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HenapameTpuyeckune Kputepuu:
KpUTEepumn 3HaKoB, YUIIKOKCOHA,
MaHHa-YutHu. Kputepuu NMupcoHa o
He3aBUCUMOCTU COObITUN. PaHroBble
KoadPuLUneHTbl Koppenauun.

HenapameTpuyeckne MeTofbl paspaboTaHbl Ans TeX CUTYaLWMiA, Koraa UCCneaoBaTesb HUYero
He 3HaeT 0 NapaMeTpax uccneayemoi nonynsaumm (oTCloAa U Ha3BaHWe METOAOB -
HenapameTpuyeckue). FoBops Gonee crneLuanbHbIM S3bIKOM, HenapamMeTpuyeckmue METobl He
OCHOBbBIBAIOTCS Ha OLIEHKE MapaMeTpPOB (TakKUX Kak CPeHee Uiu CTaHAAPTHOE OTKIOHEHUE) Npu
onucaHWM BbIGOPOYHOrO PaCcMPeAeneHUs UHTEPECYIOLLEN BENUYMHDI.

KpuTepuit 3HakoB (G-Kputepuit)

KDVITQDMI\;I npegHasHaveH an4 cpaBHEeHUA COCTOAHUA HEKOTOPOro CBOVCTBa Yy 41eHOB
[IBYX 3aBUCUMbIX BbIGOPOK Ha OCHOBE 13MePEHUI, CAeNaHHbIX MO LWKase He HUXe PaHrOBOiA.

MpumeHeHune:

WmeeTcs ABe cepuv HabnogeHuii Hag, cnyyaiHbIMU NepeMeHHbIMU X 1 Y, NonyYeHHble npu
paccMOTPEHUM ABYX 3aBUCUMbIX BbIGOPOK. Ha 1x ocHose cocTasneHo N nap Buaa (xi,

yi), rae xi, yi — pesynbtaTbl ABYKPATHOr0 M3MEPEHWs OQHOIO U TOrO )Xe CBOMCTBA Y OAHOMOo 1
TOro xe obbekTa.

OneMeHTbl KaX Aol napbl Xi, yi cpaBHUBaloTCS Mexay coboii Mo BenuymHe, 1 nape
NpUCBaNBaEeTCs 3HaK «+», ECNN Xi< Vi, 3HAK «—», ecnu Xi> yi n «0», ecnu xi= yi

HyneBas runoresa ¢opmynvpyiotcs crefyoLymM o6pasom: B COCTOSHUM M3y4aeMoro CBOMCTBa
HET 3HAYMMBbIX PA3NNYMIA NPY NEPBUYHOM U BTOPUYHOM U3MeEPEHUSX. AlbTepHaTUBHAS
rUnoTesa: 3aKoHbl pacnpefeneHns BennmyuH X v Y pasnnyHbl, T. €. COCTOSHWS U3y4aeMoro
CBOICTBA CYLLECTBEHHO Pa3/InyHbl B OAHON U TOM e COBOKYMHOCTU NPV NEPBUHYHOM U
BTOPUYHOM U3MEPEHMUSX STOFO CBOMCTBA.

CraTtucTuka kputepus (T) onpepensercs creayowmm o6pasom:

fonyctum, 4o u3 N nap (, y,) HalAoCh HECKOMbKO Nap, B KOTOPbIX 3HAYEHUS Xi 1 Yi paBHbI.
Takvie napbl 0603HaYalOTCs 3HaKOM «0» 1 NPU NOACHETE 3HAYEHWS BEMUYMHDBI T He
yunTbIBaloTCS. MPEANoNoXMM, Y4To 3a Bbl4eTOM U3 Yncna N yucna nap, 0603Ha4eHHbIX 3HaKOM
«0», ocTanoch Bcero n nap. Cpeam ocTaBLUMXCS N Nap NOACYMTAEM YUCNO Nap, 0603HAYEHHbIX
3HaKOM «-», T.€, Napbl, B KOTOPbIX Xi<yi. 3HAYEHME BeNMUMHbI T 1 PAaBHO YMCAY Map CO 3HAKOM
MUHYC.

Hynesas runotesa npuHMMaeTcs Ha ypoBHe 3HauumocTu 0,05, ecniv Habnopaemoe
3HaveHwue T<n-ta, rae 3HaveHue n-ta onpenenseTcs u3 CTaTUCTUHECKMX TabauL, ANs Kputepus
3HaKoB

OrpaHunyeHns KpuTepusi 3HakoB: KonmyecTBo HabnofieHWii B 06onx 3amepax - He MeHee 5 1
He 6onee 300.

Kputepuin YUnkokcoHa

3ayem: [laHHas MeToAuKa NO3BOSSET OLEHUTD pasnuuug Mexay AsymMsa npusHakamu, psgamMu
MSMEHGHMI\/‘I, KOTOpble 6bINV BbINOMHEHbI B OTHOLUEHUN BbIGODKI/I. YcnoBus UCrosib3oBaHus:
BaXkHbIM ycnosnem npuMeHeHus rnpuema aBasgeTcs 1o, YTo aKCrnepmuMeHTasibHag YacTb A0J/DKHaA
npPoBOAUTLCA HEOOAHOKPATHO B pa3HOe BPpeMs U B Pa3HbIX YCNOBUSAX. Takoi noaxopn nossonger
YCTaHOBUTb MUBMEHEHWNS He TO/IbKO ¢aKTOpOB, HO U UX BAUSIHWE Ha KOHEYHbIN pesynbraT, a Takxe
NpUBEP>XXEeHHOCTb 06bEeKTOB UCCNeoBaHNs onpe,u,eneHHoﬁ TeHOeHUnN.

OrpaHvyeHus B NnpuMeHeHnn T-kputepus BunkokcoHa

1. MUHUManbHOE KOMIMYECTBO UCTIbITYEMbIX, MPOLLEAWNX U3MEPEHUS B ABYX YCNOBUSX — 5
YenoBek. MakcvmanbHoe KoM4ecTBO UCTIbITyeMbIX— 50 YenoBek, YTo AUKTYeTCs BepxXHei
rpaHuLen UMetoLLMXCs TabuL.

2. HyneBble COBWMM U3 PACCMOTPEHMS UCKIIOYAIOTCS, U KONIMYECTBO HabiofeHuin
YMEHbBLUAETCS Ha KOIMYECTBO STUX HYMEBbIX CABUIOB. MOXHO 060ITH 3TO OrpaHuyeHme,
chOPMYNNPOBAB MMMOTE3bI, BKNIOYAOLLME OTCYTCTBUE U3MEHEHUI, HanpumMep: "CABUr B
CTOPOHY YBENNYEHNS 3HAYEHUI MPEBBILIAET CABUT B CTOPOHY YMEHbLUEHMUS 3HAYEHWIA 1
TEHAEHLMIO COXPaHEHMs UX Ha MPeXHeM YpoBHe".

AJ'H'ODMTM NEUMeEHeHUs:
1. CocTaBUTb CMIUCOK UCTIbITYEMbIX B N060M MOPSAAKE, HanpuMep, andaBUTHOM.

2. BblYMCANTb PAa3HOCTb MeXAY UHAMBUAYaNbHbIMW 3HA4YEHWUSIMU BO BTOPOM U MEPBOM 3amMepax
("mocne" - "po"). OnpepenuTb, 4To ByaeT cunTaTbCs" TUNMYHBIM" COBUIOM U
chopMynMpoBaTb COOTBETCTBYIOLMNE FUNOTESbI.

3. MepeBecTy pasHOCTU B aBGCOMIOTHbIE BEMNYMHDI U 3aMMCaTh UX OTAE/bHBIM CTONBLOM (MHaYe
TPYAHO OTBNEYLCS OT 3HaKa PasHOCTH).
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4. HpOpaH)KI/IpOBaTb abCcoNOTHbIE BEIMYNHDI pa3HOCTEVI, Ha4yncngaa MeHbleMy 3Ha4eHuto
MEHbLUWIA paHr. MpPoBepuUTL COBMaaeHNe NoslyYeHHON CYMMbl PAaHrOB C PacYeTHOM.

5. OTMETUTb KPY>KKaMu WA APYrMMU 3HaKaMy paHrv, COOTBETCTBYIOLLME CABUraM
B"HETUMNUYHOM" HanpaBneHuw.

6. MopcymTaTb CYMMY 3TUX paHroB no popmyne: T=3YRr, rae Rr — paHroBble 3Ha4YeHWsi COBUIOB
c bonee pegKunM 3HaKOM.

7. OnpepenuTb KpUTUYECKME 3HaYeHus T onsg gaHHoro no tabnuue. Ecnn Tamn. MeHbLie nnm
paBeH TKp., CABUT B"TUMWUYHYIO" CTOPOHY MO MHTEHCUBHOCTM [OCTOBEPHO Npeobnasaer.

Kputepuii MupcoHa 0 He3aBUCUMOCTU COBbITUI

Kputepuit xu-kBagpat MUpcoHa () - 3To CTaTUCTUYECKUIA TECT, NMPUMEHSEMbIN K
HabopaMm KaTeropuasbHbIX AaHHbIX A5 OLeHKN BEPOSTHOCTU TOro, YTo ntoboe Habniogaemoe
pasnuyve Mexay Habopamu BO3HUKIIO CryYaitHo.

- TecT Ha He3aBMCUMOCTb OLIEHUBAET, ABAIOTCA NI HABMIOAEHUS, COCTOSLIME U3 MEP MO ABYM
NEepPeMEHHbIM, BbIPAXXEHHBIM B TabnuLe HEMPeaBUAEHHbBIX 0BCTOATENBCTB , HE3aBUCUMbBIMU APYT
oT Apyra (HampuMep, ONpPoC OTBETOB /I0AeN PasHbIX HAaLMOHANbHOCTENW, YTOBbI YBUAETD,
CBsi3aHa /N UX HALMOHANbHOCTb C OTBETOM).

Xop, pencTenin:

1. PaccumnTaiite CTaTUCTUKY KPUTEPUS XM-KBaApaT , , KOTOPbIA
HaMoMMHaeT HOPMMPOBAHHYIO CyMMY KBaAPAaTOB OTKIOHEHWI MeXAay Habnoaaemoi 1
TEOPETUYECKOIN YacTOTaMu (CM. HUXKeE).

2.[ins npoBepku HesaBmucumocTy df = (Rows - 1) x (Cols - 1) , rae B aToM
crlyyae Rows COOTBETCTBYET KOIMYECTBY KaTeropuii B O4HOW NnepeMeHHoM,
a Cols coOTBETCTBYET KONMYECTBY KaTEropwii BO BTOPO NepeMeHHO.

3. BbibepuTe xenaemblii ypoBeHb OCTOBEPHOCTU ( YPOBEHb 3HAYUMOCTH , P-3HaYeHMe Un
COOTBETCTBYIOLMIA anbda-ypoBeHb ) A/ pesynbraTta TecTa.

4. CpaBHMBaTb X? K KPUTUYECKOMY 3HaYEeHWIO U3 pacrpeeneHms Xv-KBagpaTco CTENeHsMn
cBo6oab! df 1 BbIGPaHHBIM YPOBHEM [OCTOBEPHOCTH (OLHOCTOPOHHWIA, MOCKObKY TECT
SBNSIETCS TONbKO OAHUM HanpaBneHveM, T.e. 6onblie N TECTOBOE 3HAYEHWe, YEM KPUTUHECKOe
3HaYeHue?), YTO BO MHOTUX CMyHasax AaeT xopoLuee NpubavkeHue pacnpepeneHuns X

5. MopATBEPAUTE UK OTBEPTHUTE HYNEBYIO FMMOTE3Y O TOM, YTO HabogaemMoe YacToTHoe
pacnpefeneHne CoBnNaaaeT C TEOPETUYECKUM PACNPefeNieHeM Ha OCHOBE TOrO, MPEBbILIAET n
TecToBas CTaTUCTHKa KPUTUYECKOe 3HayeHne X2 . Ecnim cTaTucTuKa TecTa npeBbilaeT
KPUTUYeCKoe 3HayeHne X2, Hynesas runotesa ( Ho = HET pasHuLbl MEXAY pacnpefeneHnamm)
MO>XHO OTK/IOHUTb, @ aNbTepHaTUBHYIO rnoteay ( H1= EcTb aT0 pasHuua mexay
pacnpepeneHnsMm) MoXeT 6biTb MPUHSTO, Kak C BbIBPaHHbIM YPOBHEM aosepus. Ecnu
CTaTUCTMKa TeCTa OMycKaeTcs HUXe nopora X2 3HayeHue, To Hemb3s caenaTb OAHO3HAUHbIN
BbIBOZ, U Hy/IEBasi TUNoTe3a NoAAePXKMBAETCS (Mbl HE CMOIIM OTBEPTHYTb HYJIEBYIO FUMOTE3Y),
HO He 06s3aTeNlbHO NPUHKMMAETCS.

KoadppunumeHT koppensiuum CnmpmeHa

PaHrosas Koppenauua — 3To MeTo, KoppensaunoHHOro aHanunsa, 0Tpa>Karou.wn7| OTHOLWEeHNsA
nepemMeHHbIX, yrnopaao4eHHbIX No BO3PacTaHUIO UX 3HaYeHUS.

PaHru - ato nopsaxkosble HOMepa eanHUL, COBOKYMNMHOCTU B PaHXUPOBaHHOM psaay. Ecnu
npopaH>XnpoBaTb COBOKYMNHOCTb MO ABYM NpPU3HaKkaM, CBSA3b MeXAy KOTOPbIMU N3y4aeTcsd, TO
nonHoe coBnageHue paHroB o3HavYaeT MakCUMalsibHO TECHYIO NPAMYIO CBA3b, a NoNHas
NPOTUBOMONIOXXHOCTb PAHIOB - MakCMMaJsibHO TECHYIO oﬁpaTHyro CBA3b. PaH)KI/IpOBaTb oba
npu3Haka HeOf)XOD.VIMO B OQHOM M TOM Xe nopsake: NIMBO OT MEHbLUMX 3HaYEeHUIN npu3Haka K
6onblunM, TM6o Hao6opoT.

[N NpakTUYecKux Lienei Ncnonb3oBaHne paHroBoi KOppenaumm BecbMa noseaHo. Hanpumep,
eC/in yCTaHOBJ/IEHa BbICOKas paHroBas Koppenauus mexay AsyMs Ka4eCTBeHHbIMW NpU3HakamMn
MSﬂeﬂMﬁ, TO AOCTAaTOYHO KOHTPONMPOBATb N34eNNA TOMbKO NO OAHOMY U3 NMPU3HAKOB, 4YTO
YOeLWweB/IgeT U YCKOPSEeT KOHTPO/Ib.

BenuumnHa koadduumeHTa koppenaumm CnmpmeHa nexuT B uHTepsane +1 1 -1. OH MOXeT 6bITb
MONIOXUTENbHbIM U OTPULIATENbHBIM, XapakTepu3ys HanpaBleHHOCTb CBA3U MeXay ABYMS
npu3HakaMu, M3MePeHHbIMU B PaHIOBOIA LLKarne.

PaHroBbiii KoapdULMEHT Koppensauum CnvpMeHa NoacUHMTbIBaeTCs Mo Gopmyne:

d - pasHOCTb MeXy paHramMu Mo AByM NepeMeHHbIM
N —4MCNO COMOCTaBNSEMbIX Nap

MepBbiM 3Tanom pacyeTa KoapdULMEHTa PAHTOBOI KOPPENILMM SBNSETCS PaHXUPOBaH1E
pSAoB NepemMeHHbIX. MpoLeaypa paHXMPoBaHWUSA HaYMHAETCS C PAcMoNoXeHUs NepeMeHHbIX Mo
BO3PACTaHUIO UX 3HAYEHWI1. Pa3HbIM 3Ha4YeHWsAM NPYCBaUBAOTCS paHru, 0603HavaeMble
HaTypanbHbIMU Ynucnamu. ECm BCTpevaeTcs HECKOMbKO PaBHbIX MO 3HAYEHUIO MEPEMEHHbIX, UM
NPUCBaNBAETCS YCPEAHEHHbIN PaHT.

MpeunmMyLecTBo KoadpduLmMeHTa Koppenaumm paHroB CniMpMeHa cocToUT B TOM, 4TO
PaHXMPOBAaTb MOXHO ¥ MO TakUM MPW3HaKaM, KOTOPble HENMb3s BbIPA3UTb YMCIEHHO: MOXHO
NPOPaHXMPOBaThb KAHAMAATOB Ha 3aHATUE OMPefeNeHHON fOMKHOCTU Mo NPOdECCUOHANbHOMY
YPOBHIO, MO YMEHMIO PYKOBOAUTb KOMNEKTUBOM, MO IMYHOMY OBasiHMIO U T. M.

http://statistica.ru/theory/neparametricheskie-kriterii/?ysclid=14sp6k803y777345006
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