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NMpoBepKa rmnoTes o paBeHCTBE -
cpenHux, 0 paBeHCTBE Aucnepcun, o

paBeHCTBe BEPOATHOCTEN, O

3HAaYMMOCTU BbIOGOPOYHOIro

KoadduumeHTa Koppenauum, o

He3aBMCUMOCTU COObITUMN.

PaseHcTBO CpeaHnX nNnpn N3BECTHbIX ANCNEPCUAX

B Cny4ae, Korga oucnepcumn U3BECTHbI, A1 NPOBEPKU rMNOTE3bI O
PaBEHCTBE PA3HOCTUN CPEAHUX HEKOTOPOMY 3HAYEHUIO NPUMEHAETCA
CTaTUCTUKa:

Lo Ga—%) — (b1 — pe)

)

roe

X1 W Xo - BbIOOpOYHbIE CpefHue,

{41 W 2 - TUNOTETUYECKUE reHepasibHble CPegHue,
ny n ny - 06beMbl BLIGOPOK,

0'% n 0'% - N3BECTHbIE FeHepaibHblE Aucnepcun.

Jucnepcnmn HensBecTHbI, HO paBHbI

B cnyyae, korga gucnepcun HeN3BeCTHbI, HO PaBHbI, AJ1s1 POBEPKM
rUnoTesbl MPUMEHSIETCS CTaTUCTUKA:

_ (%) = (1 — m)

1 1
Sp E—FE

t ~tn +m—2)

rge

X1 U Xp — BbIBOPOYHbIE CpeaHUE,

[1 M [p — FUNOTETUHECKUNE FEHEPATIbLHBIE CPERHME,
ny u ny — 0b6beMBbI BbIGOPOK,

55 — 0bbeguHEHHAs OLeHKa Jucrnepcum.

Bbiuncnsierca obbeguHénnas oLeHka gucnepcun no gpopmysne:

o (m-DF+(m 1)
P n+n—2

)

rae s? u s3 - BbI6OPOYHBIE AUCTEPCHY.

[lncnepcum HEU3BECTHBI 1 HE NPEANOaratoTCst paBHbIMU

@ B camom obuiem cayyae, Korga AMCNEpPCUN HEMBBECTHbI W HE PaBHbI,
TOYHBIVi KpUTEPWA A5t NPOBEPKN MMNOTE3bl O PABEHCTBE CPEeHUX
yKasaTb TpyaHo. B atom ciyyae nonbaytorcst npnbansntensHeIMm
copmynamm.

@ Kak u cnepoBano oxupatb Ansi NPOBEPKN FMMNOTE3bl NPUMEHSIETCS
t-CTaTUCTNKA, B KOTOPOI BMECTO TEOPETUYECKNX 3HaYeHuli gucnepcuii
CTOST BbIBOPOUHBIE OLEHKU, TO €CTb CTATUCTUKA KPUTEPUSI UMEET BUA,

po Ti=%) = (w1 — o)
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Jns nposepku runotessi o pasercree gucnepcuii Hy : 03 = o3

2
s:

UCNOIb3YeTCA CTAaTUCTUKA [F= 5—12, KOTOpas UMEET pacrnpenesieHne (Dmuepa
2

C Yuciom creneHemn CBO6OAbI HUCANTENIA N — 1 u 3HameHaTens ny — 1.

3,qub 0'% n o5- gucnepcnn reHepasibHblx COBOKyI'IHOCTeﬁ, 512 n 522 =

BbIBOPOYHbIE Aucnepcum, ny n ny - obbembl BbibOpok. be3 orpannyerus

O6LL{HOCTM CYUTaEM, HTO S% > 522

MpoBepKa runoTes o paBeHCTBE BEPOSTHOCTEN

B kauyecTBe KpuTepums A CpaBHeHUs ABYX BEPOATHOCTEN GBUHOMUANbHbBIX pacnpeneneHuni
MCNonb3yeTcs chyyaiHas BennymHa U, HabnogaeMoe 3HaveHne Haigem no popmyne:

roe m1/n1 - oTHoCUTeNbHas YacToTa (YacTOCTb) NosiBAeHUs cobbiTUs B MePBOM
BbIGOpPKE;

m2 [ n2 - oTHOCUTENbHas YacToTa (YacTOCTb) NosiBAeHUs CoBbITUS BO BTOPOW
g=1-p - CpefHss 4acTOCTb HEMOSBNEHUs COBbITUS;

n1 - o6beM NepBowi BbIGOPKK;

N2 -06beM BTOPOI BbIBOPKU.

Tak Kak KOHKypUpYyioLLias r1roTesa - ABYCTOPOHHSS, KPUTUYECKOe 3HaueHue (UKp.) cresyet
HaxoauTb No Taﬁ}'IVILLE ¢yHKLLl/IV| Jlannaca us paBeHCTBa:

Ecnv | UHa6n| < UKpUT To , TOUKa He MonafaeT B KpUTUYECKYI0 061acTb, MOXHO MPUHATb
HYNEBYIO MMNOTE3Y O PAaBEHCTBE NapamMeTpa B NepPBOii BbIGOPKE W BTOPOIA.

MpoBepKa rmnoTes 0 3HaYNMMOCTM BbIGOPOUHOro KoahduLMeHTa
Koppenauum

MycTb AByMepHas reHepanbHasi COBOKYNHOCTb (X,Y) pacnpepeneHa HopmanbHo. /13 aToi
COBOKYMHOCTW U3BfieYeHa Bbibopka 06bemMa 1 Mo Hell HalaeH BbIGOPOYHbIA KO3POULMEHT
Koppesnsauum RB , KOTOPbI OKasancs OTIMYHbIM OT Hysl. Tak kak Bbibopka oTobpaHa ciyyaiiHo,
TO elle Henb3s 3aKMo4UTb, YTO KOIGOULIMEHT KOPPENSALMU reHepasibHOM COBOKYMHOCTH Rr
TakoKe OT/IMYEH OT Hy”sl. B KOHEYHOM CYeTe Hac MHTEPECYET MMEHHO 3TOT KOIDOULIMEHT,
NoaTOMY BO3HMKaeT HeobXoAMMOCTb NPU 3aAaHHOM YPOBHE 3HaYMMOCTU MPOBEPUTL HYNEBYIO
runotesy Ho : Rr=0 o paBeHCTBE Hy/o reHepanbHOro KoadeuLMeHTa Koppensuum npu
KOHKypupyioLel runotese H1 :Rr = 0

Ecnu HyneBas runotesa oTBEpraeTcs, TO 3TO 03HAYAET, YTO BbIGOPOYHbIN KOIGDULIMEHT
KOpPensauMmn 3Ha4MmMo OT/IMYAETCS OT HyNs (KPaTKO roBops, 3Ha4nM), a X 1 Y KoppenmpoBaHHbI,
T. €. CBSi3aHbl IMHENHON 3aBUCUMOCTbIO.

Ecnv HyneBas runotesa 6yaeT NpuHATA, TO BbIBOPOYHbI KOIDPULIMEHT KOPPENILUN HE3HAUNM,
a X 1 Y HEKOPPENUPOBaHHDI, T. €. HEe CBSI3aHbl IMHENHON 3aBUCUMOCTbIO.

B ka4yecTBe KpUTEPMS NPOBEPKM HYNIEBOI FUMOTE3bI MPUMEM CrYYaNHYIO BEMUYUHY

BenuuvHa npuv cnpaBeanMBOCTU HYNEBOM FMMNOTE3bl UMEET pacnpeneneHve CTblogeHTa ¢ k = n-
2 cTeneHsMu ceo6opl. MocKoNbKy KOHKYPMPYIOLLas rurnoTesa UMeeT BuA, KpUtnyeckas obnactb
— [1BYCTOPOHHSIS.

0603HaYMM 3HaYeHVe KPUTEPWS, BbIYMCNEHHOE MO AaHHbIM HabmogeHui, Yepes THabn u
chopMynnpyem npaBui NPOBEPKM HYNEBOW MUMNOTE3b.

Mpaeuno. Ans Toro 4tobbl NPy 3a4aHHOM YPOBHE 3HAYUMOCTY MPOBEPUTH HY/EBYIO FUMOTE3Y O
PaBEHCTBE HYJII0 FeHePasnbHOro KoadduLMeHTa KOPPENALMU HOPMaTbHOW ABYMEPHOW
Cy4anHoM BENMYMHbI MPU KOHKYPUPYIOLLEN rnoTese , Hago BblYUCIUTL Habniogaemoe
3HaYeHue KpUTepus:

Habn
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1 No Tabnuue KpUTUYECKUX ToUek pacnpeneneHns CTblofeHTa no 3afaHHOMY YPOBHIO
3HAYMMOCTM 1 YUCIy CTeneHel CBoboabl HANTU KPUTUYECKYIO TOuKy tkp(a, k) ans
[BYCTOPOHHEN KpUTn4eckom obnactu.

Ecnu [T,,q,| <t,, — HET OCHOBAHWI OTBEPTHYTH HYMEBYIO rUMOTE3Y.

Ecnm [T,,,| >t,, — HyneByto rMnoTesy oTBepraior.

I'IpOBepKa rmnoresbl 0 He3aBUCUMOCTU ABYX Bbl60p0K

[lns NPOBEPKU rMMNOTE3bl O HE3aBUCUMOCTY ABYX BbIGOPOK X 1 Y UCMonb3yeTcs Tabamua 4acTor,
KOTOpbIE MOXHO 6bl10 6bl 0XMAATH B TOM Clly4Yae, eC/iv nepemMeHHble 0Kasanuch

6b1 HE3aBUCHUMBIMU. B 0BLLEM ClyHae KPUTEPUI X2 HE3aBUCHMOCTM MPUHSTO MPUMEHSTL
cnefyiowmm obpas3om:

1. MHOXECTBO 3Ha4Y€HMI BbIBOPKU X pa3buBaETCs Ha S HEMepeceKatoLLmXcs KNaccos
(MHTEepBanoB, Pa3pAA0B), @ MHOXECTBO 3Ha4YEHUI Y Ha I HeMepeceKatoLmxcs UHTEPBaoB.

2. CocTaBnsieTcs Tabnuua UCXOAHbIX JaHHbIX B BUAE CNMCKA SKCMEPUMEHTasbHBIX YacToT Zij
BCeX KOMGUHaLWi KaTeropuii ABYX Ka4ECTBEHHbIX MepeMeHHbIX. Tabiuua AoMoNHAETCS CTPOKO

1 CTONBLLOM CYMM "nonagaHnii" KOMMOHEHT BbIBOPKM B KOHKPETHbIV KNacc ApYroi BbIGopKu:

[lepeMeHHBIe (BLIGOPKH), pa3/ieJieHHbIE 10 KJaccaM

onemenmor i | onewenrui ¥y [+++ [onewentui ¥, |
[omewenmaks |7, | T, e | T, ]
Conewenmuke | 1, | T, [eer | T,
T BTSN B TR FYYS TR
R P R PR FYTS I S

4.0npefensercs pacYeTHoe 3HaveHue X2 no Gpopmyre

5. Kputuyeckoe 3HayeHue X2Kp (s kKaTeropuit X u r kateropuii Y) onpegensercs Ans yucna
creneHel ceoboap! df =(s-1)(r-1)

6. MpoBoAMTCS CpaBHEHME PAaCYETHOrO 3HaYEHNs X?pacH C KPUTUYECKUM X3Kp ,
onpepgeneHHoMy no "o6blYHbIM" YPOBHAM 3HaYMMoCTHA, pasHomy 0,05 nnm 0,01 unu gpyromy
BbI6pPaHHOMY 3HaYeHMIO.

7. CTpouTcs 3aKntodeHue: Npu X2pacy> X2Kp runotesa 06 oTCYyTCTBUM CBA3N MEXIY
npu3Hakamu 1 NapameTpamy OTBEPraeTcs, Npu X2pacu<x?kp — NoaTBepXaaeTcs.

https://mse.msu.ru/wp-content/uploads/2020/03/Mekuus-7-[1Be-BbI6OPKMU-AO0NONHNTENbHbIN-
MaTtepuan.pdf?ysclid=l4sbatmb7r182706342

http://math-info.hse.ru/f/2017-18/ps-ms/hypo-test.pdf
https://www.matburo.ru/Examples/Files/ms_pg_14.pdf?ysclid=I4sbtrp1te402341399
https://helpiks.org/7-18188.html

https://studfile.net/preview/9099246/page:20/

http://koi.tspu.ru/biostat/Appendix 5.pdf
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http://math-info.hse.ru/f/2017-18/ps-ms/hypo-test.pdf
http://math-info.hse.ru/f/2017-18/ps-ms/hypo-test.pdf
https://www.matburo.ru/Examples/Files/ms_pg_14.pdf?ysclid=l4sbtrp1te402341399
https://www.matburo.ru/Examples/Files/ms_pg_14.pdf?ysclid=l4sbtrp1te402341399
https://helpiks.org/7-18188.html
https://helpiks.org/7-18188.html
https://studfile.net/preview/9099246/page:20/
https://studfile.net/preview/9099246/page:20/
http://koi.tspu.ru/biostat/Appendix%205.pdf
http://koi.tspu.ru/biostat/Appendix%205.pdf
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