp TE(X—S»])
OrUCTUYECKUIA - I
0o V3 69 V3 8o J3
1 X — 04 X — 04
3KCTpemarnbHOro 3HadYeHus (maximum) %exp “Tep exp | - %
- -0 X -0
OKCTpeManbHOro 3HaudeHust (minimum) Aoy X9 oy ( 1)
69 P Ch) P 09
Beitbynna 0o x% 1 9_190 exp{— (x/ 61)90 }
Sb-[>xoHcoHa 040 iy 2
162 _1lgy—0n—X=93
Sb (8, 64, 6,, 85) (x—63)(92+63 —x) expi—5 [90 01In 6,703 —x]
S0 01 1 x-63
-[l)xoHCOHa -
————expi-> [e +041In ]
SI(8y, 6, 0,, 65) (x—63) v2r 2 R
2

Su-[>xoHcoHa

Su (8y, 0, 6,, 65)

01
Jor|(x-65)% + 62

1 X —03 X —03 2
expi—= [0y +641In + (—) +1
p 2 (70T 0, 0,

BbIGOpPKaM NCeBAOCHyYaliHLIX BenuumH obbemom n = 103, re-
HepupyeMbIX B COOTBETCTBUM C HabnogaembiM 3akoHoM F(x, 0).
B Takon cutyauuun pacnpefeneHvne G(S,|H,) npaktuiyecku co-
Bnagaet ¢ npeaenbHbiM G(S|H,). B 3apgadax craTUCTUYECcKoro
aHanmsa MOXHO Monb30BaTbCA NpeACTaBreHHbIMU B CTaTbe
MOZEensAMM, Ha4ymMHas ¢ 06beMoB BbIGOpOK n > 25.
Pacnpepenenns G(S|H,) ctatuctuk kputepues Kynepa u
BatcoHa Hauny4ywum obpas3oM annpoKCUMUPYHTCA CeMew-
cTBOM OeTa-pacnpeaenenui Il poga ¢ dyHkumen nnotHocTH (4),

16

T. €. B3(6,, 04, 6,, 65, 6,4) = f(X), 1 cemencTBOM pacnpeneneHui
Si-IxoHcoHa S/ (8, 6,, 6,, 85) (cm. Tabn. 1).

BepxHue NpOLEHTHblE TOYKM U MOCTPOEHHbIE MOAENN Afs
npefenbHbIX pacnpefeneHnini ctaTucTukn kputepus Kynepa B
cnyyae UCnosb30BaHUS OLEHKM MaKCMMaribHOro npaBAonono-
6ua (OMI) npeactaeneHsbl B Tabn. 2 ansa 12 3akoHoB (kpome
Tpex nocrnedHux B Tabn. 1). na Tex >xe 3aKkOHOB pacnpenene-
HUS1 BEPXHME MPOLEHTHbIE TOYKM M MOCTPOEHHbIE MOAENW Ans
pacnpeneneHuin cTaTUCTUKM KpuTepus BatcoHa npuBefeHbl B
Tabn. 3.

UNsmepumenbHas mexHuka Ne 9, 2013
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Tabnwuuya 2
BepxHue npoueHTHblIe TOYKM U MoAenu npefenbHbIX pacnpeneneHUin crtatuctukm kputepus Kynepa npu ucnonbsoBaHuum OMI
npoLl,eHTHbIe TOYKM
HaumeHoBaHve 3akoHa OueHuBaembie Mogenb
napameTpbl 0‘1 0’05 0’01
OKcrnoHeHumanbHbIi, Panes, | Macwitab 1,540 1,661 1,905 B, (5,5932; 7,6149; 2,1484; 2,3961; 0,5630)
Makceenna
lMonyHopmanbHbIv To xe 1,543 1,664 1,907 B, (11,4707; 40,7237; 7,020; 20,3675; 0,3989)
»—» 1,469 1,587 1,825 B, (7,8324; 8,3778; 2,6906; 2,4820; 0,4830)
Nannaca Cposur 1,473 1,597 1,850 B, (9,1630; 6,6097; 4,0210; 2,4081; 0,4900)
Oba napameTpa 1,278 1,365 1,541 B, (10,0376; 7,8452; 3,4694; 1,9586; 0,4756)
MacwTab 1,494 1,611 1,847 B, (6,3057; 8,1797; 2,3279; 2,4413; 0,5370)
HopmanbHbIi, norapud-
MUYECKM HOpMarnbHbIN Cposur 1,540 1,662 1,908 B; (5,5932; 7,6149; 2,1484; 2,3961; 0,5630)
Oba napameTpa 1,402 1,505 1,709 B, (7,4917; 8,0016; 2,4595; 2,1431; 0,4937)
MacwTtab unu cosur| 1,435 1,560 1,815 B, (3,8425; 5,9345; 2,4284; 2,1927; 0,6150)
Kowwn
Oba napameTpa 1,126 1,197 1,337 B, (9,4267; 7,5349; 3,2515; 1,5491; 0,4700)
MacwTab 1,470 1,588 1,826 B, (9,7224; 7,8186; 3,2399; 2,4541; 0,4370)
Jlornctuyeckni Cposur 1,511 1,633 1,880 B; (9,1363; 6,9693; 3,4630; 2,3985; 0,4790)
O6a napameTpa 1,337 1,432 1,622 B, (14,3460; 18,6137; 3,6366; 3,9560; 0,3525)
MacwTab’ 1,504 1,622 1,861 S/(1,2459; 4,0123; 1,3063; 0,1873)
OKCTpeManbHbIX 3HaYeHWUI
& Beiibynna Cnpur? 1,540 1,662 1,908 B, (5,5932; 7,6149; 2,1484; 2,3961; 0,5630)
Oba napameTpa 1,411 1,516 1,726 S/ (1,4012; 5,0846; 1,4465; —0,0070)

Mpumedyarue: "2 — npu oueHMBaHUM NapaMeTpa COOTBETCTBEHHO hOpMbl U MacliTaba pacnpeaeneHus Benbynna.

BepxHue npoueHTHbIe TOYKM U Moaenu npeaenbHbIX pacnpe.qeneuvm CTaTUCTUKKN KpuTepuss BaTtcoHa npu ucnonb3oBaHuu omn

Tabnuua 3

oueHMBaauua

npOLteHTH bl€ TOYKM

HanmeHoBaHue 3akoHa Mogenb
napameTpbl 0’1 0’05 0’01
OkcnoHeHumanbHbIn, Panes, | Macwtab 0,129 0,159 0,230 B; (4,0419; 2,9119; 10,5931; 0,5000; 0,0096)
Makcsenna
MonyHopmanbHbIv To xe 0,131 0,161 0,232 B, (4,9988; 3,8721; 15,1781; 0,6900; 0,0059)
» —» 0,115 0,144 0,214 B, (9,2136; 3,8610; 30,5491; 0,7010; 0,0015)
Jlannaca Caosur 0,111 0,139 0,209 B, (7,4479; 3,2650; 30,7784; 0,6227; 0,0063)
Ob6a napameTpa 0,071 0,084 0,114 B; (9,0116; 5,3554; 17,3201; 0,3908; 0,0038)
MacwTab 0,122 0,151 0,221 B, (8,8122; 3,7536; 29,8074; 0,7171; 0,0019)
HopmanbHbii, norapud-
MUYECKM HOpMarnbHbIN Casur 0,127 0,157 0,228 B, (3,6769; 4,4438; 9,8994; 0,6805; 0,0082)
Ob6a napameTpa 0,096 0,116 0,164 B; (3,5230; 4,4077; 9,2281; 0,4785; 0,0104)
Macwtab vnu cosur 0,105 0,133 0,203 S/(2,7778; 1,5065; 0,2690; 0,0049)
Kowwum
Ob6a napameTpa 0,052 0,061 0,081 B, (8,3558; 4,8650; 12,0768; 0,1930; 0,0049)
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OKoHYaHUe mabnuusl 3

npOLl,eHTH ble TOYKN
HaumeHoBaHwe 3akoHa OueHvsaembie Mogenb
napameTpbl 0’1 0’05 0’01
MacwTtab 0,115 0,144 0,214 B, (9,2136; 3,8610; 30,5491; 0,7010; 0,0015)
Jlornctnyeckun Cpasur 0,119 0,148 0,218 B; (3,9730; 3,9414; 13,2655; 0,6637; 0,0090)
Ob6a napameTpa | 0,081 0,098 0,135 B; (4,2608; 4,6784; 9,3054; 0,3810; 0,0084)
Macuurta6’ 0,122 0,151 0,221 B, (8,8122; 3,7536; 29,8074; 0,7171; 0,0019)
OKCTpemarnbHbIX 3HaYeHWH,
Benbynna Casur? 0,129 0,159 0,230 B; (4,9988; 3,8721; 15,1781; 0,6792; 0,0061)
O6a napametpa | 0,097 0,118 0,165 S/ (1,2863; 1,6736; 0,0927; 0,0052)

Mpumeyvyanune: "2 —Texe, 4to n B TA6N. 2.

Tabnuua 4
BepxHue npoueHTHbIe TOYKM U MoAenu npepenbHbIX pacnpeaeneHUn cTaTUCTUK
HenapameTpUYecKuUX KpuTepueB cornacus B criyyae npoBepKU rmnote3 OTHOCUTENbHO
pacnpegeneHuin Sh-[)xoHCOHa nNpu ucnonb3oBaHun OMI
OLleHMBaeMbIe npOLleHTHbIe TOYKM Mon,enb
napameTpbl 0,1 | 0,05 | 0,01
Kputepun Kynepa
Y 1,540 1,662 1,908 B, (5,5932; 7,6149; 2,1484; 2,3961; 0,5630)
6, 1,494 1,611 1,847 B, (6,3057; 8,1797; 2,3279; 2,4413; 0,5370)
6o 64 1,402 1,505 1,709 B, (7,4917; 8,0016; 2,4595; 2,1431; 0,4937)
Kputepuin BatcoHa
Y 0,127 0,157 0,228 B, (3,6769; 4,4438; 9,8994; 0,6805; 0,0082)
6, 0,122 0,151 0,221 B; (8,8122; 3,7536; 29,8074; 0,7171; 0,0019)
6o 64 0,096 0,116 0,164 B, (3,5230; 4,4077; 9,2281; 0,4785; 0,0104)
Ta6bnwuuya 5

BepxHue nNpoueHTHbIe TOYKM U Modenu npefenbHbIX pacnpegeneHuin CTaTUCTUK
HenapaMeTpPUYeCKUX KpUTEPUEB COrNacusi B criyyae NpoOBEepPKU rMnoTe3 OTHOCUTENbHO
pacnpepeneHun Sl-[xoHcoHa npu ucnonb3oBaHum OMIM

OueHBaeMble MpoueHTHble ToukM Mogernb
napameTpei 0,1 | 005 | o001
Kputepun Kynepa

0 1,540 1,662 1,908 B, (5,5932; 7,6149; 2,1484; 2,3961; 0,5630)

0, 1,512 1,631 1,872 B, (6,7423; 8,0549; 2,4935; 2,4976; 0,5250)

0, 1,540 1,662 1,908 B; (5,5932; 7,6149; 2,1484; 2,3961; 0,5630)

0y 04 1,402 1,505 1,709 B, (7,4917; 8,0016; 2,4595; 2,1431; 0,4937)

0p, 65 1,540 1,662 1,908 B, (5,5932; 7,6149; 2,1484; 2,3961; 0,5630)

0,, 0, 1,402 1,505 1,709 B, (7,4917; 8,0016; 2,4595; 2,1431; 0,4937)

09, 04, 0 1,402 1,505 1,709 B, (7,4917; 8,0016; 2,4595; 2,1431; 0,4937)
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OKoHYaHUe mabrnuusl 5

OL[eHVIBaeMbIe I'Ipou,eHTHue TOYKM MO,EleJ'Ib
napameTpb! 0,1 0,05 0,01
Kputepuii BatcoHa

0 0,127 0,157 0,228 B, (3,6769; 4,4438; 9,8994; 0,6805; 0,0082)

0, 0,124 0,153 0,223 B, (3,4122; 4,9262; 9,6902; 0,7643; 0,0087)

0, 0,127 0,157 0,228 B, (3,6769; 4,4438; 9,8994; 0,6805; 0,0082)

09 64 0,096 0,116 0,164 B, (3,5230; 4,4077; 9,2281; 0,4785; 0,0104)

0p 65 0,127 0,157 0,228 B, (3,6769; 4,4438; 9,8994; 0,6805; 0,0082)

04, 6, 0,096 0,116 0,164 B; (3,5230; 4,4077; 9,2281; 0,4785; 0,0104)

8y 64, 6, 0,096 0,116 0,164 B, (3,5230; 4,4077; 9,2281; 0,4785; 0,0104)

Tabnuua 6

BepxHue npoueHTHbIE TOYKM U MoAenu npeaenbHbIX pacnpeaeneHUi CTaTUCTUK HemapaMeTpUyYeCcKUX Kputepues
cornacus B crniyyae npoBepKU rmnote3 OTHOCUTENbLHO pacnpeaeneHun Su-[XOHCOHa npu ucnonb3oBaHuu OMI

OL[eHVIBaeMbIe npOLl,eHTHbIe TOYKM MO,EleJ'Ib
napameTpb! 0,1 0,05 0,01
Kputepun Kynepa

8 1,540 1,662 1,908 B, (5,56932; 7,6149; 2,1484; 2,3961; 0,5630)

0, 1,512 1,631 1,872 B, (6,7676; 8,3605; 2,3501; 2,4976; 0,5142)

6, 1,491 1,612 1,857 B, (7,5884; 8,1397; 2,6781; 2,4982; 0,4882)

0, 1,517 1,638 1,885 B, (8,1449; 7,2651; 3,0338; 2,4418; 0,4880)

A 1,402 1,505 1,709 B, (8,1449; 7,2650; 3,0338; 2,1431; 0,5015)

6, 6, 1,393 1,496 1,703 B, (7,5234; 7,3134; 2,7694; 2,1076; 0,5035)

0, 63 1,390 1,496 1,713 B, (8,0187; 7,7542; 2,7862; 2,1751; 0,4800)

0, 6, 1,414 1,525 1,749 B, (8,6702; 7,5387; 2,9284; 2,2036; 0,4600)

0, 65 1,375 1,475 1,675 B, (8,6702; 7,5387; 2,9284; 2,0887; 0,4740)

0,, 65 1,350 1,447 1,640 B, (9,0132; 7,9999; 2,8585; 2,0644; 0,4635)

08, 04, 6, 1,324 1,422 1,621 B, (10,7806; 8,4043; 3,2432; 2,1461; 0,4150)

6, 04, 05 1,333 1,431 1,629 B, (10,3455; 8,0495; 3,5687; 2,1993; 0,4463)

6, 6,, 05 1,296 1,388 1,575 B, (10,3223; 7,7893; 3,3393; 2,0021; 0,4358)

0, 6,, 0, 1,299 1,394 1,584 B, (10,5957; 8,2600; 3,2334; 2,0676; 0,4194)

6y, 04,6, 65 1,235 1,321 1,494 B, (9,9689; 7,3418; 3,4037; 1,8225; 0,4438)

Kputepuin Batcona

8 0,127 0,157 0,228 B, (3,6769; 4,4438; 9,8994; 0,6805; 0,0082)

0, 0,124 0,153 0,223 B, (3,4122; 4,9262; 9,6902; 0,7643; 0,0087)

6, 0,117 0,146 0,215 B, (6,0296; 3,7175; 22,6978; 0,7115; 0,0057)

0, 0,121 0,150 0,220 B, (7,4154; 3,9208; 22,4649; 0,6800; 0,0022)
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OKoHYaHuUe mabrnuusl 6

OueHBaeMble MpoueHTHbIe ToukM Mogernb
napameTpsbl 0,1 0,05 0,01
00: 94 0,096 0,116 0,164 B; (3,5230; 4,4077; 9,2281; 0,4785; 0,0104)
00, 0, 0,093 0,114 0,161 B; (4,0651; 4,8643; 9,5614; 0,4903; 0,0078)
00, 03 0,092 0,113 0,162 B; (4,4170; 4,9456; 10,4292; 0,5005; 0,0067)
0y, 0, 0,099 0,123 0,181 B; (5,5181; 4,1815; 16,0852; 0,5478; 0,0055)
0y, 05 0,089 0,108 0,151 Bs (5,7461; 4,4051; 13,9768; 0,4528; 0,0060)
05, 05 0,084 0,101 0,141 Bs (5,9952; 4,3409; 13,8757, 0,4020; 0,0060)
09, 04, 6, 0,077 0,093 0,131 B; (5,5809; 4,9570; 14,1052; 0,4540; 0,0060)
09: 04, 03 0,080 0,097 0,137 Bj (5,8959; 4,4478; 14,5923; 0,4132; 0,0060)
09: 05, 03 0,072 0,087 0,121 B, (6,1780; 4,6712; 14,5568; 0,3791; 0,0060)
04, 05, 05 0,072 0,087 0,121 B, (6,1780; 4,6712; 14,5568; 0,3791; 0,0060)
6, 64,6,, 05 0,062 0,074 0,101 B; (7,3816; 4,4215; 14,1896, 0,2616; 0,0053)

B tabn. 4 npeacraBneHbl BEPXHUE MPOLIEHTHbIE TOYKM 1 MO-
Oenv npefernbHbIX pacnpefaeneHnin CTaTtucTMK HenapameTpu-
YeCKNX KpUTEepWeB Ccornacus B Criyyae NpOBEPKU CIOXHbIX M-

noTes OTHOCWUTENbHO 3aKOHOB pacnpeneneHus 0,945
Sh-[xoHcoHa (Npu vcrnonb3osaHuy OMIT), B Tabn. 5 — 2,009
3aKOHOB S/[KOHCOHA, B Tabr. 6 — 3akoHOB Su-IHKOH- 0,371
coHa. Bo Bcex nepeuvncrieHHbIX criydasx pacnpege- 0,322
nenus G(S|H,) cTaTMCTUK KpUTEpUEB cornacus He ?gzg
3aBUCAT OT KOHKPETHbIX 3HAYEHUI HEN3BECTHbIX Na- 0,426
pameTpoB 3akoHOB F(x, 0). 0:463

Korga pacnpegeneHusi ctaTucTUK HenapameT- 0,796
PUYECKUX KPUTEPUEB COrMacus 3aBUCAT OT 3Haue- 1,027

HWI NapameTpa UM NapameTpoB 3aKOHa, C KOTO-

pblM MpoBepsieTCs cornacue, 3agaya MOXeT pe-

waTbCca cneaylowum obpasom. Tak Kak OLEHKM napameTpoB
CTaHOBATCSA M3BECTHbIMM B MpoLecce aHanusa, Tpebyemoe ans
NMPOBEPKN TUNOTe3bl pacnpeferneHne CTaTUCTUKW HeMb3s Hai-
TN 3apaHee.

OTctoga criegyert, YTO pacnpeneneHvs CTaTUCTUK NPUMEHS-
eMbIX KpUTEPUEB OOMKHbI HAXOAUTLCA B MHTEPAKTUBHOM PEXN-
Me B xoAde NpoBOAMMOrO CTaTUCTUYeckoro aHanumsa. KoHeuyHo,
370 TpebyeT pasBMTOro MporpamMmmHoro obecneveHns, No3eBons-
towero (kak B HaleM crnyyae) B Lensx YCKOpPeHusi pacnaparne-
nvBaTb NPOLEeCChbl MOAENVMPOBAHUS 1 NCMOMb30BaTb AOCTYMHbIE
BblYMCNUTENbHbIE pecypcbl. B Takmx ycrnoBusx Bpemsi nocTpoe-
HUs (c TpebyeMon TOYHOCTbIH) HEOOXOAMMOro AN NPOBEPKM
runoTesbl pacnpefenenus Gy, (S,|H,) ctatnctukm kputepus u
onpefeneHns Mo Hemy [JOCTUrHYTOrO YPOBHHA 3HAYMMOCTU
P{S, = S*, rae S* — BbluMcneHHoe no BblIbOpKe 3HaueHne cra-
TUCTUKN, OKa3blBAETCH HE OYeHb 3aMeTHbIM Ha (OHe MONHOro
pelleHnst 3agadn CTaTUCTUYECKOro aHanmaa.

Cnepyowmii npumep AEMOHCTPUPYET TOYHOCTb onpeaerne-
HWS JOCTUIHYTOrO YPOBHSI 3HAYMMOCTU B 3aBUCUMMOCTM OT 0Obe-
ma Bblbopkn N MOOEenMpyeMoro B WHTEPaKTUBHOM pexume
SMMMPUYECKOro pacnpeneneHns CTaTuCTUKK.
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1,040
0,319
0,668
1,656
0,236
1,411
0,675
0,759
0,415
0,775

Mpumep. HeobxoavMo NpoBEPUTE CROXKHYIO FMNOTE3Y O Npu-
HagnexHoOCTN obpaTHOMY rayccoBy 3aKOHY C NSIOTHOCTbO (6)
cnepytoulen Bbibopkn obvemom n = 100:

0,239 0,382 0,398 0,946 1,248 1,437 0,286 0,987
0,498 0,694 0,340 1,289 0,316 1,839 0432 0,705
0,421 1,267 0,466 0,311 0,466 0,967 1,031 0,477
1,745 0,786 0,253 1,260 0,145 3,032 0,329 0,645
2,081 1,198 0,692 0,599 0,811 0,274 1,311 0,534
1,052 1,051 4,682 0,111 1,201 0,375 0,373 3,694
3,150 0,424 1,422 3,058 1,579 0,436 1,167 0,445
1,698 2,270 0,884 0,448 0,858 0,310 0,431 0,919
0,143 0,805 0,827 0,161 8,028 0,149 2,396 2,514
0,240 2,745 0,885 0,672 0,810 0,144 0,125 1,621

o BbIGOpKE OLEHMBAIOTCA NapaMeTpbl POpMbI 6, 8, 1 Mac-
wrabHbIi napameTp 0,, NnapameTp casura 6, = 0 npegnonaraet-
cq u3BecTtHbIM. HaligeHHble no aaHHoun BbiGopke OMIT napa-

MeTpoB éo= 0,7481, é1= 0,7806, éz= 1,3202. BbluncrneHHble

3HaueHus cTatucTuk: Kynepa — VI°d = 1,1113, Batcona— U2 =

= 0,05200. PacnpeneneHns CTaTUCTUK KPUTEPUEB B AHHOM CIly-

yae 3aBUCAT 0T B, 1 0, [20, 22], He 3aBUCAT OT 0, 1 [OMKHbI ObITb

HarpeHb! npu 6, = 0,7481, 6, = 0,7806.
[OoCTUrHyTble ypOBHWM  3HAYMMOCTHU

P{V?°d21’1113} n P{U,2,20,05200}, nonyyYeHHbIe Npu pasnuy-

HOW TOYHOCTM MOAENUPOBaHUA pacnpedeneHuin CTaTUCTUK (Npu
pasnuuHbix o6bemax N ModenupyeMbix BbIGOPOK CTATUCTUK),
npueeneHsl B Tabn. 7.

no KpuTepusim

Tabnuua 7

YpoBHu 3HauuMmocTu ans ctatuctuk Kynepa u BatcoHa
npu pasnuyHbiXx o6bemax BbiGopok N

CraTucTuka 108 104 105 108
V’;’)‘Od =1,1113 0,479 0,492 0,493 0,492
U% =0,05200 0,467 0,479 0,483 0,482
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Takum obpasom, NpvBefeHHble MOAENU pacnpeneneHni
CTaTUCTUK M Tabnunubl NPOLEHTHBIX TOYEK MO3BONSAT KOPPEKTHO
npumeHaTb kputepun Kynepa v BaTtcoHa npu npoBepke Criox-
HbIX FMNOTE3 OTHOCUTENBHO psAa napamMeTpu4ecknx moaenen
3aKOHOB pacnpegeneHus. PeanusoBaHHas WHTepakTMBHas
MeToauKa faeT BO3MOXHOCTb KOPPEKTHOIO MPUMEHEHUS Kpu-
TepueB, Korga pacnpeferneHme CratucTUKM KpuTepusi, COOTBET-
CTBYytOLLIEE CMPABEASIMBOCTY MPOBEPSAEMOii rMnoTesbl Hy K Mo-
MEHTY MCMONb30BaHUSA, HEU3BECTHO.

Pa6oTa BbinonHeHa npu nogaepxke MwuHobpHaykn PO B
pamkax rocsaganusa (npoekt 8.1274.2011) n ®LIM «Hay4Hble 1
Hay4YHO-nefarormyeckne kagpbl MHHOBaLUMOHHOM Poccun» (cor-
nawexve Ne 14.B37.21.0860).
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