Ctatucrtnyeckas npoBepKa CTaTUCTUYECKUX rmnoTte3

CtaTtnuctnyeckume rmnoresbl. Buabl ounbok npu BbiABNXEeHUN CTaTUCTUYHECKUX
rmnorTes

HacTo HGOGXO,EI,I/IMO 3HATb 3aKOH pachnpegerneHuns reHepaanof/i COBOKYITHOCTW.

Ecnu umeroTca oCHOBaHUA NPeAnonoXuTb, YTO OH UMEET onpeaeneHHbI BUA,

TO BbIABUraloT rMnoTesy: reHepanbHas COBOKYMHOCTb pacnpeaeneHa no AaHHoMy
3aKkoHy. Takum obpasom, B 9TOW rmnotese MAET pedb O BUAe npeanornaraeMoro
pacnpeenexHus.

[pyron criyyan, — Korga 3akoH pacnpenernieHns u3aBeCcteH, HO HEU3BECTHDbI

ero napameTpsbl (cpegHee, aucnepcusi). Ecnn ectb ocHoBaHUSA nNpeanonaraTb, YTO
Hen3BeCTHbIW NapameTp © paBeH onpeneneHHomy 3Ha4yeHuo O, , BbiaBUratoT
rmnotedy O = O,. Taknm obpasom, B 3TON rMnoTese NAeT peyb o0 npegnoraraemon
BENMYMHE NapameTpa N3BEeCTHOro pacnpeaesieHus.



[MpBeOeHHble NpuUMepbl NpeacTaBnalT cobon ogHM M3 MHOFOYUCIEHHbIX
BapMaHTOB CTAaTUCTUYECKUX TMMOTES.

Takum o6pa3omMm, CTaTUCTUYECKOMU TMMNOTEe30M Ha3bIBalOT rMnoTtesy o BuAae
HeU3BeCTHOro pacnpegeneHusa Un o napamMeTpax N3BeCTHbIX pacnpeneneHun.

Hapsiny ¢ nepBoOHayasribHO BbIABUMHYTOW r’MNOTE30M paccMaTpmuBaloT U NPOTUBOPEYaLLYHO
en. Ecnu BbigBMHYTasa rmnoTesa OyaeT OTBEpPrHyTa, ee MecTo 3aHMMaeT
npoTuBOpeYaLlas.

HyneBon (0CHOBHOM) rMnoTe3oM Ha3bIBalOT NepBOHaYaribHO BbIABUHYTYIO
runote3y. Mnotely, npoTuBOpeYaLLy0 HYJIeBOM, Ha3blBalOT KOHKYpUpyloLlen
(anbTepHaTUBHOM) rIMNOTE30MN.



YcnoBHO Hynesylo runortesdy obosHavawT H,, a ansrepHaTuBHyio — H,.

MpuBeny npuMmepbl 0603HAYEHUI CTAaTUCTUYECKMUX TMNOTE3 N BapUaHTbl X MPOYTEHUS:

Hy: X =15 - ocHOBHas runortesa COCTOUT B TOM, YTO CpefHee 3Ha4YeHne criydanHowu
BENMMYMHbLI X CTaTUCTUYECKN Hepasnuinmo c 15;

H,: x>15 - ansTepHaTMBHasa rmnore3a COCTOUT B TOM, YTO cpefHee 3Ha4YeHne
CcnyvYanHoOW BENUYMHLI X CTAaTUCTUYECKUM pasnminmo un bonbuie 15.

OBPATUTE BHUMAHWE: o paBeHcTBe nokasarenen pevn He nget. KoppekTHo
OBOPUTb «CTAaTUCTUYECKN HEPA3TUYMMO» UITN «CTAaTUCTUYECKN PasnMYnMo»

Korna BbloBUraetrcsi runoTtesa, Bcerga CyLIeCTBYET BEPOSATHOCTb, YTO OHa
MOXET ObITb NPaBUMbHOW UMW HENPaBUNbHOW, MO3TOMY BO3HWKAET HeobXoOMMOCTb
ee MNpOoBEpPKW.

[ToCKOSIbKY NPOBEPKY NPOU3BOAAT CTAaTUCTUHECKUMU METO4AMMN, €€ Ha3biBakoT
CTaTUCTMYECKOU NPOBEPKON.



Mpun BbIABUXXEHWUM TUMOTE3bI, HE3aBUCMMO OT TOro, CTaTUCTUYECKAs OHa UK
HEeT, aBTop rmnoTesbl bepeT Ha cebs onpeaeneHHyo OTBETCTBEHHOCTb.

Beab BbI-
OBUHYTada rmnoTesa, paBHO Kak U pe3ynsTaTbl €€ NPOBEPKU, MOryT ObITb OLLMOOY
HbIMW. PUCK, KOTOPbIN BO3HUKAET MPU BbIOABMXEHUN CTAaTUCTUYECKOW TMMNOTESbI,

TaK 1 Ha3bIBAKOT OWIMBKON, NpUYemM cyLLecTBYHOT owmndkn | v |l poaa.

Owwnbka | poga cocTouT B TOM, YTO OyaeT oTBeprHyTa runorte3a, B TO BpeMsl Kak
OoHa BepHa. Owmnbka | poga oueHMBaeTcs YypOBHEM 3HAYMMOCTH d.

Owwnbka Il poaa cocTouT B TOM, YTO OyAeT NPUHATA rMnoTe3a, B TO BpeMsl Kak OHa
HeBepHa. OwunbKa Il poaa oueHuBaeTtca
MOLUHOCTbLIO KpUtepusa 1r



I'Ip|/| 9TOM MOCMEeACTBUA TakMX OLUMOOK MOryT OKa3aTbCA Be€CbMa pas3simyHbIMU.

MoXXHO NpuBECTU NpuMepsbl, Korga owmnbdka | poga Brneyvet 3a cobon bonee
BECOMble nocreacTteus, Yem owmnbka |l poga, n HaobopoT.

[Mpumep 1. NoeTt npmem y Bpaya. Vccnegyst cmumntomel 60ne3Hn, Bpady HasHavyaeT
nedyeHune. NoMmnMmo nekapcTB, HasHa4yaeMbIX NPU AaHHbIX CUMMNTOMAX,

Bpay BbINMUCbIBAET HEKOTOPblEe aHanmsbl AN NOATBEPXOAEHUA CBOEro AuarHosa.
[Tpy 9TOM BO3MOXHbI CneayoLne BapnaHThbl:

Owwnbka | poga. HasHayeHue gaHHbIX nNekapcTB 6bINo0 NpaBOMEPHO, T.K.
nepBOHavanbHbIM ONarHo3 okasasricsl BEpHbIM, YTO U NOATBEPAUNN OOMNONHUTESbHbIE
aHanmsa, HO Bpay noaBepr nepBOHaYanbHbIM ANArHO3 COMHEHUIO, T.e. daKTUYECKU
OTBEpr €ro.

Owwnbka |l poga. HasHavyeHMe AOaHHbIX NeKkapcTB HegonyCTUMO, T.K.
nepBOHa4vanbHbIN AMarHo3 okasarncsi HEBEPHbIM, YTO 1 NoKa3anu OOMNONHUTENbHbIE
aHarnmsabl, HO Bpay Ha3Ha4um UX B COOTBETCTBUU C NepBOHavasribHbIM OMarHo3oMm,
KOTOPbIN OH OaKTU4YEeCKU NPUHAS.

[MoHATHO, YTO B AaHHOM npumepe owinbka |l poga npuBedet k bonee TSHKKMM No-
crneacTemsM, Yem owmodka | poaa.



[Mpumep 2. CToUT BOMNPOC O 3aMEHEe CTPOUTENbHLIX MaTepuanos,
NpeayCMOTPEHHbIX MPOEKTOM, Ha Apyrne, NoCKomnbKy OHM Bonee OOCTYMHbI U OeLEBbI.

[1na aToro NnpoBoANTCSA COOTBETCTBYHOLLAsA aKcrnepTusa. [1pn 3ToM BO3MOXHbI
cnegyouwme ownodKn:

Owwunbka | poga. lNpumeHeHWe npeanaraemMbix B Ka4ecTBe anbTepHaTUBbI

CTpoOUTEIIbHbIX MaTepmnanoB HEBO3MOXHO, HO SKCMNePT pa3pelaeT UxX UCrnosrib3oBaHUe,
T.K. CHUTaAET UX TEXHNYECKNE XapPaKTEPUCTUKN COOTBETCTBYHOLLIMUMN HOPpMaM.

Owwnbdka Il poga. lNpumeHeHne ansTepHaTUBHbBIX MarepmanoB BO3MOXXHO, HO 3KC-
NepT 3anpeLaeT 3ameHy.

B naHHoMm cnyyae owmnbka Il poga meHee Tskena, yem owmbka | poga.



Koroa akcnepuMeHTaTop BblABUrAET TY UIMN UHYKO CTAaTUCTUYECKYIO TMNOTE3Y, OH
npeanonaraert, YTO MOXET COBEPLLUTL OLLIMOKY.

PeweHne, npyHUMMaemMoe 3KCNeEPUMEHTATOPOM AOMKHO MMETb anbTEPHATMBY, T.€.
9KCNEPUMEHTATOP NOMUMO BbIABMXXEHMSA TMNOTE3bl AOIMKEH AepXXaTb HAarotoBe OTBET
Ha Bonpoc: «A 4To, ecnn Bbl olunbnmcb?»

[Mpo Takyko cUTyauuo rOBOPAT, YTO SKCNEPMMEHTATOP 3aKnaablBaeT B rMNoTesy
OLMNBKY TOro unu nHoro poga. OWNOKyY Kakoro pofda 3anoXnTb B CBOKO rMNoTesy
9KCNepMMEHTaTOpP peLlaeT B 3aBUCUMOCTU OT TSHXKECTU NOCNeaCTBMIA NP COBEPLLEHNN
OLLINOKWN.



YT100bI ObINO OOnee-meHee NOHATHO, O YeM UAET peYb, MPOUNIIIOCTPUPYEM
NaHHble cOoObpaXXeHns Ha NpuMepe nNpuema y Bpaya, OrnMCaHHOro BbILLIE.

dakTu4eckn, HazHa4yasi OOMOSTHUTENbHbIE aHanu3bl A8 MNOATBEPXAEHUS OuarHosa,
Bpay 3aknagblBaeT B CBO rMNoTe3y oLmnbKy NepBoro poaa, T.e. nepBoHavanbHbIN
ANarHo3 MOXeT OKa3aTbCsl BEPHbIM, HO Bpad He BepuT 6e3 A0NOMHNTENBHOM NPOBEPKM.

Kctatn, M3 aTux e coobpakeHui Bpad nepBOHA4aribHO, MOKa HE BbISICHUT
OKOH4YaTernbHO AMarHo3, HasHa4yaeT nekapcTea Nuilb obnervarLlme CUMMNTOMAaTuKy, HO
He peluaroLue Bce kapauHanbHo. Cornacutech, B 3TOM nNpumMepe owwmnbka nepBoro poaa
HEeCeT HaMMeHbLLME NOCNEeACTBUSA, U Bpad NoCTynaeT NpaBUIbHO.



CTaTucTn4Yeckme Kputepum

Korga niobon nM3 Hac npoBoAuT NPOBEPKY 4ero-nnbo, npuHMMaeT Kakoe-
nnobo pelueHne, Bcem bbIBaeT HEOHXOOMM KPUTEPUIN COOTBETCTBUA NOSYYEHHOIO
pesynbrata OXXngaHuam, TeM U UHbIM TpeboBaHUAM U T.4.

Hanpumep, npu nokynke aMBaHa YeroBeK OLEHUBAET €ro Ha COOTBETCTBME MHOTMM
KpuTepuam: rabaputbl, UBET, dopma...

To4yHO Takke o6CTOUT OEerno 1 B CTaTUCTUKE. TONbKO B JAaHHOM cry4ae Heobxoaumbl
KpUTEpUn ONnsa NPOBEPKM COOTBETCTBUS BbIABUHYTOW CTAaTUCTUYECKOM IMNOTE3bI
peanbHOMY MONOoXeHuto aen. N kputepum, COOTBETCTBEHHO, AOMKHbI ObITb
cTaTUCTUYECKMeE.



CtaTUCTUYECKUM KpuTepuem (Mnu npocTo Kputepuem,
KpUtepuem cornacust) Ha3blBalOT KpUTEPUN NPOBEPKU FrUNOTE3bI O
npepnorniaraeMomM 3aKoHe pacrnpegerieHusi cnyYyamHou BeNIMYUMHbI UNU
3Ha4YeHUAX napamMeTpoB pacnpeaeneHnin cry4yamHou BeJSIMYNHDI.

[Tpn 3TOM 3HaYeHnE KPUTEPUS, BbIYNCNEHHOE MO SKCMEPUMEHTasbHbIM AaHHbIM,
HasbiBalOT HabnogaembiM 3HaveHem kputepus K s,
CtaTtuctunyeckue Kputepum paboTaroT Ha BCEM MHOXECTBE 3HaYeHU 4YUCITOBOW
npaAMon B npegenax (-«<; +«). [1pn 9TOM BCA 3Ta YMCIoBasa npsmas 4ennTcd Ha aBa
TMna nogobnacTen: KpUTUYECKYHO 1 0brnacTb NPUHATUSA TMNOTe3bl (peLueHns).

Kputnyeckom obnactbio Ha3biBalOT COBOKYNMHOCTb 3Ha4Y€HUMU
KpUTEepUsA, NPy KOTOPbIX HYNEeBYI rMNoTe3y OTBEprator.

O6nacTblo NPUHATUA rUnoTesbl (obnacTbi AOMNYCTUMbIX
3Ha4YeHMN) Ha3bIBalOT COBOKYMHOCTb 3HA4Y€HUU KPUTEpPUA, NMPU KOTOPbIX
HYyneBYy rmMnoTesy nNnpuHUMarT

Kputuueckumu Toukamu (rpaHuuamm) k., HasbIBaloT TOUKU, oTAensowme
KPUTUYECKYKO OobOnactb OT oOnactu NMPUHATUMU
peLueHnn.



pa3nMyaloT OAHOCTOPOHHIOW M [ABYCTOPOHHIO KPUTUYECKMe obnacTu.
MNepBas, B CBOKO o4vepenb, AENUTCA Ha MPaBOCTOPOHHIOK N NEBOCTOPOHHIOH.

[TpaBOCTOPOHHEN KPUTUYECKOM 00NacTbO Ha3biBalOT KPUTUYECKYD 0bnacTb,
onpeaensieMmyio HepaBeHcTBOM K., > K, rae k,, — nonoxurenbHoe 41cro (cm.
PUCYHOK a).

J1eBOCTOPOHHEN KPUTUYECKOW OOracTbio HasblBalOT KPUTUYECKY obracTs,
onpefensiemyto HepaBeHCTBOM K¢, < K, rae k., — oTpuuarenbHoe Yncno (CM.
PUCYHOK 6).

[1ByCTOpOHHEN KpUTU4ECKON 0b6nacTbio Ha3bIBalOT KPUTUYECKYO 0bnacTs,
onpefensiemyto HepaBeHcTBaMu Ko, < K1 W K6,> Ko, 1A Ky 5 > Ky 4

. -
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C norn4eckoun n NOHATUNHOM TOYKU 3PEHNSI BCE AOCTATOYHO MPOCTO.

Ho ¢ npakTnyeckon nosmumm cpasy e BO3HMKAET BIOSIHE €CTECTBEHHbIN BOMNPOC, Kak
OTbICKaTb KPUTUYECKYIO TOUKY?

ﬂ,J'IFI ee OTbICKaHUA 3a4aloTcsa JOCTAaTOMHO Manow BEPOATHOCTbHO — YPOBHEM
3HA4YNMMOCTHN d.

YpOBHEM 3HAYMMOCTM O Ha3blBAlOT BEPOSATHOCTb, MPU KOTOPOW cobbiTME (B AaHHOW
onpeneneHHon 3agaye) NpakTM4ecku HEBO3MOXHO, T.e. 3TO BEPOATHOCTb TOro, YTO
nccnegyemoe cobbiTve npu gaHHbIX YCIIOBUSAX HE NPOM30OUAET.

C TOYKMN 3pEHUSI NPOBEPKM CTAaTUCTUYECKNX TMNOTES, YPOBEHb 3HAYNUMOCTU —
BEPOSATHOCTb TOro, YTO Habnogaemoe 3Ha4YeHne KpUTepmnsa NonageT B KPUTUYHECKYHO
obnacTb:

P(K

Habn > ka) = d.



BeposaTHOCTb TOro, 4Yto Habnogaemoe 3HadYeHue KpuTepus nonagetr B obnactb
OOMNYCTUMbIX 3HAYEHUA Ha3blBAlOT OOBEPUTENbHON BEPOSTHOCTBLIO (HAOEXKHOCTLIO)

P=1-a.

C obwux no3mumn, HageXHOCTbHO Ha3sbliBalOT BEPOSTHOCTb TOro, YTO MMEET MECTO
onucbiBaemoe cobbiTue.



MopMYITHPOBAHKRE OCHOBHOH

runoTeisl Hy

opMyIHPORAHEE ATLETEPHATHE-

Hodl runoTess H,.
Onpeaenenne BROa KpRTHYeC Kol

oOIAcTH

'

OnpejeneHie BRI KPHTEPIA

COrnacH-

'

Onpenenedne yporHs

THAYHMOCTH L

AnBTepHaTiHeHAg rHooTesa H,
OULABIAETCR OCHOBHOH. Popay-
JHPOBAHNE HOBOH ANETEPHATHR-

ol runoTessl H:

'

[Momck epuriygeckoll Touwkn Ko, #
oOpeteneHne HatTHaeMoro

AHAMEHIA KpuTepins K,

'
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dakTU4eckn, akcnepmMmeHTaTop cam onpenensieT Ty cTeneHb BEePOSATHOCTH,

C KOTOPOW JaHHOe cobbITUE, a B HALLIEM ClyYae — 3TO BblABUHYTas rmnoTesa, He
NMPOU30MAET, T.e., NOMNPOCTY FOBOPS, KAKOBa BEPOSATHOCTb TOr0, YTO 3KCMNEPUMEHTATOP
omnbes, BblABUHYB CBOKO TMMOTE3Y,.

3agaB ypoBeHb 3HAYMMOCTW, IKCMEPMMEHTATOP MONy4aeT BO3MOXHOCTb
HaUTUN KPUTUYECKYIO TOUKY.

[eno B TOM, 4YTO BCe CTAaTUCTUYECKMNE KPpUTEPUUN (UNU KPpUTEPUM corracus)
OCHOBbIBAKOTCS Ha pasfnyHbIX N3BECTHbLIX B CTAaTUCTUKE pacnpeneneHusx:
pacnpeaenenun lupcona, duwepa, CTblogeHTa U T.4.

ﬂ,J'IFI BCEX 3TUX pacnpeu,eneHMf/'l yXKe 0aBHO pacCCyNTaHbl TaK Ha3blBaeMbl€ KPUTUNYHECKUNE
3Ha4YeHn4d, KOTopble NpeacTaBnAar0T cobomn KBaHTUNK YNOMAHYTbIX pacnpe,u,eneHl/n?l.



30ecb HeobxoaMmMo caenatb O4HO HeEDoNbLLOE 3amMmedyaHue.

B cnyyae ogHOCTOPOHHUX 0bnacTten BbIOOP KPUTUYECKOM TOUKN OnpeaensieTcs
TpeboBaHNEM

P(K..a6n > Kyp) = O — NpY NPABOCTOPOHHEM KpUTEPUM
nnm
P(K..a6n < Kp) = 0 — NP1 NEBOCTOPOHHEM KPUTEPUM.

OpHako, B crny4ae [BYCTOPOHHEN KpUTU4eckom obrnactu gaHHoe ycnosue npumeT
BUL

P(KHaGn < ka.1) + P(KHaﬁn > ka.Z) = a.

ACHO, YTO KPUTUYECKNE TOYKM B 3TON CUTYaLMMU MOTYT ObiTb BblOpaHbl 6€CYNCIEHHbBIM
MHOXecTBOM cnocoboB. OgHako, Kak NpaBuIio, KpUTUYECKne ToUKM cTapatoTcs BblbpaTb
CMMMETPUYHBIMWN OTHOCUTENBLHO HyNSA. Toraa

P(K

Habn Habn

> Kyp) = P(Kyagn < = Kyp)
N KpuTepun npumeT BuUA

P(KHabn > kkp) = a/ 2.



XopoLwo, — ckaxeTte Bbl, — C 3TUM NOHATHO. (XOTA Ha caMOM J€ene HUYero

He MOHATHO). A KaK onpeaennTbcs ¢ BUAOM KPUTUYECKOW 00nacTu: ABYCTOPOHHSS,
NTEBOCTOPOHHSSA UM NPaBOCTOPOHHSASA?

Ha camom gene 3aech Bee eule npoule. Bug kputnyeckon obnactu 3aBucuT
OT BUAa anbTrepHaTuBHOW rmnoTeabl. [ng npocToThl npeactaBum NnpumMep Bblibopa
KpUTU4Yeckon obnacTtu B BUae CTUNM3oBaHHOW Tabnuubl

OcHoeHas 2HROMEeTa:

Hy: X=a

Anwm EffNAMEaNa] SHROmMEeid.

Bud cunomesni Bud kpumuneckon abiacmu

HBYCTOPOHHAN (KPHTHYCCKHE TOUYKH HUIEM [IPH YPOBHE
Hy: x#a

FHAYHMOCTH /)

JlegocTOpOHHAA (KPHTHUYCCKHE TOUKH HIIEM [PH YPOBHE
Hy: x<a

FHAUHMMOCTH (1)

llpasocTopoHHAn (KPHTHUYCCKHE TOUKH HILEM IIPH YPOBHE
Hy: Xx=>a

THAUYHMOCTH (1)



Bbile yXe roBOpuIioCcb, YTO MPWU CTAaTUCTUYECKOW MPOBEPKE CTAaTUCTUYECKUX
rmnoTe3 NOMMUMO OCHOBHOW MPUHUMAETCA W anbTepHaTMBHAA el runoresa.

BcneacTteue aToro LienecoobpasHo BBECTM B paCCMOTPEHME BEPOSATHOCTb NonaaaHus
KPUTEPUSI B KPUTUYECKYHO 00nacTb Npu YCNOBUKW, YTO BEPHA anbkTepHaTMBHas rmnoTesa.

MOLLIHOCTbIO KpUTEPUSA T HA3bIBAOT BEPOSATHOCTb NonagaHnsa KpUtepust B KPUTUYECKYHO
obnacTb Npu ycnoBuu, YTO CNpaBeanuBa KOHKYpUpyloLasi rmnoTtesa.

[Tpn 3TOM, ECNU BEPOATHOCTL COBepLUEHUS owmnbku Il poga pasHa 3, TO MOLWHOCTb
KpuUTepusa onpenenseTcs Kak

n= 1-B.



Ecnn ypoBeHb 3HA4YMMOCTH YyXe BblIbpaH, TO KpUTU4eckyto obnactb cnegyet
CTPOUTb TaK, YTOObI MOLUHOCTb KpUTEPUS OblNla MakCUManbHOWN.

daKkTU4YEeCKN, MOLLIHOCTb KPUTEPUSI — BEPOSITHOCTb TOro, YTO OlKMbKa BTOPOro poaa
He Oyoet gonyuleHa.

[Mlpn 3TOM OOQHOBPEMEHHO YMEHLLIUTL O U [3 HEBO3MOXHO. [1pn yMEHbLUEHUN OOHOM
BENUYMHLI, BTOpast Hen3bexxHO byaeT Bo3pacTaTb.

nOCKOﬂbe npun rnpoBepKke CTatTUCTUHYECKUX rmnoTe3 Bbl6|/|paeTCFI YpOoBE€Hb 3HA4YMMOCTHU d,
OTHOCUTEJIbHO HEro n peaeTcd Bornpoc o Bbl60pe 3Ha4YeHn4A



BennunHa B dBTOMaTU4eCKu 6y,u,eT YMEHbLUAaTbCA U BO3pacCTaTb MNpun yBerim4eHnn Uin
YMEHbLLUEHNN d.

Bonpoc o BbiIbope BENUUYNHBI YPOBHSI 3HAYMMOCTM ByaeT HanpsiMyto 3aBUCETb

OT TSXKeCTM NocneacTBui, BbidbiBaeMbix owmbkamum | v Il poga.

Ecnu owmnbka | poga BnedveT 3a cobon 6onee Taxensle NOCneacTBmd, TO BENUYNHY O
BbIOMPAOT Kak MOXXHO MEHbLLIE.
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Kputepumn cornacust HOCAT Ha3BaHUA MO UMEHN TEX YY4EHbIX-CTaTUCTUKOB,
KOTOpble UX U cchopMynupoBanw.

NckntodeHne n3 obuien KapTuHbl Ha PUCYHKE COCTaBIISET TONbKO OAUH MHCTPYMEHT —
OOHOaKTOPHbIN ancrnepcnoHHbin aHanus (OLA). daHHbln HCTpyMeHT HE siBngaetcs
KpUTEpmMeM corracus.

OpgHako 4YTobbI KnaccuukaTop MHCTPYMEHTOB cpaBHeHMa Obin nonoH, OOA 6bin
aobaBneH K KpUTepusam cornacus.

[dononHutensHo 3amedy, 4to cam O[JA 6yaet paccMOTpEH B AanbHENLLEM.

Bce kputepun cornacus paccynTaHbl Ha TO, YTO reHeparbHble COBOKYMHOCTU
paccMaTpuBaemMbIX B KPUTEPUSX CryYanHbIX BENMUYMH MOAYUHSIOTCA HOpMarbHOMY
3aKOHY,.

B npoTuBHOM criydae pesynbsratbl MOryT 6bITb M HENpaBunbHbIMU. Kpome Toro, B
KPpUTEPUAX COornacusi paccMaTpuBaloTCA TaK HasblBaEMbl€ UCMPaBEHHbIE OLIEHKN
nccregyemMbix napamMmeTpoB (cpegHero, Aucnepcun).



MpuHUMN «paboTbl» BCEX KPUTEPUEB COIMacusi OOMHAKOB: MO OnpeaeneHHOMY
npaBuny-anroputMy Haxogum Habnogaemoe 3HadveHune kputepusa K e,

CpaBHMBAEM €0 C KPMTUYECKNM 3HaYeHneMm K,, pacnpeaeneHus, 3a4efcTBOBaHHOMO B
OAHHOM KPUTEPUN, U BBIHOCUM CYXXOEHWE O NOATBEPXKAEHNN UM OTBEPKEHUN OCHOBHOWM
rmnoTesbl.

Pasnuyne coctouTt NuLlb B anroputmax nomcka K
pacnpefeneHui ans noucka K.

wa6n VI MPVUBNEYEHUN Pa3HbIX



YcnoBue noaTBepXaeHns / OTBEPKEHUSI OCHOBHOWM rMnoTe3bl Oyaem AeMOHCTPUPOBaTh
Ha NpuMepe OBYCTOPOHHEN KPUTUYECKON 06nacTu, 3a UCKIMYEeHMEM NePBOro cry4vas.

Ha npmuMepe nepBoro KpUTepua corinacma rnokaxxem Kak BblliagAaT yCiioBUA
noarTBepxXgeHund OCHOBHOW rmnoTesbl Ans Bcex Tpex TUNMoB KPUTUYECKUX obnacrten.

[MocKonbKy BO BCEX Cryvasx cuTyauus OyoeTt oaHa U Ta e, MOBTOPATLCS, AYMaeM, He
NMeeT cMbIcna.



Y2-Kputepun cornacus MNMupcoHa

Kputepuin cornacuga lNupcoHa NnpuMeHSeTca AN CpaBHEHNS TEOPETUYECKOIo U
9KCNepUMEHTasIbHOro 3Ha4YeHUn gnucrnepcun.

B kauyecTBe TEOPETNYECKOro 3HAYEHNSI AUCMEPCUM Ha MPaKTUKE UCMOSb3YHTCS
3Ha4YeHUs, perriaMmeHTUPOBAHHbIE KaKUMU-NMOO HOPMATUBHbLIMU OOKYMEHTaAMMU:
[OCTamu, TY, TEXHUYECKMM NacnopToMm u T.M.

O603Ha4YNM s? — 3KCNEePUMEHTanNbHO NONTyYEeHHOE 3HAa4YeHne aAncnepcun no
Bblbopke oO6bema n, 02 — TEOPETUYECKOE 3HAYEHNE OUCTIEPCUN.

OcHOBHas rurnoTesa CoOCTOUT B TOM, YTO [aHHble 3HA4YEHUS JJ,I/ICI'IepCI/IIZ CTaTUCTNYECKH
Hepa3fininmobl; B KpaTKOIZ 3anncun Haiwle npeanosioxXeHme BbirMmaguT Kak

HO: s?2 = o2,



I'Ip|/| I9TOM aribrepHaTnBHad rmnore3da CoCTonT B TOM, YTO

1) H,: s? # 0% — aKcnepuMeHTarnbHOe N TeopeTUYeCcKoe 3Ha4YeHus QUcnepcui
CTaTUCTUYECKUN Pa3NMYMMbl — BYCTOPOHHSASA KpUTMYeckas obnacTb;

2) H,: s? < 0% — TeopeTu4eckoe 3Ha4YeHNss ANCNEPCUM NPEBLILAET IKCNEPUMEHTANbHOE
— NEeBOCTOPOHHAA KpUTHMyeckas obnacTb;

3) Hli S2 > 02— TeopeTN4eCKoe 3Ha4eHnNA Ancnepcmnnn MmeHblle sKCnepmmMmeHTalibHOro —
NPaBOCTOPOHHAA KPUTNHECKAaA obnacTb.



Habntogaemoe 3HauyeHue y2-kputepus cornacus NupcoHa onpeaensieTcs no

doopmyrne: "
n-1)-s
(o (0-DF

£ ol

Kputnyeckaa Touka onpenensieTcs Kak KpUTMYEeCKOe 3HadeHue y2-pacnpegeneHus
[TnpcoHa npun 3agaHHOM yYpOBHE 3HAYMMOCTU A (4Ns ABYCTOPOHHEN KPUTUYECKOU
obnactun — a/2) ¢ Yncnom creneHen ceoboabl (n — 1). Bce ckazaHHOe yKragbiBaeTcs B

cnegyouiee ob6o3Ha4YeHne:
2
X (n o 1) .




OcHoBHasi runoTe3a NOATBEPXXOAETCH, ECIU:
1) ABYCTOPOHHASA KpuTudeckas obnactb K y? < x2,»(n —1);
2) NeBOCTOPOHHASA KpuTudeckas obnacte K2 > 2. (n —1);

3) NpaBOCTOPOHHASA KpuTUdeckas obnacte K y? < x?,(n —1).



F-kputepun cornacusa dPuwepa — CHegekopa

[aHHbIN KPpUTEPUIA cornacus NPUMEHSETCA AN CpaBHEHNS ABYX SKCNEepPUMEHTasTbHbIX
3Ha4YeHUn gmcnepcun.

Ob6o3Ha4mMm:
S?, — 9KCMepuMMeHTarbHOEe 3HayeHwe Jucnepcuu, NonyyeHHoe Mo Bblbopke
obbema n,; B NepBOM CEPUN OMbITOB;

S2,— 9KCMepuUMeHTanbHOe 3HayeHwe Jucnepcuu, nonyyeHHoe Mo Bblbopke
obbema n, BO BTOPOW Cepum OMbITOB.
Mpuuem, s?; > s?,

OcHoBHas u arbrepHaTtnBHada rmnoTe3bl UMEKOT BU.

HO: s2, = s2, H1: s2, #5s2,.




Habntogaemoe 3HadyeHne F-kputepusa cornacmsa duiepa onpegensercs no
doopmyrne: 2

Ko =2

Kputndeckasa Touyka onpenenserca Kak Kputudeckoe 3HadeHue F-pacnpeneneHusd
duwepa nNpu 3agaHHOM YPOBHE 3HAYMMOCTU (MNU a/2) ¢ Yncnamm cteneHen ceoboabl
(n,—1; n,-1):

I_Ipl/l onpeaneneHnn Kputn4eckoro 3HadyeHumd criegyet noMHUTb, YTO MNepBbiIM B

CKOOKax CTOMT 3Ha4YeHMe Yucna cteneHen csoboabl Ans Ton agucnepcuun, Kotopas
HaxoauTcs B Yncnuterne opMyrnbl HAabNAaeMoro 3Ha4YeHUs1 KpUTepus.



Kputepun cornacusa baptnerra

3akro4aeTcs B CpaBHEHUN HECKOMNbKNX aucrnepcuin (bonblue
OBYX) Mo Bblbopkam pasnuyHoro obnema.

[MaBHOE ycnoBue NpuMeHeHna Kputepua cornacus baptnerrta
— 06beM BbIOOPOK AOSMKEH ObITb HE MEHee 4 UCMbITaHUMN.

O003Ha4YnM:

Sf — SKCMepuMeHTanbHOoe 3HayeHne Aucnepcun, norydeHHoe Mo Bbibopke
obbemMa n; B NepBOM CEPUM OMbITOB;
2
S 9KCnepuMeHTanbHOe 3HadyeHue Aucrnepcun, nony4vyeHHoe no Bbibopke
obbema n, BO BTOPOM Cepun OMnbITOB;
2
S - 9KCNepMMEHTarnbHOE 3HadYeHue aucnepcuun, norydyeHHoe no BbIGopke
obbema n; B i-cepun onbITOB.

[Mpn 3TOM, HEKOTOpble OOBLEMLI MOryT ObITb OAVMHAKOBLIMUW, €CNU Xe BCE
BbIBOPKM UMEIOT 0aMHAKOBLIN 06bEM, TO NpeanovYTUTESNIbHEE NOMb30BaTLCA KpUTEPUEM
Kou(x)peHa, ornmcaHHOM HUXe.



OcHoBHas rmnoresa MMeeT BUA;

e 2—e2= =c2
Ho: S, =S, =... =S°.

CnenyeT noHMMaThb, YTO hOPMYNUpPOBKa ansTepHaTUBHOWM rMNOTE3bl B BUAE
MaTeMaTM4YeCKOro COOTHOLLIEHUS OOCTAaTOYMHO NpobrnemaTuyHa, T.K. OTAernbHble
3Ha4YeHNsa gMcnepcuin MoryT u coBnagaTb Mexay cobown.

OfgHako OCHOBHag rmnoTesa CoCTouT B cTtatucTnieckon HepasnmunmocTtu BCEX
3Ha4YeHUn anucnepcumn, u Nnposepka OyaeT COCTOATL B OLEHKE BbINOSTHUMOCTU UMEHHO
aToro TpeboBaHus.

CoOTBETCTBEHHO, anbTepHaTUBHas rMnoTe3a OyaeT COCTOATb B TOM, YTO OCHOBHas
rmnoTe3a He BbINONHAeTcA. Ecnu ke Bapyr BCTaHET BONPOC O NONAapHOM CPaBHEHUN, TO
nydlie Bocnonb3oBaTtbeca kputepnem duepa — CHeaekopa.



O603HaYMM 4yepes §2 CPEeaHIoO apUPMETUYECKYIO IKCNEPUMEHTaNbHbIX
OVNCNEepPCUI, B3BELLEHHYIO MO YMcaM cTerneHen csoboabl:
Z' 2
kmsm
m=1

S =

roe k; = (n; — 1) — yncno creneHen ceoboabl i-cepum OrbITOB.

B kadecTBe KpuTepus npoBepKn OCHOBHOW r’MnoTe3bl O CTaTUCTUYECKON
HepasMYnMocTn (M OOHOPOLAHOCTU) AMcrepcun, T.e. Habngaemoro 3HayYeHus
KpUTepus, NPMHUMAETCS CcriydyanHada BennymHa

B =VI/C,



