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Merozbl IPOBEPKHU OJHOPOIHOCTH ABYX HE3aBHCHUMbIX BHIOOPOK — KJIACCHYECKAs 00JIaCTh MaTe-
MaTHYeCKOH craTucTuku. 3a 6omee yem 111 srer ¢ MOMEHTA ITyGIHKAIIAN OCHOBOITOIATAOIIEH
crarbu CThIoZieHTa paspabOTaHbl PasIMYHbIE KPUTEPUH MPOBEPKM CTATHCTHYECKON THUIIOTE3bI
OTHOPOJIHOCTY B PA3IMYHBIX IIOCTAHOBKAX, U3yYeHbI UX CBoMcTBa. Hacrana norpeGHOCTS B yIIO-
PAIOYEHNY COBOKYITHOCTH HANIEHHBIX HAYYHBIX Pe3yabTaroB. Heobxoqum aHamms BCero MHOTO-
00pasus MOCTAHOBOK 3a/1a4 IPOBEPKH CTATUCTUUECKUX TUIIOTE3 OJHOPOILHOCTH BYX HE3aBHUCH-
MBIX BBIOOPOK, & TAKKE COOTBETCTBYIOIIIX CTATUCTUIECKUX KpuTepreB. TakoMy aHaausy mocssi-
II[eHa HACTOSIIAS CTaThs. B Hell CBeIeHbl OCHOBHBIE PE3yJIbTaTh, KACAIOIIHECT METO0B IIPOBEp-
KM OJTHOPOIHOCTH JIByX HE3aBHUCHMbBIX BHIOOPOK, M ITPOBEEHO UX CPABHUTEIBHOE U3yUeHHe, 0~
3BOJIAIOIIEE CHCTEMHO aHATIM3UPOBATh MHOT000pa3re TaKUX METO/OB B IIeJIIX BbIOOpa Harboiee
aIeKBATHOTO /I 00pA00TKM KOHKPETHBIX JaHHbIX. Ha ocHOBe 6a30BO# BEPOITHOCTHO-CTATHCTH-
YECKOM MOIeTH ChOpMyIMPOBAHBI OCHOBHBIE TTIOCTAHOBKH 3a/1aUH IIPOBEPKH OHOPOIHOCTH JABYX
He3aBHCUMbIX BbIOOpOK. IIpuBenen cpaBHuTenbHbIM anamus kpurepues CroiopenTta u Kpame-
pa — ¥Yoiua, npefHasHaAYeHHbIX JIJIS IIPOBEPKU OJHOPOIHOCTH MATEMATUIECKUX OKUAAHUM, 000-
CHOBaHA PEKOMEHAIUSA TI0 IITUPOKOMY IpUMeHeHuo Kpurepusa Kpamepa — Yamua. V3 venapa-
METPHUYECKHX METOZOB IIPOBEPKH OJJHOPOAHOCTH PACCMOTPEHbI Kpurepun Bunkokcona, CmupHo-
Ba, Jlemana — Pozen6narra. Pazo6pans qsa muda o kpurepun Bunkokcona. Ha ocaoBe ananusa
IyOIUKAIUA OCHOBOIIOIIOMKHUKOB TIOKA3aHA HEKOPPEKTHOCTh TepMuHa «kpurepuii Kommoropo-
Ba — CmupHOBa». [[J1s IpoBepKu a0COIIOTHOM OHOPOIHOCTH, T.€. COBIIAIEHNUs (DYHKITAN pacpe-
JleJIeHus BBIOOPOK, PEKOMEH/IOBAHO HCIIOIb30BaTh Kpurepwii Jlemana — Posen6narra. Pacemor-
PeHBI aKTyaabHbIe IPO6IEeMbl Pa3pabOTKKM U IMPUMEHEHHS HelapaMeTPHUEeCKHX KPUTEPHEB, B
TOM YHCJIEe Pa3Indre HOMUHAIBHBIX U PEAIbHBIX YPOBHEH 3HAUMMOCTH, 3aTPYAHAIOIINeE CPaBHe-
HU€ KPUTEPHEB II0 MOIIHOCTH, OTMEYEHA HEOOXOAUMOCTD yUeTa COBIIaeHIi BRIOOPOYHBIX 3HA-
YEeHWIA (C TOYKU 3PEHVS KJIACCHIECKOU TeOPUH MATEMATUIECKOM CTATUCTUKY BEPOSITHOCTD COBIIA-
nenunit pasaa 0).
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HOCTh XapaKTEPUCTHK; abCOMIOTHAS OMXHOPOAHOCTh, Kpurepuii Kpamepa — ¥Yamua; Kpurepuit
Bunrorcona; kpurepuit CmupHOBa; Kpurepuii Jlemana — Pozen6iarra.
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Methods for testing the homogeneity of two independent samples refer to a classic area of mathematical
statistics. Various criteria for testing the statistical hypothesis of homogeneity in different statements
have been developed and their properties have been studied for more than 110 years since publication of
the fundamental Student’s article. Nowadays, the streamlining of the totality of gained scientific results
has become an urgent problem. It is necessary to analyze the whole variety of problem statements for test-
ing the statistical hypotheses of the homogeneity of two independent samples, as well as the correspond-
ing statistical criteria. Such an analysis is the goal of the article. We summarize the main results regarding
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the methods for testing the homogeneity of two independent samples and their comparative study which
allows system analysis of the diversity of such methods in order to select the most appropriate for process-
ing specific data. The main statements of the problem of testing the homogeneity of two independent sam-
ples are formulated using the basic probabilistic-statistical model. A comparative analysis of the Student
and Cramer — Welch criteria designed to test the homogeneity of mathematical expectations is presented
along with substantiation of the recommendation on the widespread use of the Cramer — Welch criterion.
The criteria of Wilcoxon, Smirnov, Lehmann — Rosenblatt are considered among nonparametric methods
for testing homogeneity. Two myths about the Wilcoxon criteria are dismantled. Analysis of the publica-
tions of the founders revealed the incorrectness of the term “Kolmogorov — Smirnov criterion.” To verify
the absolute homogeneity, i.e. coincidence of the distribution functions of samples, it is recommended to
use the Lehmann — Rosenblatt criterion. The current problems of the development and application of
nonparametric criteria are discussed, including the difference between nominal and real significance lev-
els, which complicates comparison of the criteria in power. The necessity of taking into account the coinci-
dence of the sample values (from the view point of the classical theory of mathematical statistics, the prob-
ability of coincidences is 0) is marked.

Keywords: testing of statistical hypotheses; independent samples; homogeneity of characteristics; abso-

lute homogeneity; Cramer — Welch test; Wilcoxon test; Smirnov test; Lehmann — Rosenblatt test.

BBenenune

IIpoBepka OXHOPOZHOCTH ABYX HE3aBHCHMBIX
BBIOOPOK — EKJjaccuyeckas 00JacTb MaTreMaTHde-
ckoit craructuku. OcHOBOIIOIATAIOIIEH B HEH SBJISA-
erca cratbd CreromenTta [1]. 3a 6omnee yem 111 et
MOJIy4eHbl MHOTOYMCICHHBIE PEe3yIbTaThl Pa3jimd-
HBIMH aBTOpaMu, B TOM yucie Hamu. OmHAKO uMeeT-
¢l TOTPeOHOCTh B YIOPSAOYEHHH COBOKYIIHOCTH
HaUJIEeHHBIX HAYYHBIX pPE3yJIbTATOB, B TOM YHCIIE
OIyb0IMKOBAHHBIX B JKypPHAJIE «3aB0ojCKasd Jaboparo-
pus. JluarHoctura marepuanioB». Heobxomum ana-
JIN3 BCEro MHOrOOOpasws IIOCTAHOBOK 3amad IIpo-
BEPKH CTATUCTUYECKUX TUIIOTE3 OJHOPOIHOCTH ABYX
HE3aBHCHMBIX BBIOOPOK, a TAK/Ke COOTBETCTBYIOLINX
KpurepueB. TakoMy aHaiu3y IIOCBAIEHA NAHHAS
CTaThd.

BazoBaa BepOATHOCTHO-CTATHCTHIECKAA
MOJIeJab

B maremaTwKo-cTATHCTHYECKHUX TEPMUHAX II0-
CTAHOBKA 33JIaY¥ TAKOBA: UMEIOTCS [BE BHIOOPKH X1,
X9y veey Xy B Y1, Yoy vy ¥y, TPEOYETCH IPOBEPUTH HUX
OIHOPOAHOCTH. BhIOOpKaA MOIenIupyercsi Kak COBO-
KYIIHOCTh HE3aBUCHUMBIX OJWHAKOBO pacCIIpeIesieH-
HBIX YKCIOBBIX CIyYaWHBIX BenmwduH. TepMuH «of-
HOPOIHOCTb» YTOUHSIETCS HUIKE.

ITousTHEM, TTPOTHBOMONIOKHBIM «OTHOPOTHOCTH,
SIBJISETCA «pasiuure» (MIu «Haaudue ddderrar).
Mosxno mnepedopMmyaupoBaTh 3amady: Tpedyercs
[IPOBEPUTH, €CTh JIU PA3JIHUYHEe MEKIYy BBHIOOPKAMHU.
Eciu pasnuuus Her, TO IJId JaIbHEUIIEr0 N3yIeHHs
B IEIAX IIPAKTUYECKOIrO IIPUMEHEHUS BBIBOJOB JBE
paccMaTpuBaeMble BBIGOPKH 4YacTO OOBEAWHSIOT B
OJIHY.

Hampumep, B MapKeTHHTe BaKHO BBIIEIUTD CET-
MEHTHI TOTPEeOUTENHCKOTO phiHKa. Ecau ycranosme-
Ha OMHOPOIHOCTH IBYX BBIOOPOK MHEHHH MOTPEOH-
Tesei, TO BO3MOKHO OOBEIWHEHHWE CEerMEHTOB, U3
KOTOPBIX 5T BBIOOPKH B3ATHI, B OAWH. B mambHen-

IIIeM 3TO ITO3BOJIUT OCYIIECTBIATH II0 OTHOIIEHHIO K
HHUM OIMHAKOBYI0 MapKETHHTOBYIO HOJUTHKY (IIPO-
BOIUTH OMHU W T€ JKe PEeKIaMHbIe MEPOIPUATHA U
1.m1.). Eciu ke ycraHoBieHa HEOTHOPOIHOCTH, TO
MOBeJeHHe ITOTpeduTesiell B ABYyX CErMEHTAx pas-
JINYHO, O0BETUHATh 9THU CETMEHThI HEJIb3s U MOTYT
TIOHAIOOUTHCA PABINIHBbIE MAPKETHHTOBBIE CTpATe-
THH, CBOS 71 KAJKIOTO M3 BTUX CETMEHTOB.

Hmna obocHOBaHHOTO BhIOOpA U NPUMEHEHUA
OpraHu3aIMOHHO-D)KOHOMHYECKUX (9KOHOMETpHIe-
CKHX, CTATHCTHYECKHX) METOI0B HEOOXOAMUMO IPEK-
Jle BCEro IIOCTPOUTHh W 0OOCHOBATH BEPOATHOCTHYIO
MOJIeNib TIOPOKIEHUA NaHHBIX. lIpu mpoBepke ofHO-
POAHOCTH ABYX BBIOOPOK OOIIEIIpHHATA MOIEIb, B
KOTOPOH X1, Xg, ..., X,, PACCMATPUBAIOTCA KaK Pe3yJIb-
TaThl /M HE3aBUCHUMBbIX HAOIONEHNH HEKOTOPO CIIy-
yaiHOU BenuuwHbl X ¢ (PyHKIIHEH paclpeneeHus
F(x), HemsBecTHOM CTATUCTHUKY, a V1, V9, ..., ¥, — KaK
pesyabTaThl 1 He3aBUCHMbBIX HAOI0IeHUH, BOOOIIe
TOBOPS, APYTrOH CIyYaiHOM BEIHYHHBI Y C (DYyHKIIH-
eit pacupenenenus G(x), TakKe HEHM3BECTHOH cCTa-
TrCTUKY. KpoMme Toro, mpeamonaraercs, 9To HabIIo-
JIeHUs B ONHOU BhIOOPKE HE 3aBUCAT OT HAOIIOIeHUN
B JIPYTO#, MOSTOMY BBIOOPKH M HA3BIBAIOT HE3aBU-
CHUMBIMH.

BosmokHOCTh TpUIMEHEHHUA MOJEIN B KOHKPET-
HOU pealbHON cuTyanuu Tpedyer 060CHOBaHWI.
HesaBucumocTs U oguHAKOBasg pacHpeneleHHOCTD
pesynbTaToB HabaomeHnil (M3MEpeHui, HCIbITa-
HHUH, AHAJIW30B, OIBITOB, OOCIETOBAHUI) MOLYT
OBITH YCTAHOBJIEHBI MCXOMI W3 METOIUKH IIPOBEIe-
HHST KOHKPETHBIX HAOJI0IeHui UiIx IIyTeM IIPOBep-
K{ CTATUCTUYECKUX TUIIOTE3 HEe3ABUCHUMOCTH U OH-
HAKOBOU PACIPEeIEHHOCTH C IIOMOIIbI0 COOTBET-
CTBYIOIIINX KPUTEPUEB IPOBEPKH CTATHCTUIECKUX
rumoTes [2].
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OcHOBHbIE IIOCTAHOBKH 3aJavH IIPOBEPKH
OJTHOPOJHOCTH IBYX HE3aBHCHMBIX BHIGOPOK

Hawugpsiciias cremens ogHOPOAHOCTH (a0COIIOT-
Has OIHOPOIHOCTD) JOCTUTAETCS, eCIIH 00€e BHIOOPKHU
B3ATHI U3 OJHOUM M TOU K€ T€HEPaIbHON COBOKYITHO-
CTH, T.e. CIIpaBeIJINBa HyJeBasd TUIIOTE3a

H,y: F(x) = G(x) upu Bcex x.

OrcyrerBre abCOIIOTHOM OMHOPOIAHOCTHA O3HAYAET,
YTO BEepHA AJbTEPHATHUBHAS THUIIOTE3a, COIVIACHO
KOTOPOH

Hli F(XO) * G(xo)

XO0TsA OBbI IIPY OJHOM 3HAYEHHWH apryMeHTa X, Kcmum
runore3a H, mpuHATa, TO BEIOOPKU MOKHO O0BEIH-
HUTH B OJHY, €CJIN HET, TO HEJIb3d.

B HeroropeIx ciydasx Iieaecoo0pasHO IIpoBe-
PATH COBIIA[EHNE He (PYHKIUH pacupeneieHus, a
JIUIIh HEKOTOPBIX XapaKTEePHUCTHK CIIyJaHHBIX BEJIH-
ypH X 1 Y — MareMaTH4eCKuX OKUIAHWIN, MeIHAH,
oucriepcui, K03 UIIMEeHTOB Bapuanuu u ap. (T.e.
MIPOBEPATHh OMHOPOJHOCTb TE€X WM HHBIX Xapak-
Tepuctuk). Hampumep, ogHOpomHOCTH MaTeMaTH-
YEeCKMX OKHUJAHWHM O3HA4daeT, YTO CIPaBeaInBa
TUIOoTE3a

Hy: M(X) = M(Y),

rme M(X) u M(Y) — mareMaTudeckue OXUTAHUIS
cayyaiHbix BeawduH X W Y, pe3ysabTarhl HAOJIIO-
IEeHUH HaJ KOTOPBIMH COCTaBISIIOT IIEPBYI0 U BTO-
pyi0 BBIOOPKH COOTBETCTBEHHO. JlOoKazarenbCTBO
pasiuyus Me:Kay BbIOOPKAMH B PacCMATPHBAEMOM
caydyae — 3TO J[I0KA3aTelbCTBO CIIPABEIIUBOCTH
aIbTEePHATUBHOM THIIOTE35I

H{: MX) = M(Y).

Ecnm runoresa H, BepHa, To u rumoresa H
BepHa, HO U3 cupaBenauBocTu H (, BoobIite roBop4,
He ciexnyeT cupasennuBoctb H, Maremaruueckue
OYKUIAHWS MOTYT COBIAAATH MJIA PA3THYAIOIIHXCS
MexIy co00i (pyHKIuE pacrpenenenus. B gacr-
HOCTH, €CJIH B pe3yJjibTare 00pab0oTKH BHIOOPOUYHBIX
JAHHBIX IpUHATA rumnoresa H 0, TO OTCIOZIA He cle-
IIyeT, 4TO IBe BEIOOPKU MOKHO OOBEIUHHUTD B OJHY.

Opmnako B psafie cUTyaluil 1eiaecoobpasHa mpo-
Bepka uMeHHO rumnore3sl H . Hampmmep, mycrs
(yHKIIMA copoca Ha OIpeIeNeHHBIH TOBAp WIN
YCIYTy OLIEHWBAETCA IIyTeM OIpoca IOoTpebuTenei
(mepBas BBIOOPKA) WM C IIOMOIIBIO JAHHBIX O IIPO-
naskax (Bropas BeIOopka). Torma mapkerosory Bas-
HO IIPOBEPUTH TUIIOTE3y 06 OTCYTCTBHH CHCTEMAaTH-
YeCKUX PacXOKIeHUU pe3ysIbTaTOB 9TUX ABYX MeTO-
IIOB, T.e. THUIIOTE3y O PABEHCTBE MAaTEeMATUIECKUX
OKUTaHUH.

Hpyroit mpumep — 13 MIPOU3BOACTBEHHOTO Me-
HemimenTa. Ilycrs wm3syuaercs 3¢pQEKTHBHOCTD
yIpaBieHusA OpuragamMu pabounx Ha MPEeAIPUATHN C
IIOMOIIIBIO BYX OPTaHMU3AIMOHHBIX CXEM, Pe3yJibTa-
ThI HAOIOIEeHUS — 00beM IIPOU3BOACTBA IIPOILYK-
[WU UK yCIyT HA OXHOTO WieHa Opuraasl (IIpou3Bo-
IUTEIBHOCTD), 4 MOKa3aTerb d3peKTUBHOCTH Opra-
HU3AIIMOHHON CXeMbl — CpegHuil (Mo Tpeanpu-
SATUI0) 00BEM IIPOM3BOACTBA HA OJHOTO pPabodero.
Torma mnsa cpaBHeHus 3(QEKTHBHOCTH OpPraHuU3a-
[MOHHBIX CXEeM JOCTATOYHO IPOBEPHUTH THUIIOTE3Y
H|. Ecntu ona mpuHATa, TO HET OCHOBAHWH 3adB-
JIATH O TOM, YTO OPTAHU3AI[MOHHBIE CXeMbI pa3ainda-
10TCs 10 3P PEKTUBHOCTH.

Wnorma HyXHO MPOBEPUTH OMHOPOMHOCTH JIHIC-
nepcuii. Hanpumep, pasnuuarorea au aBa crocoba
M3MepeHus [0 BeIWYHHE CIydaiHOHW OIMHOKH, T.e.
0 IUCIIEPCUH CIyYalHbIX MOTpeINIHocTei. B psame
cllydaeB clefyeT MPOBEPUTh, HATIPUMEP, OIHOPOI-
HOCTB KO2(P(PHUIIHEHTOB BAPHUAIIHH.

HpOBepRa OTHOPOOAHOCTH XAPAKTEPHCTHK

Hawubosee yacTo paccMaTpuBaOT IIPOBEPKY OfI-
HOPOIHOCTH MaTeMaTUIECKUX OKUIAHUL.

Tpaduyuonrwvlic memod nposepku 00HOPOOHO-
cmu (0syxswvibopounsiti kpumepuii Cmuvrodenma).
s nanpHEHIero KpUTUIECKOro pasbopa OmuIleM
TPaAUIIMOHHBIA CTATUCTUYECKUH METO]] IIPOBEPKU
omHOPOAHOCTH [1], KOTOPBIN MIUPOKO UCITOIb30BATH
B Teyenne Bcero XX B. K HacrodAiemy BpemeHu 5ToT
MEeTOJ yCTapeis, HO II0 TPAJUIIUKA BCTPEYAETCI B
y4ebHOH JIuTeparype, a IOTOMY U IIPOA0JIKAeT IPH-
MEHSATBHCS JIST AHAJIN3a KOHKPETHBIX TaHHBIX.

IIpu wucmonb3oBaHWM TPATUIMOHHOTO METoja
MIPOBEPKH OJHOPOIHOCTH BBIYUC/ISIOT BBHIOOPOYHBIE
cpenHue apuMeTHIeCKHe B KaKI0N BHIOOPKe

1
Yx,y== D ¥,

_ 1
x PR
mi<i<m N y<i<n

3aTeM — BBIOOPOYHBIE AUCIIEPCHHU

s2 =% Z(xi -%)2, s2 L Z(y,- -2

2=
n-1,52,

U CTAaTUCTURY CTI:IO]_IeHTa

. xX-y /mn(n+n—2)’ 1)
\/(m ~Ds? +(n-1Ds2 m+n

HA OCHOBE KOTOPOM IPUHUMAIOT PeIleHue.

ITo 3amaHHOMY YPOBHIO 3HAYMMOCTH O U YHUCILY
creneHei cBobombr (m + n —2) u3 Tabaull pacrpe-
nenenns CreiofgenTa (cMm., Hampumep, [2]) HaxomaT
KpUTHYecKoe 3HaYenue t,,. Eemu |¢| > £, To rumo-
Te3y OJHOPOLHOCTH (OTCYTCTBHS PA3IHUYHSI) OTKIIO-
HAOT, eciu ke |t| < t.,, To — mpunumarior. (IIpu

Kp?
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OHOCTOPOHHHUX AJbTEPHATUBHBIX THUIIOTE3aX BME-
cro |t| > t,, IPOBEPAIOT ycmoBHe t > f,; BTy TIO-
CTAHOBKY paccMaTpuBarh He OymeM, Tak Kak B HEH
HET MPHUHIUIHAIBHBIX OTIMYUN OT O00CYsKIaeMOi
371eCh.)

B snuTeparype 3a4acTyio OMHCHIBAETCA TOJIBKO
MPUBEIEHHBIN BBIIIE AJITOPUTM. JTOTO HETOCTATOY-
HO 711 KBATM(DUITUPOBAHHOTO aHAIN3a CTATUCTHYE-
CKHUX JTaHHBIX. PACCMOTPHM yCIOBUS IIPUMEHUMOCTH
TPAAUIIMOHHOTO MEeTOAa IPOBEPKH OMHOPOTHOCTH,
OCHOBAHHOTO HAa WCIOIb30BAHUU CTATUCTUKHA ¢
CroiomenTa, a Takke 00CyIUM COBPEMEHHBIE METO-
IIbI IIPOBEPKH OJHOPOJHOCTH JIBYX BHIOOPOK.

Kraccuweckue ycnosus npumerumocmu Kpume-
pus Cmovrodenma. CoraacHO MATEMATHKO-CTATHCTH-
YECKOW TEeOpWH, MOJIKHBI OBITh BBIMOJHEHBI Ba
KJIACCUYECKUX YCIIOBUA MPUMEHUMOCTH KPUTEPUST
CrpiofieHTa, 0OCHOBAHHOTO HA HUCIIOIb30BAHUU CTATH-
CTHKH [, 3aMaHH0l hopmymnoit (1):

a) pesyabTaThl HAGIIOJACHHUN HUMEIT HOPMAJb-
HbIE PACIIPEIeTCHS

F(x) =N (x;my,0%), G(x) =N(x;m,,c3)

C MaTeMaTHUYECKUMHU OKUIAHWSIMHU M, U Mgy U UC-
IIePCHAMHE G 2 ¥ G 5 B IEPBOi U BO BTOPOii BEIGOPKAxX
COOTBETCTBEHHO;

0) mucriepcuu pesyJsIbTATOB HAOGIOIEHWH B Hep-
BOU U BTOPOI BHIOOPKAX COBHAAIOT, T.€.

D(X) =0} =D(Y) =c3.

Ecnu ycnoBus a) v 6) BBITOIHEHBI, TO HOPMAJTh-
Hble pacupenenerus F(x) u G(x) oTIUIAIOTCA TOh-
KO MareMaTW4eCKUMH OKUTAHUAMH, a I09TOMY 0be
runoresbl — Hy u H (| — cBOmATCA K THIIOTE3€

", —
HO‘ my = mo,

a obe ambrepHaTHBHBIE runore3sl — H, u H]{ — &k
TUTIOTE3e

",
Hl‘ my # Mmy.

Ecnu ycnoBus a) u 6) BBIIIOJHEHBI, TO CTATHCTH-
Ka ¢ npu cupaBeanuBoctu H mMeeT pacmpenere-
aue Creromenra ¢ (m + n — 2) crerreHIMu CBOOOIEI.
TonbKO B 9TOM Cilydae OMHCAHHBIH BbIIIE TPATHUIIHI-
OHHBIH MeTo 060cHOBaH Ge3ympedno. Kcmu xoTs 6b1
OJIHO U3 YCJIOBHH a) U 0) He BBIMOJIHEHO, TO HET HHU-
KaKUX OCHOBAHHUH CUUTATD, UTO CTATUCTUKA { UMEET
pacmpenenenne CTbioZieHTa, OITOMY IIPHUMEHEHIE
TPaJUIIMOHHOTO METO/Ia, CTPOTO TOBOPS, HE 000CHO-
Bano. Ob6Cy 1M BO3MOMKHOCTD IIPOBEPKU STUX YCJIO-
BUH U IIOCIECTBUA UX HAPYLIEHUH.

Hmerom au pesysvmamosr HabAI00eHUL HOP-
Mmaavroe pacnpedenernue? Kak mogpoOHO MOKA3aHO
B Jureparype (cMm., mampumep, [3]), anpuwopu Her

OCHOBAHWH IIPEANOIaraTb HOPMAIbLHOCTh pacipee-
JIEHWsSI PEe3yJIbTATOB 9KOHOMHUYECKHX, TEXHUKO-IKO-
HOMMYECKHUX, TEXHUUYECKUX, MEIUIIUHCKUX W HHBIX
Habmogennii. CieqoBaTeabHO, HOPMAIBHOCTH HAJO0
MPOBEPSTH (MK UCIIOIb30BATH HEIlapaMeTPUIECKHe
MEeTO[bI aHAIKM3a JaHHbIX). Paspaborano MHOTO cra-
THCTUYECKUX KPUTEPUEB [JI MTPOBEPKH HOPMAJb-
HOCTH pacIpeneleHus pe3yabTaToB HAOI0IeHUH
[2]. OmHako mpoBepKa HOPMAIbHOCTH — Oojee
CIOKHASA W TPYAOEMKasd CTATHCTHIECKAs IIPOIENy-
pa, YeM mpoBepKa OMHOPOAHOCTH (KaK C IIOMOIIBIO
craructukd ¢ CTHIOIEHTA, TAK U C UCIOIb30BAHUEM
HellapaMeTPUIeCKUX KPUTEPHUEB, PACCMATPHBAEMBIX
HHKE).

Ina  7gocTarodyHO HAMEIKHOTO YCTAHOBIEHUS
HOPMAaJIFHOCTH TpebyeTcad BechMa OONBIINOE UHCIIO
Habmoaenni. YT00BI rapaHTUPOBATh, YTO (DYHKIIHUI
pacrpesieieHusi pesyIbTaTOB HAOGIIOMEHUE OTaIMYa-
ercsi OT HEeKOTOPOU HOPMAalbHOH He 0oee yeM Ha
0,01 (mpm a060M 3HAYEHWH apryMeHTa), TpedyeTcs
nopagka 2500 mabmomenuit [4]. B 6GombiimHcTBe
TEXHUYECKUX, DKOHOMHUYECKUX, MEIUIMHCKUX U
MHBIX WCCIEJOBAHUA YHUCIO HAOIIOMeHUH Ccyle-
CTBEHHO MEHBIIIE.

Ecrb u eme ogua obmas mpuurHA OTKIOHEHWH
OT HOPMAJIBHOCTH: JI000H pesyabTaT HaGIOAEHHS
3aMUCHIBAETCA KOHEYHBIM (00BIMHO 2 —5) Komrmdue-
CTBOM IIM(P, & C MATEMATHIECKON TOUKN 3PEHUs Be-
posTHOCTH Takoro coObrrusi pasua 0. Toumee, mus
CIIyJalHOU BEeJIMYUHBI ¢ HEIIPepPhIBHON IIOTHOCTHIO
pacrpesieieHus: BEpPOITHOCTh TOMAJAHNUSI B CUETHOE
MHOKECTBO panroHaAIbHBIX yucen pasua 0. Cremo-
BaTEJIbHO, PU CTATHCTHYECKON 00paboTKe MaHHBIX
B OPTaHU3AIMOHHO-9KOHOMHYECKUX KCCIEeJOBAHUIX
pacrpesieieHre Pe3yIbTATOB HAOIIOMEHUH TPAKTHU-
yecku Beerga 6osiee WU MeHee OTIMYAeTCs OT HOp-
MAaJIBHOTO PaCIpeeIeHus.

Ilocnedcmeus napyuleHus YCaA08US HOPMALLHO-
cmu. Ecnu ycnoBue a) He BBIMOIHEHO, TO pacIpee-
JIEHWE CTaTHUCTHUKH [ He ABIAETCH PaCIpeieleHreM
Creiomenta. OgHAKO MOKHO IIOKa3aTh, HCIIOIB3YS
IlenTpanbHyI0 MpEENbHYI0 TEOPEMY TEOPHH BEPO-
STHOCTEH M TEOPEMBI O HACIEIOBAHUU CXOIAMMOCTH
[4, ri1. 4], uTo IpU cIpaBeAIUBOCTH TUIOTe3wl H §j 1
ycnoBus 6) pacupesiesieHrie CTATUCTUKY ¢ TIPH POCTe
00BEeMOB BBIOOPOK HPHOAMKAETCS K CTAHAAPTHO-
My HOpMasbHOMY pacupeneneruio D (x) = N(x; 0,1).
K sromy ke pacrpesmeneHuio mpubIHKAETCSI pac-
npenenenne CTbIOfeHTa NPU BO3PACTAHUH UMCIA
cremeHei cBo6omnl. JIpyrumMu cioBamu, HECMOTPS
HA HapyIleHue yCIOBUS HOPMAIbHOCTH KPUTEPHH
CrhioieHTa MOKHO HCIIOIb30BATh (IIPU OIpe/eseH-
HBIX YCJIOBHAX!) HJA NpoBepKH rumnoressl H | mpu
6osbIiux 06beMax BeIOOPOK. Ilpu aTom BMecTo Tab-
qun pacupenenenns CThIOgeHTa JOCTATOYHO IIOJb-
30BaTbCsl TAOMUIIAMHU CTAHAAPTHOTO HOPMAJIBLHOTO
pacupenenenus ©(x). OTo yrBepiKIeHNe CIIPABEIJIHI-
BO [uisd TI00BIX (yHKITHI pacnpenenenus F(x) u G(x)
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rakux, uyro M(X) = M(Y), D(X) = D(Y) u BbIIOI-
HEHbI HEKOTOPBIE YCJIOBHA, OOBIYHO CUYMTAIOIHAECS
CIIpaBeIJIMBLIMH B pealbHbIX 3amadax [5]. Ecou ke
MX) #M(Y), TO HETPYIHO BBIYHUCIHUTH, UTO IIPHU
60JIBIITNX 00BEMAX BHIOOPOK

Pit<x)~ Pk -a,,), (2)

e

_ JmalM(X) - M(Y)]
@y = . 3)

JmD(X) + nD(Y)

Dopmyabr (2) — (3) HO3BOJAIT MPUOIHIKEHHO
BBIUHCIATh MOIHOCTH (-KpUTepus (TOYHOCTH BO3-
pacraer Ipu yBelIn4YeHn: 06beMOB BHIOOPOK /1 U 1).

O nposepke ycnosus pagencmea Oucnepcuii.
Wnorga ycmoBue 6) ciemyer M3 METOIUKHU ITOJIyde-
HUS Pe3yIbTAaTOB HAOIIOMEeHUH, HATTPUMED, KOT/a C
IIOMOIIIBI0 OJIHOTO ¥ TOTO JKe Mpubopa WiIn OLUHAKO-
BOUM METONHKH m Pa3 HU3MEPAIT XaPaKTePUCTUKY
IIepBOTo 00BEKTA U N pa3 — BTOPOTO, a IapaMeTphl
pacrpesieieHusi TOTPEITHOCTEeH W3MEpPeHus TP
aToM He MeHsOTca. OfHAKO SICHO, YTO B IIOCTAHOB-
Kax OOJIBIIMHCTBA HCCIEI0BATEIbCKUX U MPAKTHIe-
CKHX 33J1a4 HET OCHOBAHWM allpUOPHU MPEAIoiaraTh
PaBEHCTBO TUCIIEPCHH.

IlemecoobpasHo u MMPOBEPATH PABEHCTBO IHC-
MEePCUH CTATUCTUYECKUMU METOJAMH, HaIpPHUMED,
KaK 5TO0 WHOTJA IIpeAjaraioT, ¢ TOMOINbl F-kpu-
Tepus Puiepa? OTOT KPUTEPHUH OCHOBAH HA HOP-
MaJbHOCTH paCIpefieieHUu pe3yabTaToB HabIo-
JIeHui. A 0T HOPMAIBLHOCTH HEU36e:KHBI OTKJIOHE-
uusa (cMm. Beimie). IIpudem Xoporio M3BECTHO, YTO B
OTJIMYHE OT (-KPUTEPUs pacmupeneierue F-Kpurepus
®dumiepa CUIBPHO MEHAETCA HPH MAaJbIX OTKJIOHE-
Huax ot HopMmasnbHOcTH [6]. Kpome Ttoro, F-rxpwu-
Tepuit oreBepraer runoresy D(X) = D(Y) nmumb
pu GOJBIIOM PA3IUIUKA BBIOOPOYHBIX AUCIEPCHH.
Tak, maa naHHBIX [2] 0 ABYyX rpymnmax pesyabTaToB
XUMHUYECKUX aHAIM30B OTHOIIEHWE BBIOOPOYHBIX
nucnepcui paBsHo 1,95, T.e. CyIIeCTBEHHO OTJIHYa-
erca ot 1. Tem He MeHee TuIIOTE3a O PABEHCTBE TEO-
PETHYECKUX IUCIEPCUM IPUHUMAETCA IPU KCIIOb-
3oBauuu F-xputepus Ha 1 %-HOM ypOBHE 3HAYH-
moctu. CiremoBaTebHO, MPH IPOBEPKE OMHOPOI-
HOCTH IpuMeHeHue F-Kpurepus ais npeaBapuTelb-
HOH TIIPOBEPKM pAaBEHCTBA /AUCIEPCHH B IEIAX
000CHOBAaHHUA BO3MOKHOCTH HCIIOJIb30BAHUS KPHUTE-
pus CThiofenTa HellerecooopasHo.

Urak, B GOIBIIHHCTBE TEXHUYECKUX, HKOHOMU-
YeCKHX, MEIWI[MHCKAX W WHBIX 3a1ad ycJioBHe 0)
HeJIb3sd CYUTATH BBHIMOJIHEHHBIM, a MPOBEPATH €ro
Tepe] IPOBEPKOM OHOPOTHOCTH HEIleIecoo0pasHo.

IlocnencrBus HapylleHWs YCIOBHUS PaBEHCTBA
nucriepcuii. Eciu 00beMbl BbIGOPOK 71 M 11 BEIIMKH,
TO MOKHO II0KA3aTh, YTO pacIpefeeHne CTATHC-
THKH [ OIIUCHIBAETCS C ITOMOIIbI0 TOJIHBKO MaTeMaTH-

veckux omumanuii M(X) u M(Y), nucnepcuit D(X),
D(Y) u oTHOIIeHHsT 06bEMOB BHIOOPOK, & HMEHHO,

P(t <x) = D(b,,,x — ), (4)

r7ie a,,, onpezaeaeHo QopMyon (3);

2, S 2DXDW) 5 _m (5)
DX + DY) " n

Ecnu b,,, # 1, To pacnpelienenue CTaTUCTUKU ¢
OTJIMYAETCA OT PaCIpeeeHus, 3aJaHHOT0 (POPMY-
Jo# (2), MOMy4YeHHOH B MPEIIOIOKEHNN PABEHCTBA
nucnepcuii. Korma b,,, = 1?7 B aByx cnyuasx — opu
m =n u upu DX) = D(Y). Takum obpasom, mpu
OOJIBIIIMX M PaBHBIX 00beMax BBIOOPOK TPeOOBaTH
BBIIIOJIHEHHS ycaoBus 0) Her HeobxomumocTu. Kpo-
Me TOro, SICHO, YTO eCJIH 00heMbI BLIOOPOK MaJjio pas-
IUYaiTcsd, 1o b,,, 6ausko k 1. Tak, maa garubx [2]
0 ZIBYX TPYIINAax pe3yIbTaToB XUMHUUYECKUX AHATHU30B
numeem b, = 0,987, rae b, — oneHka b,,,, moy-
yeHHAs 3aMeHOI B hopmyie (5) TeoOpeTHIeCcKux auc-
repcuil Ha UX BHIOOPOYHBIE OIEHKH.

Obaacmsb npumerumocmu mpadulyuoHH020 Me-
moda nposepku 00HOPOOHOCMU C NOMOWDBIO KpUIMe-
pus Cmorodenma. IlogBemeM uTOTH paccMOTpeHUT
¢t-xpurepusa. OH 03BoJIA€T IPOBEPATH rumoresy H |
0 paBEHCTBe MATEMATHYECKUX OKUJAHUHN, HO He TH-
noredy H, o ToMm, 4T0 00€ BHIOOPKHU B3ATHI U3 OMHOMU
U TOH Ke TeHepalbHOH CcoBoKymHOocTH. Kimaccu-
yecKkue ycnoBus mpumeHmMoctu Kpurtepus Crbio-
JIeHTa B MTOJIABJIAIONIEM OONBIINHCTBE TEXHUIECKHUX,
SKOHOMWYECKUX, MEIUIIMHCKUX W HWHBIX 3a/1a4d He
BBIIIOJTHEHBL. T'eM He MeHee IpU OOIBIINX U TIPH-
MEpHO PaBHBIX 06BEMax BHIOOPOK €ro MOKHO IIpH-
MeHATh. IIpu KoHeUHBIX 00BeMax BBIOOPOK Tpagu-
IMOHHBIA METOJ HOCHT HEYCTPAHWMO IPHOIUIKEH-
HBIN XapaKTep.

Kpumepuit Kpamepa — ¥Yoaua pasencmsa ma-
memamuweckux oxcudanuli. Bmecto Kpurepus
CroiomeHTa nnsa npoBepku H | memecoobpasHo mc-
moNb30BaTh Kpurepuit Kpamepa — Yamua, ocHoBaH-
HBIU Ha CTATUCTHUKE

-y _Amn@E@-y)
52 \/nsf+ms§

=~ 4 7
m n

(6)

Kpurepuit Kpamepa — ¥oaua wumeer Ipo3padHbIi
CMBICII — PA3HOCTb BBIOOPOYHBIX CPEJHUX apudme-
TUYECKHX Ui [ABYX BBIOOPOK [ENHUTCA Ha ecTe-
CTBEHHYIO OII€HKY CpEeIHEro KBaJpaTUIecKOro OT-
KJIOHEHHs 9TOH pasHocTH. EcrecTBeHHOCTH yKasaH-
HOH OII€eHKHX COCTOHT B TOM, YTO HEHM3BECTHBIE CTa-
TUCTURY MOUCIIEPCHHU 3aMEHEHBbI HX BbI60p0‘{HbIMI/I
ortenkamu. M3 muoromepnoit llenTpansHoii mpe-
IeTbHOH TeopeMbl W W3 TEeOpeM O HAaCIeJOBaHUU
cxopumocry [4, ri. 4] cnexyer, uro mpu pocre 06b-
eMOB BBIOOPOK pacupenenenue cratuctuxu 1 Kpa-
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Mepa — ¥aa4a CXOAUTCA K CTAHJAPTHOMY HOPMAaib-
HOMY pAaCIpeeeHnui0 ¢ MaTeMaTHIeCKUM OKHUIa-
urem 0 u gucmepcueit 1. Ira CXOAMMOCTH YCTAHOB-
mena I'. Kpamepowm [7]. Tepmun «crarucrura Kpa-
Mepa — ¥oa4a» BBeJeH HaMmu B [8].

Wrax, npu cupasexnusoctu H |, u 60abmIux 06b-
eMax BBIOOPOK pacmpemeleHre CTaTUCTUKU 1 mpu-
OmmKaeTcs K CTAHAAPTHOMY HOPMAJIBHOMY pacIipe-
nenennio P(x), ua3 TAOIUI[ KOTOPOTO U CJIEAyeT
Opars kpuTHyeckne 3HaueHus. [Ipu m = n, kax cie-
nyet u3 dgopmya (1) u (6), t = T. Ilpu m # n sroro
paBeHcTBa HeT. B wactrocTH, npu s2 B opmye (1)
crouT MHOXKUTEIb (M — 1), a B popmyae (6) — MuO-
JKUTEIID 1.

Eciu M(X) #M(Y), To npu GoibIiux obbeMax
BBIOOPOK

P(T<X) = Px -cpp), (7

IIe

. _mn[M(X) - M(Y)]
™ InD(X) +mD(Y)

IIpu m = n uwmun D(X) = D(Y), cormacuo ¢op-
mynam (3) u (8), a,,, = Cpp, B OCTAIBHBIX CIydJasx
paBeHCTBA HeT.

W3 acumnroTrdeckoil HOPMAaIHHOCTH CTATUCTHU-
ku T, popmyn (7) u (8) ciaemyer, 4To MPaBUIIO IIPH-
HATHA PeIleHusa i Kpurepus Kpamepa — ¥Yomua
BBITJISAUT TAK:

ecma |T| < @11 - a/2), To rumoresa OgHOPO.-
HOCTH (paBeHCTBA) MAaTEMATHYECKHX OHIAHUH
MPUHUMAETCS HA YPOBHE 3HAYUMOCTH

ecmu |T| > @ 1(1 - a/2), To rumoresa OgHOPO-
HOCTH (PAaBEHCTBA) MATEMATHYECKHUX OKUIAHUHA OT-
KJIOHfIeTCA Ha YPOBHE 3HAYHUMOCTH (.

B mnpuknagmHoii craructuke Haunbojee dacCToO
npuMenHsaercsa ypoBeHb 3Hauumoctd a = 0,05. Torma
sHavyenne momayis cratuctuku 1 Kpamepa — Yomua
HAJI0 CPABHUBATH C TPaHUYHBLIM 3HaYeHueM P1(1 -
-a/2) = 1,96.

W3 crazanHOTO BBIIIIE CIEYET, YTO IPH aHATIN3E
OpPraHMU3aIMOHHO-9KOHOMUYECKUX JaHHBIX Ooiee
obocHOBaHO IpuMeHeHue Kputepus Kpamepa — Yai-
va, yem kpurepus Creiomenrta. [lomomuurensroe
npenMyliiiecTBo Kpurepus Kpamepa — ¥omua 1o
cpaBHeHUIO ¢ KputrepueMm CThioieHTa — He TpebyeT-
csi pasercrBa gucrepcuii D(X) = D(Y). Pacopene-
JIeHHe CTaTUCTUKHU T He SBIseTcs pacipeieieHueM
CrhlofieHTa, OMHAKO W pacHpefieieHrne CTaTHCTUKN
{, KAk TIOKA3aHO BBIIIE, HE SABJIIETCA TAKOBBIM B
peanbHBIX CUTYAIHAX.

Pacnpeznenenne cratucruku 1’ mpu o6beMax BbI-
6opok m =n = 6, 8, 10, 12 u pasauIHBIX PYHKITUAX
pacmpenenenuii BbIOOPoK F(x) u G(x) usyueno mero-
moM crarucrudeckux wucnbiTanui (Monre-Kapio).
Pesynprarsl (4acTUIHO OIyOIHUKOBAHBI B CTATHAX

8)

[9, 10]) mokaspIBAIOT, YTO JAKe IMPHU TAKUX HEOOJIb-
mux 00beMax BBIOOPOK TOYHOCTH AMIPOKCHMAIHN
MpeIeNbHbIM CTAHAAPTHBIM HOPMAJIBHBIM pACIIpe-
JeJleHueM BIIOJIHE YJOBjIeTBoputenbHa. lloaromy
IpeAcTaBiIfeTcd 11e71eco00pasHbIM 3aMEeHHUTDh KPHUTe-
puit CrhiofieHTa, IpEeAIaraeéMblii K UCIIOJIb30BaAHUIO
B YCTApEBIINX JINTEPATYPHBIX UCTOYHUKAX, HA KPH-
tepuit Kpamepa — ¥Yomua. Komeuno, Takasa samena
rnorpedyer mepepaboTKH PsSga HOPMATHBHO-TEXHH-
YEeCKUX W METOIUIECKUX JOKYMEHTOB, UCIIPABICHUSA
y4Ie0HUKOB U y4eOHbIX TTOCOOUI 71 BY30B.

Henmapamerpuiyeckne MeTOabI
HIPOBEPKH OHOPOTHOCTH

B GonpimnHCTBE yIIpaBlIeHUECKUX, TEXHUIECKUX,
9KOHOMHYECKHMX, MEIUITHHCKUX ¥ WHBIX 3a7a4 aHa-
Jn3a JaHHBIX B IPUKIATHBIX UCCIEIOBAHUAX TIPE-
CTaBIAET WHTEPEC He IIPOBEPKA pPaBEHCTBAa Mare-
MATHYECKUX OKUIAHWN WU HWHBIX XapPaKTEPUCTUK
pacupenenenus, a oOHApYy:KeHHe PpasIWdIhUs TeHe-
PaTBHBIX COBOKYIIHOCTEH, M3 KOTOPHIX H3BJIEYEHBI
BBIOOPKH, T.e. mpoBepka rumoresbt H;. Meroas! mpo-
BepKH TrUnotesbl H| MOKHBI MO3BOJATH OOHApY-
JKATDH He TOJIbKO M3MEHEeHNe MAaTeMaTHIYEeCKOTO OKH-
MaHUuA WIHA JUCIIEPCUU, HO U J00ble WHbIE U3MeHe-
Hus (QYHKIINU paclpesieieHus Pe3yibTaToB HaGIo-
IEeHUI MPHU Iepexojie OT OJHON BBIOOPKH K IPYrom
(yBemumuenue pasbpoca, MOSBIEHHE ACUMMETPHU H
t.1.). Kak ycraHoBieHO BbIllle, METOIbI, OCHOBAH-
HbIe HA UCIOJb30BaHUU craTUCTUE ¢ Croionenra u T
Kpamepa — ¥Yomua, He M0O3BOJISAIOT IPOBEPATH THUIIO-
tesy H,. AipropHOe IpeanosoKeHne 0 MpHHAIIeHK-
HOCTH (QyHKIMH pacupenenenus F(x) u G(x) k kKa-
KOMy-TH00  OIpeNeIeHHOMY [IapaMeTPUIECKOMY
ceMeHCTBy (HampuMmep, ceMeidcTBAM HOPMATIBHBIX,
JIOTAPU(PMUYECKH HOPMAIBHBIX, paclIpeneeHui
Beitoynna — ['nenernko, ramma-pacrnpeneieHuii u
Ip.) OOBIYHO HENb3sl JOCTATOYHO HAMEKHO 06OCHO-
Barthb [3, 4]. Ilosromy mna nposepku H, ciemyer uc-
MOJTb30BATh METO[bI, IIPUTOHbIE TIPH JI000M BHIE
F(x) u G(x), T.e. HeIapaMeTPUIECKHE METObL.

TepMun «HemapamMeTpUYECKWH MeTo[» O3Ha-
Yaer, 4YTO MPH UCIOIb30BAHUM 3TOTO METO[A HET He-
00X0ITUMOCTH IPeAIoaaraTb, YT0 (PyHKIIUH pacIpe-
IeJIeHNsI Pe3yIbTaTOB HAOJIIeHUd IPUHAIIEKAT
KaKuM-TH00 OIpeJeIeHHBIM ITapaMeTPUIeCKuM Ce-
meiicrBam. CoBpeMeHHOe TIpe/iCTaBIeHne O MeTOaxX
HelapaMeTPUIeCcKOH CTATHCTUKHA MAHO B CTAThe
[11].

Ina nmposepru runoressl H, paspaboramno MHO-
r0 HemapaMeTPpUYeCKUX METOJ0B — KpPUTEPUU
CmupnoBa, Tuna omera-gsagapar (Jlemana — Pozen6-
marra), Bunkoxcoma (Mamua — Yutuu), Ban-mep-
Bapgena, CoBumka, xum-gBagpar u ap. [2, 12, 13].
Pacnpenenenua craTUCTHK BCeX 3THUX KPUTEPUEB
npu crpaseanuBocty H, He 3aBUCAT OT KOHKPETHO-
ro BHJA COBHANAIOIIUX (PYHKIHH pacipeeaeHus
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F(x) # G(x). CnemoBarenabHO, TA0IUIIAMH TOYHBIX H
MpeaeabHbIX (MIpu 6OJIBIITHX 00beMax BHIOOPOK) pac-
MpeIeIeHH CTATUCTHUE JTHX KPUTEPUEB U HMX IIPO-
IIEHTHBIX To4ueK [2, 13] MOKHO MOJIB30BATHCA MPHU
JM00BIX HEMPEePBLIBHBIX (OYHKIHUAX PACIpPeaeeHus
PesyabTaToB HAOIIOIeHUH.

Kakoit u3 mnenapamempuweckux xpumepues
npumenams ? Kax ussecrso [8], pist Beibopa ogHOTO
M3 HECKOJbKHMX KPHUTEPHEB HEOOXOIUMO CPABHHUTH
HX MOII[HOCTH, OIIpefesieMble BUOM aIbTePHATHE-
HbIX runore3. CpaBHEHHIO MOIIHOCTEH KPUTEPHEB
IOCBAIIEHA O0LIMPHAS JILTepaTypa.

XOpoI110 U3y4eHbI CBOMCTBA KPUTEPHUEB IIPH aJIb-
TePHATHUBHOM TUIIOTE3€ CABUTA

H,:Gx)=Fx-d), d=0.

Kpurepun Bunrkoxcoma, Bam-mep-Bapmena u psan
IPYTUX OPUEHTHPOBAHBI JJI IIPUMEHEeHUI HUMEHHO B
9TOM cuTyaruu. Eciu m pas usMepsioT XapakTepH-
CTHKY OJHOIO O0BEKTa U 1 pa3 — APYyroro, a pyHk-
KU pacIpeneeHnus IIOTPEIIHOCTed H3MepPeHHUs
MPOW3BOIbHA, HO HE MEHSETCS IPH Mepexoie OT
o0beKTa K 00beKTy (9T0 Goiiee KeCTKOe TpeboBaHue,
YeM yCJIOBHE PABEHCTBA AUCIIEPCHIi), TO PACCMOTpe-
uue runoresbl H,, onpasrano. OgHaKo B OOIBIITNH-
CTBE IPHUKIALHBIX HKCCIENOBAHWIA HET OCHOBAHHUM
CYMUTATh, YTO (PYHKIIMM paCIIpeeIeHus, COOTBETCT-
BYIOII[Hi€ BBIOOPKAM, PA3IUIAI0OTCI TOJIBKO CIBATOM.

ITonaraem, uTo pagu ameKBATHOCTH MAaTEMATH-
YECKOU MOJIeIN IIPAKTUIECKOM CUTYAI[UN B KAUeCTBe
aTbTEepPHATUBHOM TMIIOTE3BI HA0 paccMaTpuBaTh H,
(oTcyTcTBHE abCOMIOTHOM OXHOPOAHOCTH), a He H,
(manuuue caBuUra).

IMeyxsvibopounsviiic  kKpumepuili  Buakokcona.
ATOT KpUTEPHH (B IUTEPATYPE €T0 HA3BIBAIOT TAKIKE
kpurepuem Manua — YuTHu), Kak mokaszano B [14],
npegHasHa4eH AJId IIPOBEPKH I'UMIIOTE3bl

H,y,: PX <Y) = 1/2,

rme X — ciayuadiHas BeNWYWHA, pacIpeneleHHAas
KakK 2JIeMEeHTHI [IePBOY BHIOOPKH, a Y — ciaydaiHas
BeIIMYWHA, PacIpeneleHHas KAk JIeMeHTbl BTOPOH
BBIOOPKH. ANBTEPHATHBON ABIAETCI OTPUIIAHUE
H,,,: BepostaocTs P(X < Y) ornuyua ot 0,5. 9t0 —
Hemapamerpuueckaa rumoresa. Ho u3 Hee He cie-
IyeT, 4TO (DYHKIIUU paclpeeeHus ABYX BHIOOPOK
coenagaiT. O6paTHOE, KOHEYHO, BepHO: eciri X U Y
OIMHAKOBO pacmpenenennl, To P(X <Y) = 1/2, T.e.
MenuaHa pacupezaenenus pasuoctu X — Y pasaa 0.
Kpurepuit Bunkokcona — oguH U3 caMbIX u3-
BECTHBIX WHCTPYMEHTOB HeIapaMeTpUdecKoi cra-
THCTUKY (HApSAAy C KPUTEPUIMHU HA OCHOBE CTATHU-
crur tuna Homvoroposa — CMupHOBA, OMera-KBaj-
par u K03(p(pUIIMEHTAMU PAHTOBOH KOPPEJIAIINH).
CaoiicTBaM 9TOT0 KpUTepusd U TAOIHUIAM €T0 KPUTH-
YECKHUX 3HAYEHWM yJeJIIeTci MECTO BO MHOTHX MO-

HOTpauaAX U CTATHAX II0 MATEMATHYECKOH W IIPH-
KJIAMHOM craTucTuke (cM., Hampumep, [2, 4, 12, 13]).
OmHako B JIUTEpPAType UMEIOTCI W HETOYHBIE YTBEP-
SKIEHHUST OTHOCUTENHbHO BO3MOKHOCTEH KpPUTEPHS
Bunrorcona. Tak, ormenbHBIE aBTOPHI ITOJIATAIOT,
YTO € €ro IIOMOIIBI0 MOYKHO OOHAPY:KUTH I1000€e pas-
anyure MeXAy (PYHKIUAMH pacnpeneineHus F(x) u
G(x). Ilo MHEHHUIO APYTHUX, STOT KPUTEPHUH HAlleIeH
Ha IPOBEPKY paBEHCTBA MeIUaH paclpeneeHuH,
COOTBETCTBYIOIIKX BbIOOpKaM. Y To u mpyroe Hesep-
HO, KaK IToApo0HO moKas3aHo B [14].

IIpu anbprepHaTUBHON ruIOTE3e, KOTAa (QYHK-
[U¥ pacnpefeneHus BeI00pok F(x) u G(x) He coBna-
JaI0T, pacrpeeaeHe CTAaTUCTUKNA BHUIKOKCOHA 3a-
Bucut ot Beauunnbl a = P(X < Y). Eciu a oranua-
erca OoT 1/2, TO MOIIHOCTHL KpuUTepus BHIKOKCOHA
cTpeMutcd K 1 W OH OT/IMYAET HYJEBYIO THUIIOTE3Y
F = G or anprepuarusHoii. Eciu sxe a = 1/2, To 3T0
He Bcerga umeeT Mecro. llpm cmpasemmBoCTH
aIbTePHATUBHOHN THUIIOTE3bI CABHUIA MOIIHOCTh CTPe-
MHTCS K 1, pasjanyue MeIraH Takxke Bcermaa obHapy-
JKUBAETCH.

CocrosrenbHble KPATEPHH ITIPOBEPKH
a0COIFOTHOH OJHOPOTHOCTH JBYX
HE3aBHCHMBIX BHIOOPOK

EcrecrBenno morpe6oBarh, 4T00BI peKOMEH/Iye-
MBI 71 MacCOBOTO HCIIOIH30BAHUA B IPHUKIATHBIX
KCCIEIOBAHUAX KPHUTEPHH OXHOPOMHOCTHA OBLI CO-
CTOATENHHBIM. OTO 3HAYUT, YTO JJIA JIFOOBIX OTIMY-
HBIX IPYT OT Apyra QyHKIu pacupenenenus F(x) u
G(x) (mpyrumu croBaMu, IPH CIPABEIIUBOCTH allhb-
TepPHATUBHOM TUHOTE3bl H{) BEPOATHOCTH OTKIIOHE-
HuA tTunoresbl H momkHa crpeMuThbea K 1 mpu yBe-
IuyeHnn 06bEMOB BBIOOPOK m u n. V3 mepeuncieH-
HBIX BBIIlIE KPUTEPHEB OTHOPOIHOCTH COCTOATENh-
HBIMH SIBISIOTCA TONBKO Kpurepuun CMmMupHOBa MU
THIIA OMera-KBajpar.

Kpumepuit Cmuprosa odnopodrocmu 08yx He-
sasucumbvlx evtboporx. OH OBLI MPENJIOKEeH Uie-
noMm-koppecrioanearom AH CCCP H. B. Cmupho-
BoIM B 1939 r. (cM. cupaBounuk [2]). Equncrennoe
orpannyenve — (QyHKUWU pacupenenenus F(x) u
G(x) pmomxubl OBITH HempepbIiBHBIMH. CoriracHo
JI. H. Bonwirery u H. B. CmupnoBy [2] snauenue
SMITMPHUYECKON (DYHKIIMH PACIPENEIEeHUI B TOUKE X
PaBHO M0Je pe3yabTaToB HAOGIIOMEeHWE B BHIOOPKE,
menbux x. Kpurepuit CMupHOBa OCHOBAH HA HC-
MOTb30BAHUH SMITUPUIECKUX (DYHKIIUH pacipenee-
uua F,,(x) u G,(x), IOCTPOEHHBIX II0 IEPBOX U BTO-
poif BBIOOPKAM COOTBETCTBEHHO. SHAYEHWE CTATHU-
cruku CMupHOBA

D,,, =sup|F, (x) -G, (x)|
x

CPaBHUBAIOT C COOTBETCTBYIOIINM KPUTHUYECKUM
sHaueHueM (cMm., Hanpumep, [2]) u mo pesymbraram
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CpaBHEHHUS NPUHHUMAIOT WIH OTKJIOHAKT THIIOTE3Y
H, o coBmagenun (ogHOPOAHOCTH) (PYHKITHI pac-
npenenenus. Ilpakriugecku craructury D, , peko-
MeHpayercs [2] BbraucasaTs mo gopmyiam

D, = max{r -F, <y;>} = max {Gnu;) —8_1} ©)
m

1<r<n| n 1<s<m

D, = max{Fm (yy) =" ‘1} - max [s G, )} (10)
n

1<r<n| 1<s<m| m

D, ,=max(D;, ,,D, ), (11)

m m,n’~ m,n

rae x; < x5 < ... < X, — BJIEeMeHTbI IIePBOH BBIOOD-
KU X1, X9, ..., X,,, [IEPECTaBIEHHbIE B IIOPAAKE BO3pac-
TaHud, a y; < ¥y < ... <Yy, — 2JIeMeHTbl BTOPOU
BBIOODKH Y1, Vg, ..., ¥, TAKKE IEPECTABIEHHBIE B II0-
panke Bospacrauud. [lockonpky dyHEIME pacmpe-
nenenus F(x) u G(x) mpemmomaraioTca HeMpPePhIB-
HBIMH, TO BEpPOSITHOCTH COBIAJIEHUA KAKUX-THOO
BBIOOPOYHBIX 3Hauenni paBHa 0. Pexomenpgarmu mo
HAXOKIEHUI0 YHCIEHHOTO 3HAYEHUA CTATHUCTUKU
CMupHOBA Ha OCHOBE BBIOOPOYHBIX JAHHBIX IIPUBE-
IeHsl B craThe [15].

Paspaboranpl anropuT™Mbl W KOMIBIOTEPHBIE
MIPOTPaAMMBI, IO3BOJIAIOIINE PACCUNTHIBATH TOYHBIE
pacrpenenenus, TPOIEHTHBIE TOYKA W JOCTHUTA-
eMbI YPOBEHb 3HAYMMOCTH JIJIS JBYXBBIOOPOYHOMH
craructukn CMHPHOBA, COCTABIEHBI IOAPOOHBIE
Tabautsl (cM., HanpuMmep, MeToguky [16], comep:xa-
IIyI0 ONKCAHWE AJTOPUTMOB, TEKCTHI IPOTPAMM U
TabIUIBI KPUTHIECKUX 3HAUCHUI).

Omnarko y xputepuss CMupHOBA €CTb U HEJO-
cratku. Ero pacnpenenenne cocpegoToueHo B cpas-
HUTEJIBbHO HEOOJIBIIIOM YHCie TOYeK. SIcHO, 4To mpH-
HUMaeMble 3TOH CTATHUCTHUKOM 3HAUYEHUA IIPOIIOP-
IUOHAIBbHBI BenuunHe 1/L, tne L — HaumeHbliiee
obIrree KpaTHOE 00BEMOB BBEIOOPOK m u n. ITosTomy
dyHKIUA pacupeeseHns pacTeT OOJBIITUMU CKad-
kamu. Kak crnemcrsue, He ymaercd BbIIEp:KaTh 3a-
JNAHHBIM YPOBEHb 3HAUUMOCTH. PeanbHbIN (Apyrumu
CJIOBaM¥, UCTHHHBIN) YPOBEHb 3HAYHMMOCTH MOJKET
3HAYUTEIHHO, aKe B HECKOJIBKO pa3 OTIUIATHCA OT
HOMHMHAJIBHOTO (MOAPOOHOMY OOCY:KIEHUI0 HEKJIAC-
CHYECKOT0 (DeHOMEHA CYI[eCTBEHHOTO OTIHYHSI pe-
QIBHBIX YPOBHEH 3HAYMMOCTH HEIapaMeTPUIEeCKUX
KpUTEpUEB OT HOMHHAJIBHBIX IIOCBAIIEHA pabora
[9D).

IIpu Gombinux o0beMax BBIOOPOK MOYKHO BOC-
noib3oBarhes mokasamuoii H. B. CmupHOBRIM B
1939 r. Teopemoii: B ciydae COBIAIEHUS HEIPEPHIB-
HbIX (PYHKIHH pacrpesieieHusi 3JIeMEHTOB JIByX He-
3aBUCHUMBIX BHIOOPOK

mn

lim P

m—m,n—>% m+n

D,,, <y =K(),

rae K(y) — dyuruus pacnpenenerus Koimoroposa,
3amaHHas PopPMyIIOH

K(y) = Z(—l)k exp(—2k2y?).

k=—0

Kpumepuit muna omeza-xeadpam (Jlema-
Ha — Posenbramma). CratucTuka KpPUTEPHsA TUIA
oMera-KBaapar i IPOBEPKH OTHOPOIHOCTH IBYX
HE3aBUCUMbBIX BIOOPOK MMeEeT BU

A= mn

[(F, () -G, (x)?dH ., (x), (12)

—00

m+n

roe H,, , ,(x) — smnupudeckas PyHKIUSI pacipese-
JIGHHUS, IIOCTPOEHHAs II0 O0beIMHEHHOHU BBIOOPKE.
Jlerko BUAETH, YTO

n

G, (x).
+n

H, ()=—"T""F (x)+
m-+n m

Crarucruka A Tena oMera-KBaapar ObLIa Ipe-
mokena J. Jlemarmom B 1951 r., usyuena M. Pozent-
marToMm B 1952 1., a 3aTeM W APYTUMHU HCCIET0BATE-
aavu. OHA 3aBUCHT JHIIL OT PAHTOB B3JIEMEHTOB
IByX BBIOOPOK B 00bemHMHEHHOU BbIOOpKe. llamHas
CTATHCTUEKA IIPEJICTABJIIETCA B BUe (CM., HAIIpuUMeED,

[2])

1 - ) " .
A=———Im) (r, =02 +nd (s, - )? |-
mn(m + n) ; ' JZ;{ J
~4dmn-1
6(m +n)’
I/le r; — PaHT X; U S; — PaHr y; B o0meM Bapua-
IIHOHHOM PSAAY, IIOCTPOEHHOM II0 OOBbeIHHEeHHOMH

BBIOOpPEKE.

IIpaBuna npuHATHA pelIeHMUH IIPU IPOBEPKE OfI-
HOPOMHOCTH [IBYX BBIOOPOK HA OCHOBE CTATHUCTHK
CMupHOBA ¥ THIA OMera-KBaapar, T.e. TAOIHIIbI
KPUTUYECKUX 3HAYEeHUU B 3aBUCHMOCTHU OT YPOBHeH
3HAYUMOCTH U O00BEMOB 3HAYUMOCTH, IIPUBEIEHBI,
manpumep, B [2]. Ilpu mocrarouno 6oabiIux 00b-
eMax BBIOOPOK IPABUJIO MPUHATHS PeIleHus op-
MyJIHpyeTcda IPOCTO: eciu HabriomaeMoe 3HAYEHHE
CTATUCTHUKH MEHBIIIE COOTBETCTBYIOIIETO KBAHTHIIA
MIPeeIbHOTO PACIpPeNeIeH!sA, TUIIOTe3a OJHOPO-
HOCTH IIPHHUMAETCS, B IIPOTHBHOM CJIyIae — OTKJIO-
HAETCH.

HsBectno [4], uTo

lim P(A<x) =a,(x)
M —>00,nn—0
(B obosHauenuax [2]), rme a,(x) — mpenenbHad
) 1
dyHEKIHA pacrpeneseHus KIACCHYECKOH CTaTHC-
Tuku omera-gBazapar (Kpamepa — Museca — Cmup-
HOBa), HCIOJb3YEMOH IS TIPOBEPKUA COTJIACHS
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SMITHPHUYECKOTO PACIIPEeIeIeHHs C 3aaHHbIM Teope-
THYECKHM.

Peromendayuu no avibopy kpumepus 00Hopoo-
nocmu. s Kpurepusa Tuiia omera-gpagpar (Jlema-
Ha — Posenb6arra) Her BhIpaskeHHOro adderra pas-
JIAYHST MEKIY HOMHHAJIbHLIMU U PEaIbHBIMH YPOB-
HAMH 3HAYUMOCTH. 1109TOMy MBI peKOMeHIyeM s
MPOBEPKH OMHOPOMHOCTH (DYHKITUH PACIPEIeTeHUS
(rurroresa H\) IpUMEHATH CTATUCTHKY A THIIA OMe-
ra-kBagpar. Eciau merommdeckoe, TAOIHMYHOE WU
MporpaMMHOe ObecIeueHue JIJIs CTATUCTHEN Jlema-
Ha — Posenbarra OTCyTCTByeT, PEKOMEHIyeM WC-
norb3oBaTh Kpurepuii CmupHoBa. [lna mpoBepku
OIHOPOJHOCTH MaTEeMaTUYECKHX OKHIAHUM (TUITo-
Tesa H|{) mnemecoo6pasHO IPUMEHATb KPUTEPUI
Kpamepa — ¥amua. Ilo mamemy MHEHHUIO, CTATHUCTH-
ku CreiomeHTa, BUIKOKCOHA ¥ Ap. MOIyCTHMO WC-
[M0JIb30BATH JIUIIIb B OTAEIbHBIX YACTHBIX CIIy4asX,
PACCMOTPEHHBIX BBIIIIE.

IIpo6aembl paspabOTKH M IMPUMEHEHHU
HelapaMeTPUYIEeCKHX KPUTEPUEB

O6cynuM derwipe mMpobJIieMbl, CBI3aHHBIE C Pas-
paboTKOM ¥ TpUMEHEeHHWEeM HelapaMeTPUIECKUX
KPHUTEPUEB.

O kpumepusx Koamozoposa u Cmuprosa.
Hemapamerpudeckue kpurepunu cormacus Hoimo-
ropoBa, CMuUpHOBa, OMera-KBaapar, paspaboTaHHbie
B 1930-e rompl, ABIAIOTCA OCHOBOM HeIlapaMeTpH-
YecKo# mMareMarudeckoi craructuku. OHHU IPOIOII-
JKAIOT OBITH 00Pa3IoM P paspaboTKe HOBBIX METO-
JIOB W IIUPOKO MPUMEHSIOTCS Ha pakTuke. Mcmonb-
3YIOTCSI TEPMHHBI «CTATHUCTHKM Tuma Koamoropo-
Ba — CMupHOBa», «CTATHCTHUKH THUIIA OMEra-KBaj-
par». B murepaType u B OmMHCAHWM IIPOTPAMMHBIX
MPOJIYKTOB BCTPEYAETCI HEKOPPEKTHBIA TEPMUH
«cratuctuka Kommoroposa — CmupHoBa». Muorma
HEKOPPEKTHO IHIIYT, HANpPUMEp, O MIpPUMeHEeHU!
kputepus KomMoropoBa Ajig MPOBEPKU COTVIACHS C
ceMelicTBOM HOPMAaJbHBIX pacmpeneineHuii. B mo-
CIIeTHEM CIIydae pedb HAeT OTHIONb He TOJBKO O Tep-
MUHOJIOTHH — CIYYIal0TCSI IpyOble OMIHOKY IpU IIpH-
MEHEHHWHU HellapaMeTPUYeCKMX KPUTEPHUEB MaTeMma-
THYECKON CTATHUCTUKH, MPUBOAAIINE K HEIPABUIb-
HBIM YIIpaBIE€HYECKUM pelreHuam [17].

B aurepatype, ocobeHHO EpPEBOAHOM, WHOTAA
HCIIONB3YI0T TepMuH «KpuTepuit Kommoroposa —
CMupHOBa» 110 OTHOIIEHUIO K MIPOIEAypaM IIpOBep-
KM HelapaMeTPUYeCKHX CTATHCTHYECKUX THIIOTE3,
B YaCTHOCTH, IIPOBEPKHU OJHOPOIHOCTH [IBYX HE3ABH-
CUMBIX BbIOOPOK. OHAKO aHATN3 MyOIMKAIHi aKa-
nemuka A. H. Kommoroposa (1903 — 1987 rr.) u uie-
na-roppecrioaneara AH CCCP H. B. Cmupnosa
(1900 — 1966 rr.), mpoBeneHHbIN B craThe [17], cBu-
JIETEBCTBYET O TOM, UYTO TAKOTO KPUTEPUSI HE CyIIe-
creyer. ¥ A. H. Koamoroposa u H. B. CmupnoBa
HET COBMECTHBIX Pab0T, OHM HHUKOTIA He H3ydYaiu

OJHOBPEMEHHO OJUH U TOT JK€ CTATUCTUIECKUH KPH-
tepuii. IIpaBo Ha cyliecTBOBaHME MMEET JHIIL TEP-
MuH «KpuTepuil Tuna Koamoroposa — CmupHOBa».
Taxk, kpuTepuii TPOBEPKHU OTHOPOIHOCTH ABYX He3a-
BHCHMBIX BBIOOPOK, OCHOBAHHBIM Ha (opMyIax
(9) - (11), — aro kpurepuii CmupHoBa. MoKHO cKa-
3aTh, YTO 9TO «KpuTepuii Tuma HKosmoroposa —
CmupuoBa». Kpurepnii (12) — sto xpurepuii Jlema-
Ha — Posenb6iarra. MoKHO CKa3aTh, 4TO 3TO «KPUTE-
puii TUIIa OMera-KBaapaT».

Ilpedenvnas meopus  HenapaAMempuHeCKux
cmamucmuk. Ilpenenvuble (mpu 06e3rpaHHIHOM
pocre 00BEMOB BBLIOOPOK) pacipee/ieHus Hemapa-
METPHUYECKUX CTATUCTHUK, IIpPEIHA3HAYEHHBIX I
MPOBEPKU OJIHOPOJHOCTH ABYX HE3aBHUCUMBIX BBIOO-
POK, HAXOIWIKCH pasaudHbiMu MeTogamu. OnuH us
Hambosee O0IMX — <«IIPUHITATN WHBAPHUAHTHOCTH»
[18]. Hamu paspaboTaH METO aulIpOKCUMAIIUH CTY-
MMEHYATHIMU (PYHKIUAMH, C €r0 ITOMOIIBIO MOIyYeH
P HeoOXOIUMbBIX U JOCTATOYHBIX ycaoBmi [19].

Anaaus cosnadarwwux nabawdenuti. OOBIYHO
rpejroiaraercs, 4To PyHKIUY pacipenenesus F(x)
u G(x) HempephIBHBI U CTPOTO Bozpacraior. M3 me-
TIPEPBIBHOCTH STUX PYHKIHH CIEAYET, UYTO C BEPOAT-
HOCTBIO 1 Bece . + n pesyabTaToB HAOIOIEHUN pas-
auyubl. [Ipu paccMoTpeHMH peaqbHBIX CTATHUCTHU-
YeCKHX JaHHBIX WHOTJA HAOI0MA0TCA COBIAICHU
pesynpTaToB HAOMIOMEHHUU, HO caMm (aKT HUX Ha-
JIWYUSA — CBUIETEIHCTBO HAPYIIEHUH IIPEIIOCHLIOK
TOJIBKO YTO OINKMCAHHOM 0a30BOM MaTeMaTHYeCKOH
mozenu. B crarse [20] MBI IpeiaraeM BeposATHOCT-
HO-CTATHUCTUYIECKYI0 MOJeb, O0BACHAMOIIYIO ITOSB-
JIEHUE COBIIQJIEHUH U JAIOIIYI0 aJTOPUTMbI aHATIN3a
COBIAJIeHUH. JTAa MOMAEIb OCHOBAHA HA IIPEAIOJIO-
SKeHHUH O TIOSBJIEHUU COBITAJIeHUM TaHHBIX B PE3yJIb-
TaTe «CIUNAHUA» MAJI0 PA3IUYAIONINXCA Pe3yabTa-
TOB HabmoaeHui. MbI npegiaraeM 106aBUTh MALY O
MOIPAaBKy K KaXKAOMy OJIEeMEHTY COBIANA0I[eH
IPYIIBI Pe3yJbTATOB HAOIOIEHWI U B pesyibrare
TIOJIyYUTh BHIOOPKY 0€3 COBHAMEHU, M KOTO-
poll paccuMTaTh 3HAYEHHE PAHTOBOU CTATHUCTHUKH.
PaccmoTpes pasnudHble BAPUAHTHI IOMPABOK, TIOJLY-
yaeM «00JIaKk0» 3HAYEHWH PAHTOBOM CTATHCTHKH.
Ananus 3T0r0 «00sIaKa» MTO3BOJIAET IIOYIUTh CTATH-
CTUYECKHUE BBIBOJIBL.

IIposepra 00HOpoOHOCMU CEA3AHHBIX BbLOOPOK.
He Bcerma Mo:HO HTPUMEHATH METOABI IIPOBEPKU
OIHOPOJHOCTH [OBYX HE3aBHCHMBIX BBIOOPOK 00B-
eMOB m W n cooTBeTcTBeHHO. Eciam mposeneHo
(m + n) usmepenuit 00BeMOB Hpojax B (m + n)
TOPTrOBBIX TOYKAX, TO 3TA MOJedb, KaK IIPABUIIO,
amexBarHa. KEcnu ke, Hanpumep, X; U y; — 00bEMBbI
MPOJAK OMHOTO U TOTO :Ke TOBapa [0 U IOCJe OIpe-
IIeJIEHHOTO PEKJIaMHOTO BO3JEHUCTBHA, TO paccMma-
TPUBAEMYI0 MOJENb MPUMEHATh HeNlb3d (IIPH 3TOM
m = n), IIOCKOJIBKY OYEBHUIHO, YTO aHAIU3UPyEMbIe
00BeMBbI TIPOJIAK OIPENeNIA0TCd He TOABKO U He
CTOJIBKO PEKJIaMHBIM BO3IEHCTBHEM, CKOJIBKO OCO-
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OeHHOCTIMU KOHKPETHOM TOProBOM TOYKHU (ee pac-
IIOJIOYKEHHEM, IIPOI0JIKATEIbHOCTHI0 PAOOTHI, Perry-
Tamued u T.1.). B mMOmOOHBIX CIIy4asx HCIIOJIb3YIOT
MOJIe/Ib CBSI3aHHBIX BBIOOPOK. B Hell 00bIYHO CTPOST
HOBYIO BBIOOPKY 2; = X; —¥; M HICIIOJIb3YIOT CTATHCTH-
YeCKHe MEeTOAbI AaHAJIM3a OJHOM BBIOOPKH, a HE JIBYX.
Metoapr IpoBepKH OZHOPOIHOCTH MAJIs CBI3AHHBIX
BBIOOPOK paccMmoTrpensl B [21]. OHu Bo MHOrOM aHa-
JIOTUYHBI COOTBETCTBYIOIIMM METOJaM IIPOBEPKHU
OIHOPOJHOCTH JBYX HE3aBUCHUMbIX BEIOOPOK.

3axJaroueHue

B crarbe mpuBeneHBI OCHOBHBIE HAYYHBIE
pesyIbTaThl, Kacalolluecs MEeTOI0B IIPOBEPKH OHO-
POIHOCTH MBYX HE3aBUCHMBIX BBIOOPOK. OHH 1103-
BOJIIIOT CHCTEMHO AaHAIW3WPOBATh MHOTOOOpasue
TaKUX METOJIOB B IEJAX BhIOOpaA Hamnbosiee ajeKBar-
HOTO JIJIsT 06pab0TKN KOHKPETHBIX JaHHBIX. [1oapo6-
HOCTH ¥ IPHUMEPhI MOXKHO HAWUTH B JIUTEPATYPHBIX
HMCTOYHUKAX, OOJBITUHCTBO M3 KOTOPBIX JIETKO JIO-
CTYIIHBI.
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