Crarucruuyeckue runores3bl 1
KPUTEPHUHU. JTANbI NPUHATHSA
CTATUCTHYECKOI0 PellleHus



Crarucrnueckmue rumnores3bl

D opmynTUupOBaHUE TUIIOTE3 CUCTEMATU3UPYET
MPEANOI0KEHUA UCCIECAOBATENd U TPEJACTABIACT UX B
JTAKOHUYHOM BUJIE.

Paznuuaror JBa BHJA TUIOTE3: HAY4YHblE U
cmamucmuyecKue.

Hay4yHasi rumore3a - 3TO OperojaraeéMoe pelicHue
1po0JieMbl ((POPMYIHUPYETCS KaK TEOpeMa).

CrarucrayecKasi THIOTE3a — 3TO IIPEANOI0KCHUAE O
pPaCIPEICICHUN BEPOATHOCTEM, KOTOPOE€ MBI XOTHM
IIPOBEPUTH MO UMECIOIIUMCS JaHHBIM.



Crarucrnueckmue rumnores3bl

Cmamucmuueckue 2unomesbsl IMoApPaA3AC/IAOTCS HA.
H)Jjieeble,

albmepHamiueHble,

HeHanpdaejleHHble,

HanpdeJjleHHble.



CrarucrnuecKue runore3nl

* Hynesas 2unomesa (0o6o3nadaercs kak H ) - 910 rumoresa
00 OTCYTCTBHM 3HAYUMBIX Pa3IUUYMN MEXKAY KaKUMH-JIMOO
MMOKA3aTEJISIMU WJIN O CIIYYaUHOCTU CBI3U MEXIY HUMU.

['mrnore3a Ha3bIBACTCS HYNICBO, MOTOMY 4TO comepkuT 0 (X, -
X,=0, X, u X, — CONOCTaBJIsICMbIC 3HAYCHNUSI TPU3HAKOB).

* Anbmepnamuenan 2unome3sa - 3T0 TUNOTE3a O 3HAUUMOCTH
pA3IMYMM  MEXAY  OTUMHU  TIOKA3aTeas MU WA O
JIOCTOBEPHOCTH CBSI3U MKy HUMHU U 0003HadaeTcst Kak H. .

AJNBTEpHATUBHAS THIIOTE3a — 3TO TO, YTO MBI XOTHM J10Ka3aTh,
[MO3TOMY €€ 4YaCTO  Ha3bIBAOT  IKCHEPUMEHMAIbHOU
2unomesou.



CrarucrnuecKue runore3nl

Hanpumep, HEOOXOJMMO BBISICHUTH, OIWHAKOB JIU
YMCTBEHHBIM YPOBEHb Y YYCHHUKOB IIKOJI Ne 1 m Ne 2.
Ilepen HayaioM MPOBEACHUS HUCCIEAOBAHUS HEOOXOAUMO
c(popMyIHpOBaTh COOTBETCTBYIOIIME TUNOTE3bl. B Halem
clly4yae HyJIEBasi M aJbTEpPHATUBHAS THUMOOTE3bl OyayT
BBITTISIACTD CICAYIOIIMM 00Opa30oM.

H : ypOBHU YMCTBEHHOTO Pa3BUTHs YUCHUKOB IITKOJI No
1 u Ne 2 He oTnnuarores IpPYT OT ApyTra.

H,: ypoBHH yMCTBEHHOIrO YpOBHsI y4C€HHKOB HIKOI No |
1 No 2 3HQUMMO PaA3JINYHBI.



HaﬂpaBJIEHHaH N HCHAIIPABJICHHAN IN'NMIIOTC3bI

['uniore3a  Ha3bIBACTCA  HEHANPAGIEHHOU,  €CIIU €€
(hOpMYJIHpPOBKA MPEAIIOIAracT ONPEACIICHUE JIUIIb OTINYUNA WIIN
He omnunid X, u X, 0e3 yka3aHus HalpaBICHUs STHX OTIHIUH (B
OOJIBIITYIO WJIM MEHBIITYIO CTOPOHY ).

Ecnuy runoresa cCoaepKUT YKa3aHUE HA HAIPABJICHUE OTIUYHUM,
Hanpumep, X, He npesbimiaet X, (it rumoresst Ho) wmm X

mpespimaet X, (wis  runmoresst H) , TO rumoresa

pPAcCMaTPUBACTCS KAaK HANPABICHHAAA.
IIpumepsl popMyIUPOBAHUSA THIIOTES.
Hanpaenennwvie cunomeswi Henanpasnennvie cunomesui
Ho: X, HE TIPEBBIIIALT X, Ho: X, HE OTIMYACTCA OT X

H, : X, TpeBbIIIacT X, H, : x, otmmgaercs ot X
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CrarucTudyeckue Kpurepuu

Pelenne 0 HaAJIMYUM WA OTCYTCTBUM CBSI3E€M MEXKIY
BBIOOpPKAMH MO TEM WJIM MHBIM H3MEPSIEMBIM MPHU3HAKAM
IIPUHUMAETCS B COOTBETCTBUU C ONPEIACICHHBIM, TaK
HA3bIBAEMbBIM, CIMAMUCMUYECKUM KPUMEPUEM.

Cmamucmuueckuii Kpumepui - D3TO IIPABUIIO,
00CCIICUMBAIOIICE MPHUHITHE BbIABUTAEMOM T'HIIOTE3bI
KaK MCTUHHOU M OTKJIIOHECHUE KaK JIO)KHOU C BBICOKHM
YPOBHEM JIOCTOBEPHOCTH.



CrarucTuyecKkue KpuTepuu

CTaTUCTHYECKHUE KPUTSPUH JICIATCS Ha:
napamempuyeckue,
HenapamempuiecKue,

OOHOCMOPOHHUE,

08YCMOPOHHUE.



K  napamempuueckum  kpumepusim  OTHOCATCS
KPUTEPUH, B BBIYMCICHUU KOTOPBIX HCIIOJIb3YIOTCA
nmapaMeTphbl pacnpeaencHus (CpeIHue 3HA4YCHUS U
CPEIHE KBaJIpaTUYHBIC OTKJIOHCHMS ).

K muenapamempuueckum xpumepusim OTHOCITCS
KpUTEpUH, HE TPeOyloIrue 3HAHUE MapaMeTpOB
pacopeneneHus. [ WX BBIYMUCICHHS JIOCTATOYHO
MMETh 3HAYCHHUS YaCTOT MJIU PAHTOB.



IlapamMeTpuYecKre KPUTEPUU

[Ipenmy1iecTBOM HmapaMeTPUUYECCKUX KPUTEPUEB SIBIISCTCSA
TO, YTO OHHU MO3BOJIAIOT HOPIMO OINECHWUTh PA3IUYUI B
CPEJIHMX WY B JIUCIIEPCHUAX CPABHHBAEMBIX BEIOOPOK.

OnHako, UX MPUMEHEHHUE SBISICTCS KOPPEKTHBIM JIMIIb
10 OTHOIICHHWID K CTAaTUCTUYECKUM COBOKYITHOCTSIM,
MMCIOIIMM HOpPMaJjbHBIC WIH OJHU3KHME K HOPMaJlbHbIM
pacmupeieICHuS.

Kpome Toro, mpoueaypa ux BBIYMCICHUS B CPABHECHUH C
HENapaMETPUYECKHUMHA  KPUTECPHUSIMA  HECKOJBKO  OoJiee
CJIOKHAA.

10



Hemapamerpuueckue KpuTepuu

HenapaMeTpuuecKne KpUTEPHUH BBIUMCIISIOTCS MPOIIES, HO OHU
O3BOJISIIOT _OLICHUThL JIMIIb CPEAHWE TCHJCHIIMK, HampHMED,
OTBETUTH HA BOIIPOC, YaIlle JU B BEIOOPKE A BCTPEUAIOTC Oosce
BBICOKHME 3HAYCHUS ITOKa3aTes., a BEIOOpke b - Oojiee HU3KUE.

Tem He MeHee, €ClIM HEenapaMETPUUYECKUE KPUTEPUM
IMOKA3bIBAIOT HAJIMYME PA3JIMUYUKA - 3HAYWUT, OTH Pa3IUuyus
JIEUCTBUTEIBHO E€CTh.

OIHaKO €Cad pa3jndvs C IIOMOIIBI0 HEMApAMETPUUYECKUX
METOJIOB HE BBISBIISIIOTCS, TO OTO €II€ HE TOBOPUT O TOM, YTO HX
HeT. BO3MOXXHO, OHM €CTh, HO JJI MX BBISBICHUS HEOOXOOUMO
BOCHOJIB30BaTbCSI  MPOUECAYPOM  HOPMAIHW3allMM  MCXOJIHBIX
pacnpencIeHud HW  COOTBETCTBYIOIIMMH 0oJiee  MOIHBbIMH
mapaMeTpH4eCKUIMU KPUTEPUSIMHU.
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[lonsiTue o00nocmoponnezo nudOO 08YCMOPOHHE20 KPUTEPUS
CBSI3aHO C (DOPMYIIMPOBKOM THIIOTE3.

Ecin "nyneBast” rumnoresa gopMynaupyercs o paBeHcTBe (X1 =
X2), TO Il IIPOBEPKU UCIIOJIB3YETCS IBYCTOPOHHUN KPUTEPHU.

Eciu ""mynaeBast” rumnore3a GpopMynupyeTcs 0 HEpaBEHCTBE, TO
BO3MOKHBI CIICAYIOIIME BAPUAHTHI:

* ecnu X1#£X2, TO UCIIONIBL3YETCS IBYCTOPOHHUMN KPUTEPUN;
* ecinn X1>X2 mimm X1<X2, TO OTHOCTOPOHHUM KPUTEPHU.



IlpoBepka rumnore3nl

MeTo/l. KOTOPBIM HWCHOJB3YETCA JUIA TPUHATHSA PENICHUSA
OTHOCUTEIBHO CHOPABE/UIMBOCTHA CTATUCTUYECKOW THUIOTE3bI,
HA3bIBACTCA HPOGEPKOU 2UNOMESbL.

OCHOBHOH MPHUHIIMIT TPOBEPKU THUIIOTE3bI COCTOUT B TOM, YTO
BBIBUTACTCsI HyneBast rurnore3a H , ¢ TeM 4TOOBI MOMBITATHCS
OIPOBEPTHYTH €€ U TEM CaMbIM MOATBEPJUTH AJBTEPHATUBHYIO
runoresy H

[Ipu npoBepke OO0 CTAaTUCTUYECKOW THUIIOTE3bl PEIICHUE
MCCJICNOBATEIIsl HUKOIA HE IPUHUMAETCS C YBEPEHHOCTHIO,
IMOCKOJIbKY BCETJa OCTACTCA PUCK TPUHATHUS HEIPABUIBHOIO
peuIeHus. [ToaTOoMy B [ICUXOJIOTO-MIEIArOTUYE CKUX
UCCICAOBAaHUAX Opu  (HOPMYIWPOBKE BBIBOJIOB W TMPUHITHU
DEIICHUN BCErJa VYKAa3bIBAETCSA CTENEHb WX JIOCTOBEPHOCTH
(YPOBEHB 3HAYUMOCTH).
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IIpuHATHE U OTBEPKEHUE THIoTe3

JIns OpuHATHS WA OTBEPKEHMS THIIOT€3 B IIpoliecce
(hOpMYJIHPOBAHUS CTAaTUCTHUYECKOIO BbIBOJA HEOOXOJMMO 3HaTh: 1)
SMIUPUYECKOE 3HAYCHUE KPUTEPHS, 2) €ro KpUTUUYECKHE 3HAUYCHUS, 3)
caM IPUHIIUI IPUHITHSI-OTBEP>KECHUS TUIIOTE3.

IpyHIMI OPUHATUA-OTBEPKEHUS runore3bl mo A. JI. Hacjenony.
CormacHO €My, €CId  OMIUPHUYECKOE  3HAUYCHUE  KPUTEPHS
(k03 puUIeHTA) MPEBBIIMIAECT €r0 KPUTHYECKOE 3HAYCHUE WIJIM PABHO
eMmy, To otrBepraercs Ho w mpunumaercs H, B Buge cumBoiioB
peaTM3anuIio 3TOro0 MPUHIIANA MOKHO 3aIlACaTh CHC,Z[yIOIIII/IM o0pa3oM:

OMII = KP => H ,! Ha COOTBETCTBYOLIEM YPOBHE 3HAYUMOCTH
OMII<KP=> Ho!

JIJIs1 TaHHBIX TIPAaBUAJI €CTh HCKJIWYeHUusl. B ciaydae peanusauuu
T000r0 M3 ATUX NPUHLMIIOB MpH padote ¢ T-kpurepuem BuiKokcoHa,
U-xputepuem ManHa-YuTtHu U G-KpUTEpUEM 3HAKOB YCTAHABIIMBACTCS
00paTHOE COOTHOIIECHHUE 3HAKOB < U >,
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CrarucTnueckas 3HAYNMOCTD

YpoBeHb 3HAYUMOCTH (YPOBEHBb J0CTOBEPHOCTH) PE3YJIbTaTa
MCCIIEIOBAaHUS (TaK HA3bIBAEMBIM p-yPOBEHb) — 3TO BEPOATHOCTH
TOrQ, YTO MBI COYJIM Pa3IMyusl CYIICCTBCHHbIC, 4 OHW HA CaMOM

JICJIC CIIVYAKHBI.

3HAYCHUE p-YPOBHS HAXOIMUTCS B OOpaTHOM 3aBHCHUMOCTH OT
HAACKHOCTH PE3yJbTara. YPOBEHb 3HAYMMOCTH MOKA3bIBACT
BEPOSTHOCTh OIIMOKY MPU NPUHITUN TUIIOTE3HL,

YPOBeHB SHAYUMMOCTHU — 2TO BEPOATHOCTL OTKJIOHCHUWA HYHGBOfI
THIIOTC3bI. B TO BPEMA KAK OHA BEPHA.

Hanpumep, p -yposens = 0,01 moka3siBaet, 9to umeercs 1%-
Hasi BEPOSTHOCTb, 4YTO HaWMJACHHAs B BBIOOPKE CBS3b MEXKIY

IIEpEMEHHBIMU SIBJISICTCSA CIy4YallHOM M XapaKTE€pHa TOJBKO JIJIS
TAHHOM BBIOOPKH.
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CooTHOIIEHHE 3HAYUMOCTH U p - YPOBHA
Tpaauunonnad uarepnperanusa ypopuen 3nauumocty npu o = 0,05

€Hb . .
Ypos Pewenue Bo3MOXHBIH CTATUCTHYECKU I BBIBOX
3HA4YMMOCTH
p>0,1 INpuHnumaercs H «CTaTUCTUYECKU JOCTOBEPHBIE PA3IH-
4Usi He OOHAPYXEHbI»
p< 0,1 COMHEHHSI B UCTUHHOCTH H, «Paznuuusi 0OHapyXeHbI Ha YPOBHE CTa-
HEOoNpeaeNe HHOCTh TUCTUYECKON TEHAECHUN U»
0,05 [3HaYUMOCTh, OTKIIOHeHUE H| «QbHapyXeHbl CTATHCTUYECKH AOCTO-
BEpHbIC (3HAYMMbIE) Pa3TIndUI»
p< 0,01 [BbicOKasi 3HAYMMOCTb, OTKNO- «Paznuuns O6HapyXEHbl Ha BBICOKOM

\

HeHue H, YPOBHE CTATUCTUYECKOH 3HAYUMOCTH»
AL 8 > g’ \_7
N K /4

p>0,1 p«0,1

Q &
R /"\ {’7\\' <\

ps 0,05

p<001 p«0,001
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JUIs ~ KaXAoro - CTaTUCTUYECKOTO  KpUTEpUA
KPUTHYECKUE 3HAYCHUS p- YPOBHSA MOKHO B3SATh H3
COOTBETCTBYIOIIUX CHEIIUATBHBIX TAOJIHII.

3HAHWE 3HAYECHUS p - YPOBHA HEOOXOIMMO IS
MTOATBEPKICHUS WM OMPOBEPKEHUS CTATUCTHYECKUX
TUIIOTE3.

B mICUX0N0Tu# MPUHATO CUUTATh HUSUUM VPOBHEM
cmamucmuyeckou snavumocmu S%-bld ypoBeHb (P
<0,05), oocmamounwvim - 1%-b1ii ypoBenb (p < 0,01)
n evicuium 0,1%-b1ii ypoBeHb 3HAYUMOCTH (p <
0,001).

Pesynbrar p < 0,05 OOJBIIMHCTBOM CHEIIUAIMCTOB
CUATACTCSA IIPUEMIIEMON T'PAHULIEM CTATUCTUYECKOU
3HAYUMOCTH.
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YucJ10 creneHed cBo0OaAbI

B OOnbmMHCTBE CilydaeB OJHO M TOXE SMIUPUYECKOE 3HAUCHUE
KpUTEpUsT MOXKET OKa3aThCsl 3HAYMMBIM WM HE3HAUYMMBLIM B
3aBUCUMOCTH OT KOJWYECTBA HAOJIOJCHUW B MCCIEAYEMOW BBIOOpKE
(n) UK OT TaK HA3bIBAEMOT'0 KOJIMYECTBA CTENEH CBOOOIBI.

Yucno cmenenen c60600wvr (0003Ha4aeTCs Kax df WiId V) pPaBHO
YMCIy KIJACCOB BAPWAIMOHHOIO pPsa MHUHYC YHCIO YCIOBHH, MpPHU
KOTOPBIX OH OBbLI C(hOPMHUPOBAH.

K 4uciy Takux yCiaOBHUM OTHOCST, MPEXIE BCEro, 00vbem 8bl00OpKU
(n).
Hanpumep, BbiOOpka cocrtout n3 S50 denmoBek. Ecnm B mepBom

kiacce — 20 4enoBek, BO BTOpOM kiacce — 20 4eIoBEeK, TO B TPEThEM
IOJKHBI OKa3aTbes 10 demoBek.

MBI orpaHHMYEHBI TOJIBKO OJIHUM YCIIOBUEM — OO0BEMOM BBIOOPKH.
MpbI He CBOOOAHBI B OMPEAETICHUHN KOJINYECTBA UCTIBITYEMBIX B TPEThEM

Ifn%c€e,2”CBo6oz[a” MIPOCTUPAECTCS TOJBKO HA MEpBBIE JABAa Kilacca v=n-
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Yucao creneHer cB000abI

3HasI N W/WIK YHCIO CTEONEeHEer CBOOOABLI, IIO
CIIEUAJBHBIM  Ta0IMIAM  MOXKHO ONpEICINUTh
KPUTUYECCKHUE 3HAYCHUS KPHUTECPHUS M COIOCTABHUTH C
HUMHU MOJIYYCHHOE SMIIUPUUYCCKOE 3HAUCHUE.

B caydae 3aBHCHUMBIX BBIOOPOK YHCIO CTCIICHEH
CBOOOBI paBHO N-1.

Yucno cremneHeit ¢cBoOOABI I 3TUX HE3aBUCUMBbIX
BBIOOPOK OyzIeT coCTaByATh (n, + 1) - 2.
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Cxemarnueckoe IHPCACTAB/JICHHUC IICUXO0JIO0TO-IICAAIOTHYCCKOI0

HCCJICAOBAHHUA

ITepen HavyaJIoM UCCJIEIOBAHUS 3 K
TpeOyeTcs CpaBHUTH BBIOOPKHM 1 u 2, KCHCpUMEHTA- OHTPOJILHAS
YTOOBI YIOCTOBEPUTHCS, YTO UCHBITYEMBIE JbHai IpylIiia Irpyiia
MMEIOT OJMHAKOBBIA HMCXOIHBIM YPOBEHb.
OTa Tpoueaypa Ha3bIBACTCA «OUEHKA
0ocmoeepHocmuU paziuuuiy. YKa3aHuole |1 Havansusni | 2. HauabHBLI
rpynmnsl 1 U 2 ABIAKOTCA He3a8UCUMbBIMU
8bLOOPKAMU. Cpes Cpes

Ha ¢a3ze 3akiIouuTEIbHBIX CpPE30B
CpPaBHHBAIOTCSI MOKa3aTeiM BHIOOPOK 1 u CmumynvHoe CmumynsHo2o
3, 4TOOBI YIOCTOBEPHUTHCS, YTO OBLI CABUT g ¢
KaKMX-JIMOO IICHXOJIOT0-NIEAarorM4eCKUX 6os0elicmeue 6030€UCmeus. Hem
HapaMeTpOB NOA BIIUSIHHUEM CTUMYJIBHOIO | €CMmb
BO3JCUCTBUS. DTa MpoLEeAypa Ha3bIBACTCS
«OUeHKa  00CMOBEPHOCHMU  COBU2Q)).
HeoOxoqumo Taxxe yOequThCs B TOM, 4T0 | 3. Koneynsrii | 4. KoHeYHEbIi
CIABUI' ObLI BbI3BAaH MMEHHO CTHUMYJIbHBIM

cpes cpes

BO3JICUCTBUEM, 4 HE BIIMSIHUEM JIPYTrOTO
HEKOHTpoJupyeMoro (akropa. Jist 3Toro
CJIEAYEeT CHOBA OIICHUTh JIOCTOBEPHOCTH
CIABUIa, HO YK€ B BEIOOPKax 2 u 4.

20




Knaccupukanusa Kpurepuen

IHapamerpuyecKkue KpuTEepuH

Henapamerpuueckue
KpUTEpuH

OnpeneneHue CornacoBaHHOCTH
U3MEHEHUH (Koppemsius)

Iy (ko3 duImeHT Koppesium
[Tupcona)

r, (KO3 pUIHEHT KOPPEISILIHH
Crnupmena)

O(xodr¢durment
COTIPSIKEHHOCTH )

Q (ko> puIeHT accoIraImmn)

CpaBHEHME pacTpeieICHAM

v* - xpurepuii [lupcona

OneHka J0CTOBEPHOCTH
pa3Iuuuin

t-kputepuii CThIOICHTA JJIS
HE3aBUCHUMBIX BHIOOPOK

U-kputepuii Manna-Yutau (2
BBIOOPKHU UCTIBITYEMBIX )
H-xpurepunt Kpackena-Yoiuteca
(3 u 6omee BEIOOPOK
UCIIBITYEMBIX )

OueHka J0CTOBEPHOCTH
pa3IMYMil TIPU TTOBTOPHBIX
U3MEPEHUIX

t-kputepuii CThIOIEHTA IS
3aBHCHUMBIX BHIOOPOK

T-kputepuii Bunkokcona
G — KkpuTepuil 3HaKOB

- kpuTepuii dpuaMana

AHanu3 U3MEHEHUM PU3HaKa
CpaBHEHHE AUCTIEPCHI

F-xpurepun @umepa
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